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ANNUAL MEETING OF THE AMERICAN ASSOCIATION 
FOR THE ADVANCEMENT OF SCIENCE, AND 
AFFILIATED SOCIETIES, AT SPRINGFIELD, MASS., 
AUGUST 29, 1895. 

A m ong the  many papers offered at the prf!liminary 
meeti ngs two brought before the  Entomological So· 
ciety attracted !!'eneral attention for local as well as 
scientific reaS0I1S. Oue of t h ese was about that im­
ported pest, the  Gypsy moth, whose ravages it i s  cost­
ing so much to hold in check. '1' be  moth was intro­
duced into this  country t wenty-six years ago by the  
astronomer Trou velot, of  Medford, Mass. , who was at 
that time experimenti ng in raising silk worm s. He 
placed his moths on s()me shrubs as soon as thev 
arri ved from France and covered them with mosq uit� 
netting ; but d uring a storm the netting was blown 
away and th e insects escapE'd.  Profeswr Fernald,  of 
Amherst, told the story of the subsequent spread of 
t h is moth and of what was beiug done for i ts extermi n a­
tion. He said that the species spread rapidly, eating 
all thp leaves and killi ng all the trees in the vicinity. 
They would spread over a house so thickly that one 
could not tell the color of the paint, and they covered 
the sidewal ks so t h at one eould n ot step wit hout kill­
i n g  numbers of thelll. '1'he public bpcam e alarmed. 
Bulletins were sent out and copies of the offieial report 
were sent to every voter in Massach usetts. COUlmis­
�ions were appoi nted and large appropriations were 
made by the legislature. Experts were consulted b y  
wh ose aclviee Professor E. H. Forb usch w a s  m ade field 
director, whi le ProfesROr Fernald was retained as 
special entomologist. It was fou nd that native para­
sites were at work on the mot h s ; but  it was not 
thought best to wait for the result of  their work. Paris with which is incorporated H LA A:\-IJj;RICA CIENT IFleA 'B I�DFR'l'lnAL " or 
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lifetimfl of twelve weeks. T h e  subject was discussed 
by Professors Riley, Forbusch, Li ntner, and others, 
and a resolution unanimously passed approving the 
work already done by the Gy psy Moth Commission 
and u rgi ng the State t o  give it all needed su pport and 
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tinguish ed scientific guests, togeth er with the less 
brilliant seekers after truth who perhaps may shine in 
future assemblies. Indeed it is interesting to note the 
n u mber of young persons who avail themseh'es of 
these privileges. 

The reception at the Art M useum on Wednesday 
evening, August 28, was given by the City Library 
Asweiat.ion, of which Colonel James A. R u m rill is  the 
presiden t,  and the occasioll w as made remarkable by 
the opening- of the G. 'V. V. Sm ith collection of paint­
ings, ancient armor and costly implements of warfare 
of many nations, an attra ction of which Springfield is  
j ustly proud. Mr. and Mrs. Smith , and t h e  artist. Mr. 
'1'. W. 'Y ood, of N PW York, were present and assisted 
in  recei ving and entertai n i n g  the hundreds of guests. 

After President Brinton's annual address on Thu rs­
day evening, read in hi� absence by the gloneral secl'P­
tary, another fine reception was given in City Hall 
by th e  Ladies' Reception Committee. The prepara­
t ions were elaborate and t h e  floral d ecorations and 
music were charming. The hours were spent altogether 
socially, in renewing old friendsh i ps and making new 
ones. 

The  General Sessions of the A. A. A. S. began on 
Thursd ay morn i n g. August 29. A letter from the re­
tirin g  presiden t, Dr. Bri nton, stated that he was de­
t.ained in E urope on account of Mrs. Bri nton's health. 
In  his absence the duty devolved on Professor W. H. 
Brewer, of Yale Un iversity, to introd uce the president­
elect, Professor E. W. Morley, of Cleveland, Ohio, 
which he d i d  with  som e complimentary remarks on 
the eminent l'ervices rendered by the  latter to science. 
HE' was formerly an assistant to the famous Bunsen, i n  
He idel berg. He was one o f  t h e  two men w h o  solved 
Sir William 'l'holllson's problems that excited so m uch 
att ention at the time. He also won fame by deter­
mining the atomic wdght of oxygen. He is now the 
professor of  chemistry in  the Western Reserve Univer­
sit y, of Cleveland. 

After thanking the association for the h onor con­
ferred on him,  the president called on Rev. Bradley 
Gilman to offer prayer. Mr. William H. H aile was 
then introduced, who made a h appy add ress of  wel­
come, in w hich he was followed by Mayor Long, who 
hriefly recounted the victories WOIl by science since the 
association had last met in Spri ngfield. PrE'sident 
Morley made a reply in  which h e  paid a tribute 
to the famous men of Western Massachusetts past 
and present. He also stated in brief th e aims  of the 
organ iza.tion no w con vened, and in closing said : " We 
study the apple tree and also the lily, the latter be­
cause of i ts  miniRtrations to the intel l igence and to the 
I.e�t.hetic side of life. 'Ye are not warmer nor richer for 
knowing the distance of the sun ,  but some of us are 
ha ppier for knowing it. So we, who are fascinated 
with science, ask you to receive us, n ot as engineers 
promising n e w  stru ctures of flying shi ps, or new con­
veniences with w hich to ornament our h omes, nor as 
ethical teaehers, but as men who can bring out the 
subtile infl uence of the lily, and appreciate the hidden 
beauty and meaning of w h at may seem to be abstract 
and almost unkno wable thi ngs." 
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THE STARS IN SEPTEMBER. beauty of that part of the sky which they occupy, as I in this country delicate enough for him to weigh on, 

The increasing popular interest in astronomy causes seen with the naked eye and '�n opera glas8 from some and the auth orities Of th e  Smithsonian Institution 
such an event as the total eclipse of the moon on the of the lofty passe:; of the A l ps this summer. Who had one built  for h i m  i n  Holland. 
n ight bet ween the 3d and 4th of September t o  receive can comprehend the sower of s uns! An abs�ract of some parts of his work appeared in 
more attention thall would have been given to it say Particularly beautiful double stars to be observed the AmE'rican Chemical Journal for April, 1895. The 
twenty years ago, although it  really possesses little are fL Cephe i , whose components are white and blue; entire work has been prepared for th e  quarto Contri­
astronomical importance. The total phase be�ins  I mag'U l tudes, 4. 5 and 5; distance apart, 3" . 8 ; and y b utions of tne 8mithsonian Institution, and is now i n  
about midnight a n d  lasts about a n  hour and forty Delph ini,  in which the colors are a beautiful golden press. 

min utes. Du
-
ring the sim ilar ecli pse w hich occurred yello w and a greenish blue ; magnitudes, 4 an d  5 ; dis- • '.' • 

last spring the face of the moon was noticed, in many tance apart, 11". llIu"h"oOHl Spa_no 

places, to be of a very pale red hue, and some anoma- For the location of these objects consult a star atlas. The general public, and even a good many garden-
lies were also n oted in the col oration of t he lunar disk GARRETT P. SERVISS. ers, have but misty ideas as to the mode of growth of 
at di fferent periods of the eclipse. It is well under- 0 , • , • mushroom�. If this is true with reference to the 
stood that these colors seen on the eclipsed moon are EDWARD WILLIAMS MORLEY. mushrooms, it is even more so in regard to the spawn. 
due to the refraction of sunlight by the earth's atmo - At this year's meeti n g of t h e  American Association for Those who do know are not always successful in the 
sphere, and it will be both interesting and i mportant the Ad vance ment of Science a chemist was called to "mauufacture" of spawn, ann sometimes experience 
to learn w h at pecu l iarities of  a simi lar uature may fi ll the pla�e held last year by an ethnologist. Ed- disappointment in th e growth of that purchased. The 
be observed d uring this September eclipse. Fortu- ward 'Villiams M orley, who was chosen,  was horn i n  g-arden'!r h as frequently to encounter two evils in 
nately thousands may make :mch observations, the re- Ne wark . N. J , on Jan uar y 29, 1838. He was ed ucated mush room growing, one uncertainty of production, 
quisites being, not instruments, but good eyes and a at 'Villiams College, whet'e he wa� graduated in 1860. which may arise from bad or dead spawn, but is usu­
clear j udgment. He turned h is attention to  teaching, chiefly chemistry, ally the result of want of cal'e in regulating the tem-

The partial eclipse of the sun on September 18 does which soon became a specialty with h im. Nine yeal's perature of the bed before or duriug spawning ;  the 
not call for special mention here, since it  will not be of thiH experience fitted him for a call to the chair of oth er t he prod uction of m ush rooms, indeed, but of 
vi sible in either America or Europe. chemistry in Western Reserve College , then in H ud- m ushrooms intermixed with other fungi whose presence 

Venus, w hich has been so brill iant a visitor in our son . 0., with which institution he has �ince remai npd,  is not desirable, and might even be injurious. This 
e \'euing skies for several months past, disappears in although it is now located in Cleveland , and forms evidently arises from the use of bad, that is  of m ixed, 
the rays of the sun about the middlE' of Septem ber, to part of the  'Vestern Reserve Uni versity. In 1873 he 

I 
spawn. The " spawn " represents the roots, stem and 

emerge later in th e fall as a still more brill iant morn- was given the chair' of che mistrv in the Clevelaud branches of a flowering plant, and it feeds upon d ecay­
i ng star. I have two or three times taken occasion in Medi'cal College, and t hat place h � h as likewise s ince i ng ani mal and vegetable matter, being, in fact, what 
these columns to urge the importance of careful and continued to fill. botanists call a " saproph yte,"  and not a " parasite " 
systematic observations of Venus as being the planet As a collaborator with  Albert A. Mi chelson , now of on l iving plants. When this spawn is placed under 
which not o�lly approaches the nearest to the earth , the Universit y of Chicago, in 1884, he repeated the ex- su itable conditions of moisture and heat, it absorbs 
in distance. b ut w h ich the most closely resem bles the periment of Fizeau on the  effect of the motion of a food, grows, spreads, and ultimately sen ds up into the 
earth in dimensions. 'Vriting at present fronl L ucerne, l ight and air the stalked caps which represent the 
I expect in a fe w days to visit Milan, and hope to meet fruit or seed vessel of an ordinary plant. 
there the famous Ital ian astronom er Schiaparell i ,  who The would-be "man ufacturer " would do well to 
a fe w years ago made very important observations vi�it a botanical laboratory wh ere fung us " cultures " 
concerning the rotation period of Ven us. A nythi ng are undertaken, so that h e  m ight be able to see and 
interesting i n  his  later studies of that planet I sh al l realize what are the conditions under which fungi can 
not fail to com municate in my next month's article. be gro wn. " C ulture "  in a laboratory and culture for 
I way add t hat I have been talking with t h e  French m arket, though dependent on identical principles , arfl 
astronomer M. JanSEen. who is j ust com pleting his ob- necesmrily different in detail. A French  botanist, for 
servatory on the summ i t  of Mont Blanc, and that h e  instance, has succeeded in growing musbrooms o n  
is  firm in the opinion that not on ly Venus bnt Mars glass plates with the aid of certain chemical solutions, 
also possesses watery vapor in its atmosphere. And an d  without the aid of any manure whatever, the  tem-
where the  vapor of water exists we may expect clouds, perature being kept uniform. The ad vantages of such 
rains, lakes, rivers, ocean s and the l iving creatures a procedure in cleanliness, certitude as to the species 
that those t hings are fitted to nourish and support. employed, and regularity of prod uction, would of 

Ven us arrives at conj u nction between the earth and course be great. At present. however, this is only a 
th e sun on t h e  19th at about 1 A. M. laboratory experiment, and as such presents nothing, 

Mars and Saturn remain evening stars, but both are remarkahle to the student of fungi. Whether such 
f,Q far lost in  the t wilight t hat very interesting obser- proced ures can be taken on commercial l ines is  another 
vation s of them cannot now be made. Persevering matter, and one that m ight wel l be in vestigated at 
observers, ho wever, may stili follow Saturn , which re- C h iswick or some other experimental garden. In the 
mains near the eastern end of Virgo. J u piter is a mean whi le, we must go on in the old ways, and get 
morning star ,  and observatious of the motions, the best spawn w e  can. The " manufaeture " of mush-
eclipses, and transi ts of h i s  satellites Illay be resumed room spawn may be looked on as a curious and out of 
by those who do not shrink from early rising. T h e  t h e  way sort o f  i ndustry ; but. it is a very important 
requisite data for such observations will be found in one nevertheless, as those who pay a visit to Mr. John-
the Nautical Almanac. Mercury, wh ich was in su- son's farm at Hanger Hill ,  near Ealing, may see for 
perior conj unction with the sun on August 17, reaches themselves. 
its greatest elongation east of the sun on the last day Mr. Johnson, we may say, from such an inspection 
of Se pte mber, and m ay, about that t ime, be easily ob- of h is land and his  crops as a daily journey through 
served in the evening sky. It will be in conj unction them for some years past h as enabled us to make, is an 
with Veuus on the aftern oon of the 5th, but the COIl- excellent farmer, and one who apparently does not 
junction w ill not be a close one. Mercury runn ing approve of  grum bling and despair as  remedies for 

EDW ARD WILLIAMS MORLEY. about ten degrees north of its more brilliant neighbor. agricultural depression. Among other things he has a 
While there is so little to be made out in the telescopic herd of 100 or more cows and these repay the atten-
observation of Mer�ury, yet that diminutive globe tion bestowed upon them, not only by the milk they 
presents perhaps t h e  m ost instructive example we transparen t m ed i um on the velocity of light , which yield, but by the aid they afford in the prod uction of 
have before our eyes of planetary revol ution around they fol lowed with experiments conducted with a virgin spawn. In Mr. Joh nson's spawn factory the 
the sun. Indeed, the swiftness of its movements con- view of  testing Fresnel's explanation of astronomical b ricks have the form of flat tiles 9 inch es by 4Yz inch es. 
tinuaIJy surpri ses us if we do n ot follow them closely aberration. This led to the det ermination of a practi- They appear to consist of fine loam mixed with cow 
from week to week. Now it is east of the sun; in a cal method of comparing the wave length of sodium manure and with fragments of spawn interspersed. 
fe w weeks it h as disappeared either behind the sun light more accurately than had hIt h erto been done, When mixed, they are spread on the ground in the 
or bet ween the solar orb and the earth ; in another also of a method of laying down on a bar of metal a open air to dry, and then placed on racks in open 
few weeks it is  as far west of the sun as before it was desired number of such wave lengths with an accuracy sheds. There is so large a demand for this spawn 
east, and so on in its breathle�s circuit. If t here is a greater than that of a micrometric com parison of th at some difficulty is  occasionally felt in coping 
planet nearer to the sun than Mercury, its m otions standards of length, so that t h e  !'Odium wave length with it. 
must be extraord in ary indeed, for, as e verybody may be made a natural staudard of length. Mr. Johnson tests the value of his spawn by himself 
knows, the clo�er to the slln the swifter the  motion. It was prior to th is work that ]\forley had begun to growing m ushrooms on a large scale. Long raised 

Septem ber open s  with the moon betweell the phases study the cause of the variation of the amount of oxy- mounds of manure are formed in the open air, each 32 
of first quarter an d full. The moon fulls on the 4th gen in the air, and after designing special apparatus yards in length and 2 feet 6 mches in height, and as 
in Aquarim, and attaius last quarter on the 11th iu for his purposes, he made many analyses of the atmo- much through at the base. 'fhe degrees of fermenta­
Taurus. New moon has its birth in Virgo, on t he sphere. His results showed that the accepted theory tion and heat are, of course, watched, and when the  
18t.h , and reaches first q uarter i n  Sagittadus, on the  b y  Jolly of the causes of the variation of  the  amount of h eat has  decreased, say to  80-90°, and remains pretty 
25th. The moon is in apogee on the 3d, and also on oxygen in t h e  air was untenable, and he indica ted that uniform, the beds are "spawned " by the insertion at 
the 30th,  and in perigee on th e  18th,  a few h ours be- air at an e levation above the earth's EUl'face was poor intervals of fragments of the bricks 3 inches square. 
fore it partially ecli pses t h e  sun as noted above. in oxygen, and that when such air  was brought down The beds are moistened wheu necessary, and when the 

The lunar conj unctions with the planets occur as to the surface by cu rren ts it was deficient in oxygen. spawn has commenced to run, the beds are then cased 
follows : With Neptune  on the 1 1th, w ith J upiter on Notwi thstanding the fact that Berzeli us, Dulong , I with mould about 1% or 2 i nches thick, and then cov­
the 15th,  wit h  Venus on the 18th, with Mars on the Dumas, Stas and others had apparently  exhausted the  I ered with long litter, beneath which, in about six 
19th, with Mercury on the 20th, with Saturn on the subject, he set for h i mself the  task of a redetermina- weeks, the fungi make t h eir appearance. On the aver-
21st, with Uran us  on the 22d. tion of the  atomic weight of oxygen. His in tention age, we were told , these beds have prod uced 19 lb. of 

The sun enters Libra an d the astronomical autumn was to secure val ues of the atomic weight of oxygen mushrooms to the yard. The average price for the 
begins at 2 o'clock on the morning of th e 23d. by different processes and to cont inue until the results year has been 8d. per lb. , or 12s. 8d. a yard. Four out-

Among the  telescopic attractions of the sky for Sep- would agree sufficiently close. He obtai ned one value door beds spawned in Septem ber last eame iuto bear­
tember may be mentioned the won derful  star cl usters from the ratio of the densities combined with the ratio ing a month later, and produced upward of 2,000 lb. 
and aggrega tions of stars and nebula; to be Reen in  the  of the combinin g volumes and a seeond value from the weight of m ush rooms by November, some being of ex­
litt.le constellation of Seut ulll Sobie�ki i ,  and scat tered weights of oxygen a n d  h ydrogen . which he caused to traordinary size. The weekly average gatherin g is u p­
all along the l ine of the Mi lky Way between Aq uila unite to form water ; and a thi/'d vallle_ was obtained ward of 700 lb. 'fhe beds are arranged so as to ins ure 
and Sagittari us_  C on cerning these I may remark from the weight of the hydrogen and the weight of the I a more or less continuous supply, one set succeeding 
that I have been particularly struck with the gorgeous water that is formed from it. There was no balance· another.-The Gardeners' Chronicle. 
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AN IMPROVED SECTIONAL BOILER. 

The illustration represents a boiler designed to util­
ize fuel to the  fullest advantage in heating water and 
generating steam, the construction being at the same 
time simple and d urable. It has been patented by 
Theodore H.  ·Wyman, of Seb ec, Me. The grate is 
s upported on the mud drums, which are connected 
w ith each other  by a pipe at the rear, and from the 
m ud drums side pipes extend up to the �team drum, 
the side pipes being connected with coils whose lower 
runs form the top of the fire box, the side pipes form-

WYMAN'S SEC TIONAL BOILER. 

ing its sides. The rear most coil for the  end side pipe 
forms a back for the fire box. Drain p i pes lead from 
the steam drum to a side pipe on each side, and in 
front of the drum is a pipe to convey the steam to the 
point of use, a safety val ve and whistle of the usual 
construction being provided. O n e  of  the small figures 
represents one of the side pipes and one of the eoils, 
the steam drum and th e mud druIlls, another figure 
showing a Illodified forlIl of side pipe. The top of the 
steam drum is also connected with a vertical pipe hav­
ing a steam gage and a water gage, the pipe connect­
i n g  at its lo wer end with a m ud druIll . The feed water 
is heated before entering the boiler by being passed 
t h rough a coil on top  of the boiler and extending over 
the s team drum. 

AN E FFICIENT WIND MOTOR. 

The illus tration repre:sents a motor having a wheel 
designed to utilize the ful l  force of the  wind, and hav­
ing nicely feathering blades or fa ns, simple means be­
ing also provided for transmitting the power to one c r  
t wo p 'J IllpS 01' other mechanism. The improvement 
bas been patented by Mr. Richard Lundqvist, of 
Laguna d e  Termi nos, Mexico. The main vie w  repre­
sents the motor operating two pumps, the other figure 
being a plan view of t he wind wheel. Extending fro Ul 
the two h ubs of the wheel are V-shaped frames, each 
of w hich supports a series of fans pivoted at one edge, 
the movement of the fans being l imited by stops w hich 
engage jointed cross braces. Each fan has also on its 
back a spring preventing excessive shock when the 
fan is suddenly for(�ed inward, and th e  out ward move­
IlIent of the outel' fans is limited by l inks pivoted to 
the upper stops, the links haVing eyes which slide on 

LUNDQVIST'S WIND MOTOR. 

the braces, so that when the fans are moved inward 
the links slide parallel with the braces; but when the 
fans move outward the links extend at an angle to the 
braces. The main shaft terminates at the top in a 
cap, from which extend braces connecting with the 
several frames, the shaft being mounted i n  a ball bear-

J c itutific  �tutricau. 
ing. The shaft extends through a top plate of the 
to wer, in which is a bearing ring encircling the shaft 
with bearing rollers, preventing lateral movement of 
the shaft but permitting it to run very easily. On the 
under side of the wheel is  an annu lar flange, around 
which  extends a strap brake normally held in  engage­
ment with the flange, b ut by pulling on a down wardly 
extending cord connected with the brake lever the 
strap is drawn a way from the flange to start the wheel. 
The lo wer end of the main shaft carries a crank actuat­
ing an inclined rock shaft connected with a yoke, from 
whose opposite ends project arms which are pivotally 
connected to upright connecting rods pivoted at their 
lower ends to the pump rods. As each wing has three 
metal sheets or fans rflsting on pivots having but a 
small motion, and changing their position as the wheel 
goes round, it is designed that the wheel will at all 
times attain the highest possi ble efficiency, the motion 
of the wheel normally regulating itself w ith the chang­
i ng position of the fans. 

Paints for Iron. 

The tar obtained in the manufacture of oil gas is I subjected to fractional distillation up to the tempera­
ture of 250' C. ,  w hen about 11 '35 per cent will h ave 
distilled over. The  remaining 88 '65 per cent forms a 
glossy black mass, having the consistency of honey 
and a specific gravity greater than that of water. It 
is dissolved by the aid of heat in about half its weight 
of volatile hyd rocarbons, s uch as benzine and the like, 
and a paint is thus  obtained which d ries very rapidly, 
adheres well, and does not crack or fall off. It will 
penetrate through iron rust and prevent further oxida­
tion of the iron. Mangane�e or lead driers may be 
added if desired.-H. and B. Kolker and H. Naphtali, 
Breslau, Prussia. 

A TROUSERS HANGER AND PRESS. 

The i l lustration represents a device by means of 
which, with but very slight attention, trousers may be 
kept to l ook new and baggi ng at the knees be pre­
vented. It is man ufactured by the Practical Novelty 
Company, No. 425 Walnut Street, Philadelphia, Pa. 
Fig. 1 shows the manner in which the trousers are sus­
pended by the hanger, and also illustrates a conven­
ient method of hanging a nUlllber of garments, made 
possible by its use. Fig. 2 shows the hanger opened, 
but with the central portion of one of its leaves broken 

away to sh ow the concealed coiled springs around rods 
• � • I • sliding laterally to and from each end, by means of 

N E W  PROCESS F O R  TREATING ORES. which pressure is applied to the bottom portions of the 

We give an engraving of the apparatus and subjoin garment. Fi�. 3 shows one of . these s�ring rods re­

a description of the process for treating auriferous and moved, �nd FIg. 4 shows t
.
he hmge,. whIch freely and 

argentiferous ores i nvented by Mr El N ' f automatICally allows for dIfferent thIcknesses of clot.h ,  . oy onega, 0 th h '  't t· f' h I '  Apartado 516 city of Mexico Mex' as e mge perm I S a separa IOn 0 t e eaves of , • ICO. I 11/ ' h In the apparatus three tanks are arranged, one 

I 
near Y 72 Inc es. 

above the  other. The upper tank, which is of s uit- The separation of the leaves by the i�trod uction of 

able size and shape to receive the amount of ore to be the. garment b�t ween them automatICal�y puts the 

treated, is provided with two shafts wh ich extend sprmg at the hmge end under com�ress�on, as th.e 

through the walls of the tank and carry agitators, R. outer end of the rod on whICh  the sprmg IS l ocated IS 

These agitators are alike, but oppositely arranged with permanently connected by a str
.
ap to the uppe� leaf. 

respect to each other. Each consists of a screw pro- On the o�ter end of the other sprmg-pressed r?d IS also 

peller, having wings, c, and a plate, d, arranged in the a strap WIth an eye adapted . to e�gage � pill on the 

form of a volute and secured to the side of the screw, free end of the �pper leaf, thIS .sprlllg belllg also put 

as shown in  Fig. 2. The upper tank is provided with und�r compressIOn as �he strap IS pulled out to make 

tubes through which the material to be treated locklllg engage�ent WIth the upper leaf �hen the f�ld­

and the reagents are introduced. The agitators are ed lower en?s of the trousers are placed m th� deVICe. 

driven by connection with any suitable mot ive power. A pressure �s thus exerted upon the goods whICh takes 

After the agitators are stopped, t.he mass is allowed to out any .wrlllkles �r folds there may be across the bot­

settle, when the material acted u pon is  drawn off into �om, w.
hlle the .weIght of the garments, hung as �hown 

the second tank, where it is subjected to electrolytic ac- m the I�lustrahon, �o�'rects the effects of wear WIthout 

tion, the second tank being provided with a horizon- destroYlllg the elastICIty of the cloth. 

tal carbon partition. The liquid percolating th rough • . ' . 
the carbon partition is drawn off into the lower tank, PAPIER mache is a new material used in construct-
from which it is returned to  the s npply tank. Th e  illg bicycles, and it seems they stand the wear and 
ores are treated by cyanide of potassium, soda, mer- tear of heavy road work very well. 
cury, and ammonia, 
after being subjected 
to a p r e p a r a t o r y  
treatment with pot­
ash , lime, or alkaline 
clays, which can be 
i n c o r p orated with 
the ore or its com­
p o u n d s, when de­
s i r  e d ,  0 l' can be 
washed out if desir­
able, when the alka­
lies are soluble in 
water. The treat­
ment with the cya­
nides takes place in 
the tank provided 
with the agitators. 
In some cases the cy­
anide solutions are 
filtered through the 
ores themselves and 
form s )lutions of the 
precious metals con­
tained by the ores. 

After the ores have 
' been treated by the 
cyanides, they are 
treated electrolyti­
cally in the second 
tank. After the so­
lution is treated elec­
t r o l y t i c a l l y, it is 
passed through a 
zinc strainer, or a 
body of finely di­
vided zinc, to remove 
the last traces of pre­
cious metals. NORIEGA'S NEW PROCESS FOR TItEATING ORES. 
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MANUFACTURE OF MARBLEIZED SLATE MANTELS. 

The slate used for marbleized mantels comes princi­
pally from the quarries in Pennsylvania and Vermont. 
The material is  shipped'to the m antel man u facturer in 
slabs, brackets, etc. , already cut into the proper shapes 
and sizes. The material costs from 12 to 16 cents per 
running foot, the slabs ranging in size from 2 to 7 feet 
in  len gth, 1% to 18 inches in width and from 1 to 1% 
inches in thickness. The materials used in the manu· 
facture of these mantels are oil paint, water color 
paint, varnish, gold leaf and bronze, the paint, after 
being applied, passin g  through a baking and rub· 
bing process which hardens and polishes the rna· 
terial. The different parts of the mantels, which are 
com posed of shelves, pilasters, friezes, profiles, brack­
ets, columns and wall plates, are fitted to each other 
when finished by mean s of angle irons, bolts and screws. 
The first operation is the cutting and carving out of 
scrolls and spaces for panels. This is performed by 

J r itutifir �mttintu. 
first wedged a foot or so apart across the tub on 
the surface of the water, the operator then, by means 
of a flat brush,  sprinkling the water between the sticks 
with a number of different oil colors, such as black, 
white, blue, etc. As soon as the colors strike the water 
they mingle freely with each oth er, spreading out into 
different colored veins, gi ving the su rface of  the water 
the appearance of marble. The operator th en takes 
th e slab and sinks or dips it face down into the float· 
ing oil colors, which instantly ad here to the varn · 
ished surface. It is then withdrawn and placed into 
a baking kiln, If the slab is to be paneled with an· 
other color, the marbling or oil  color is  wiped off 
where the panel is lined out before being placed in the 
ki ln .  

The ki ln is about 10 by 10 feet square, and lined with 
t in .  About 400 feet of the marbled slabs are placed a 
fe w inches apart in iron frames, connected to the sides 
of the kiln and baked for from ten to twelve hours in 

..-
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THE MARBLEIZED SLATE INDUSTRY. 

Illeans of mallet and chi�els, the operator first drawing a temperature of about 1600 F. A coal fire is best for 
o ut the design and then p3,ssing the steel tools over baking it, hardening the material better than steam. 
t h e  lines, cutting and carving them out the proper Paneling is done with water color paint in different 
width and depth . After the carving operation the styles, some of which are the Tennessee panel, onyx, 
slabs are th en taken and rubbed with Ohio sandstone. and the gray granite panel.  The colors are mixed 
This stone comes in  chunks and is soft and gray colored. with water and a little sizing. In making the Ten­
A quantity of the stone i s  first broken up into a fine nessee panel, the surface, which was wiped off before 
powder and sprinkled on the face of the slabs, thc the baking operation, is first given a coat of Indian red, 
operator then taking a chunk of the material and over the top of which, before drying. the operator 
rubbing it over the surface for from ten to t wenty puts a coat of French zinc white. A sponge is then 
minutes, which takes off the grit and rough places, giv- tapped lightly on the painted surface, which li fts the 
ing it a fine surface for the next operation. A fter white color from the other and, at the same time, 
rubbing, the face of the slab is then given a coat of varn- partly mixing them, giving the panel a beautiful 
ish paint. This  paint is t h e  groun d  work and is prin- mottled appearance. In making an onyx panel a 
cipally in two colors, red or black. Th.e paint is ground coat of French zinc white is first put on for the ground­
and mixed with a q uick-drying varnish, which holds the work, the operator then, with a camel's hair pencil, 
coloi' on the slabs. After the slabs have received a coat draws in the streaks of different colors with Indian 
of this paint, they are placed on end in the open ail' and red, raw umber, and raw sienna, imitating the colors 
!eft to dry, which takes about 15 minutes. The slabs of genuine onyx. After th e panels are finished they 
are then ready for th e dipping operation. T his is  per- are allowed to dry about from ten to fifteen minutes. 
formed in a large wooden tub or vat, about 10 feet in "rh ey are then sized with a solution of turpentine and 
length , about 6 feet in width and about 3 feet in height, slow-drying varnish, the solu tion being put on l ightly 
containing about 520 gallons of water. 'rwo sticks are with a camel's hair brush. After sizing, they are 

1 49 
allowed to set for about two hours, after wh ich they 
are revarnished with a bristle brush. The operator 
then places them into the iron frame or rack in the 
kiln, and they are reba ked for twelve hours more. 
When the second baking operation has been per­
formed, they are taken out and scoured with lump and 
pulverized pumice stone, soap bei ng first rubbed on 
the surface to keep the pai n t  from gumming. After 
scouring they a re revarnished again and put hack into 
the kiln for a third baking for twelve hours, after 
which th e gold leaf and liquid bronze is  put into the  
lines with a brush around the panel s and scrolls, and 
the marbled slabs fine rubbed with felt and bolted 
pumice stone. The fine rubbing tends to soften the 
varnish, making it necessary to bake the slabs for a 
fourth time for t welve hours, after which they are 
rubbed again with rotten stone and felt, and then 
polished by the palm of the hand. Eight h an d s  can 
turn out about 600 running feet of marbleized slate 

weekly. The sketches were taken from the plant of 
J. Dickson & Brother, Jersey City, N. J. 

.. . . .  --
The Niagal'a Falls Plant i ll Opera tion. 

After alm ost five years of  work and the expenditure 
of over $3, 000, 000, Niagara Fal ls are now bei ng utilized 
for power. T h e  monster 5, 000 horse power dynamos 
of t h e  Cataract Construction Company are now send­
ing out electricity for comme rcial use. The first power 
was deli vered to the  works of the Pittsburg Reduction 
Company at 7 :30 o'clock, August 26, when d ynamo 
No.  2 in the construction company's power house 
was set in 1lI0tion. At the reduction company's works 
there were about a dozen men at work, and the pots used 
in  the makin g of alumin u m  are being tested by them. 

The power from the power hOl1se is sent over copper 
cables laid in a conduit to the aluminum works. The 
current sent out is an alternating one, and before it 
can be used in  the making of aluminum it must be 
transformed to a direct current. This is done by pa ss· 
ing through four of the largest rotary transformers 
ever b uilt. These are 2, 100 horse power each, and 
three of them are running. 

© 1895 SCIENTIFIC AMERICAN, INC.



150 J t itutifit �tuttita •• [SEPTEMBER 7, 1 895. 

THE CREUSOT DISAPPEARING TURRET. Weight per Square Inch o n  Car Jonrnals. The Chicago Bird Hospital, 

Since the epoch at which torpedo shells were brought In reply to some questions on permissible weight Among its many admirable institutions for the care 
into service, the use of metallic armoring has assumed on railway wagon axles, Mr. E. W. Grieves has written of the sick and disabled, Chicago enjoys the distinc­
great importance in the art of constructing permanent at length to the Railroad Car Journal, from which we tion of possessing a bird hospital, the only one of its 
workR. It is now usual to say that armored fortifica- take the following : kind, it is claimed, in the United States. This unique 
tions are the defenses of the future. (1) ,. In figuring number of pounds per square inch establishment has never been beneficiary of an endow-

In this order of ideas, and following progress step by on a car j ournal we use as a basis th e  actu al bearing ment either by the State or at the hands of individuals, 
step, we have al ready made known in these pages the surface and not the area of the jo :rrnal. From in- yet its manager, C. A. Cross, seems to be able to make 
vario us types of c upolas. We now propose to de- spectioll of the different brasses I find that the bearing the financial ends of the institution at least meet, if 
scribe an other one that has j ust made its appearance. surface of a b rass seldom, if  ever, i ncreases with the they do not overlap to any great extent. 
We refer to the C reusot disappearing turret for a 57 wear after the brass has once become fairly seated. " It is  only necessary to watch Mr. Cross for a few 
lll m .  gun of the Hotchkiss type. (2) " Our heaviest regular freight car weighs 32, 300 moments moving about among his  feathered friends 

The bod y of this small t urret consists of  a steel plate pounds, including trucks. and is permitted to carry a to realize that his heart is in his b usiness. While his 
cylinder of 1 '4 m. internal diameter capped with an maximum ladi n g  of 66, 000 pounds, of which 6, 000 work brings a livin g  to h imself and wife, it also brings 
armored cupola. Made in a single piece of cast steel, pounds is the permissihle exce�s load. Our journals restored health to many a little  winged sufferer, and 
the armoring has the form of a capsule whose vertical are 4 inches diameter by 8 inches long. We do not, this phase of his life work apparently affords the bird 
wall has the sh ape of a ring, and the bottom the form however, consider it safe to take the projected area of doctor q uite as much satisfaction as the other. His 
of a spherical calotte. The ring, w hich has an exter- these dimensions as the . bearing surface, and as a hasis wife, h owever, seelllS equally interested and absorbed 
nal d iallleter of 1 '62 m . ,  is  10 cm. in thickness. The on w h ich to figure the load per 8quare inch of a jour- in the novel business, and he modestl y  attributes much 
c upola projects slightly over the armor facing of t he nal  surface, for the reason that, when new, the actual of the success of the " i nstitution " to her delicate care 
wall so as to form an epaulment, which,  at the moment projected area is very much less, and it is clearly the of the indisposed inmates. The birds, too, seem to 
of the disappearance, enters a channel formed in the minim u m  projected area w h ich  is most dangerous. understand all this, and evince their appreciation by 
edge of the lip  of the glacis plate. This latter, which T h e  projected surface on the brass is 7}-2' inches long signs, and sometimes utterances, which show how 
is composed of two segments of hard cast iron, h as a b y 3iB inches wide, giving the area, approximately, deeply they appreciate the kind offices of their phy­
profile that may be inscribed in a sq uare of one m eter 25}-2' sq uare inches. The wheels and axles weigh very sicians. 
section. It measures 240 mm. in thickness at the lips nearl y 6, 300 pounds. The actual weight coming upon According to Mr. Cross, birds are subject to nearly 
and 550 at its foot. The joints of the sections are re - the jou rnal is, therefore, 92, 000 pounds, or 11, 500 pounds all the ailmen ts  which infect h umanity. The parrot 
enforced in t h e  interior by ribs that are rendered as upon each journal, which, divided by the projected particularly, which  may be considered the autocrat of 
tight as possible  by bolts. The movable ar- the feath ered tribe, leads all birddom in the 
mor is provided with five apertures : In front n umber and variety of d iseases to w hich it is 
the gun port, with a sight hole ; at the pole, an subject. Pneumonia, catarrh, consumption. 
aperture of about 8 cm. , to allow of the pass- diphtheria, tonsillitis, and a wide range of 
age of the tube of an observation telescope, other throat troubles are among the common 
and in times of rest closed by a bronze plug ; ailments of this popular pet. Even gout among 
and behind and upon the sides with three sight the more highly favored in the matter of own-
holes 4 cm. in  diameter that permit of a survey ership is not uncommon among these th e upper 
of  the field during' the operation of firing. ten of birddom. 

The disappeara nce is effected in two seconds Mr. Cross explains that the m ost fruitful 
by means of the labor of �)Ile man turning a sources of d isease among parrots are improper 
crank. The same is the case with the li fting of food and carelessness on the part of their own-
the apparatus, the travel of wh ich in each d irec- ers in leaving doors and windows open w h il e 
tion is 31 C ll! .  Thit; facility of motion results the birds are moulting, so that they then con-
from t h e  happy arrangement of a jointed con- tract colds. Im proper food results in stomach 
necting rod beneath the pivot step, and troubles, freq uently catarrh of the stomach. 
through the intermedium of which the entire T h is is  brought on most frequently by feeding' 
movement of  the  turret rests upon the end of  the birds potatoes and other greasy food. In 
a working' beam whose other extremity is the case of Charley, the Colorado parrot, his  
l oaded with a cast iron balance weight. distemper was brought on by eating meat and 

The body of the turret is supported by two greasy food from his owner's table. Tht' moult-
plate and angle iron cheeks connected at their  ing season is the dangel'ous time for all captive 
lower part by a cast steel cross piece into which birds, and as this is the parrot's season for shed-
is set the pivot. The latter rests and revolves d ing h is feathers, sick birds of that species now 
upon a bronze step supported by a steel block predominate at the hospital. 
wh ich rises and descends under the action of Mocking-birds  and canaries moult later, in 
the d isap pearillg apparatus. the early fall, and Mr. Cross says he always 

'l'he gun is  capable of occupying two posi- has his hands pretty full with these little sing-
tions in s uccession in the turret. After the ers during that season. Though he does not 
latter has disappeared the gun has e ntirel y get as much for taking care of the smaller birds, 
entered the interior, while, when the turret is they are really more trouble, as they are not RO 
raised, th e gun's muzzle projects externally so easily handled as the parrot.s and have less in-
as to allow the gun ner the space necessary for telligence to aid in pulling them around.-Chi-
him. The upper part of the cheeks serves as a cago Times-Herald. 
roller path for the carriage, while their lo wer _ •• I • 
part constitutes a maneuvering platform. L abor Savi ng Machinery. 

The am pli tude of pointing in direction is The Detroit Free Press says : " It i s  well 
360°, and that of upward pointing has for lim- known how ingenious machinery has well-nigh 
i ts 5'  below and 10° above the horizon. The revolutionized the once intricate work of the 
57 mm.  rapid fire Hotchkiss gun throws, at an carpenter, leaving only the simplest part of the 
initial velocity of 425 meters, an ordin ary shell trade for manual labor. Nevel' was this in no-
or a canister shot weighing 2 '72 kilogrammes. vation of patented devices m ore marked than 

The service of the turret requires but two between 1880 and 1890, yet. there were 53. 547 
men-one having in charge the pointing, th e  carpenters in the United States in  t h e  former 
maneuvering and the firing of the gun, and the DISAPPEARING TURRET FOR A HOTCHKISS RAPID FIRE GUN. year, while th ere were 140, 621 ill 1890, and the 
other having in  charge the ammunition and average wages of the latter were $675 as against 
the maneuvering of the disappearing apparatus. , area of each brass, gives the maximuIll load per square I $450 for those who had far less machinery to contend 
�he use . of small. disa?peari�g t�rrets arme� with in�h of bearing surface a little less t?an 451 pounds. �vith. Bet w�en the same ye.ars g:eat. strides were.made 
lIght rapid fire pieces I S  of high Importance III the I It IS  tru e' t h at a� the brass wears, the  Journal em beds III the mouldmg and handlIng 01 brICk by macbmery, 
d efense of places. This was a principle that the Rou- itself deeper into it,  but the lengt h  of the brass is  di- yet the number of workmen doubled while the n umber 
manian govern ment could not disregard,  and so it has mini shed in the conrse of time by end wear, which of yards was but slightly increased,  and the wages ad­
had constructed at Creusot a hundred and t wenty-six may or m ay not com pensate for the increased width of vanced from an annual average o f  $228 to $300. In 
armored turrets conformable to the type that we have the hearing. Again, the journal becomes red uced in few ind ustries has the saving of labor by m achine ry 
j ust briefly described, and the m ajority of which are diameter, and in the latter stages of its existence be- been more marked than in the manufacture of furni­
at the present moment armed and in place in the for- fore ir is reIlloved, it Illay be down to very nearly 3%; ture, and the cheapening of the product has been 
tification works of B ucharest. - La �ature. incbes, and the brass may again be worn to a consid· simply amazing ; yet the number of men employed in 

erable amount at the ends. The safe m easurement is, it increased from 55, 304 in 1880 to 92, 304 in 11:)90. wages 
therefore, I think, that obtained from measuring the advancing from an average of $453 to $527. This  line 

Plant Tree .. , projection of the surfaces in contact when the brass of evidence might be pursued througbout the list of 
We concur with a writer in one of our exchanges and axle are new." industries where, for any considerable time, machinery 

who says : (3) " The weight of our heaviest cars, when loaded has been doing the work of brains and hands. The 
Farmers throughout the United States are m aking to their full  capacity-which are our 60, 000 pounds ca- conclusion forced is  that the introduction of labor-sav­

a mistake when they fail to plant trees on all their pacity furniture cars-is 335 pounds to  the square inch ing machinery is not to reduce permanently the num­
land not suited to crops, and along their lanes, fences, on the axle.  Our 60, 000 pounds capacity box cars bel' of employes, but simply t,o readj ust the working 
and h igh ways. Without any other expense than that carry 320 pounds to the  square inch. We arrived at force and insure higher wages." 
of planting the young trees they could provide for the weight in the same manner that you do. We are • . , . 
fine rows of maple, oak, pine, birch, hickory, walnut, having very little trouble with these cars. " An Electl'j c I<'Jag. 

and other trees on their farms, all of which would be (4) "  The maximum load on our car journal is, with It is stated that an electrical novelty in the shape of 
increasing in value  every year. Again,  they might our 30 ton loaded c ar, when we have 90, 000 pounds a standard intended for night use has j ust been de­
plant fruit trees and thus secure abundance of cher- on eight journals, each having a bearing surface of livered from the Kiel dockyard to the German imperial 
ries, peaches, apples, plums, and other fruits. In some 90 000 yacht Hohenzollern. The flag is four meters square, . 751) X 4 = 30 square i nches, -:�- - = 375 pounds per square h' h of the older parts of New Jersey and Pennsy) vama the / 8 X 30 and the design is traced in colored electric lamps, w IC 
farms are crossed, recrossed, and bounded by rows of inch . \Ve think 4 inche� wide is ample to count on, are lighted by a wire from the deck. An experimental 
cberry and other fruit trees, and the owners look upon I as but little press ure comes on the side wben the bear- illumination proved very successful, and gave the ut-

these trees as reDlunerative and almost indispensable. ing is badly worn." most satisfaction to the spectators. 
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DREDGING ANII FLOATING PIPE SYSTEM. a hopper, where, by compressed stearn, it is sent through together with lists of references cited in the exam ina-

During the construction of the  North Sea Canal it immense pi pes alld e lllPtied UpOll the land. In some tion of applications, i nterferences and the parties to 
was necessary to employ a large number of dredgers, cases the material is forced th rough pipes nearly a them, etc. Further information can be obtained by 
and to find means for the deposit and d isposal of the mile long. It is  curious to see the sand pouring out add ressing Mr. Allen, as above. 
spoil. In some cases, where t h e  land w as lo w and co v- O il the ground and to realize that it cOlll es from the • ' .  • 
ered with shallow water, it was not prac tical to em ploy dredge far out  in the bay. A remarkable fact is that Waterpro ofing Briclu a n d  Sandstone. 

barges to carry away the dredged material. Resort ,  in e very part of  Jamaica Bay where the d redge has At a recent meeting of the A ustralian Associatio n  
w a s  there fore had to  floating pipes, with flexible been a t  work t here bas been found o n l y  th e finest for t h e  Advancem ent o f  Science, Profpssor Liversidge 
joints ; through these pipes the raised sand was carried sand,  not a �ingle stone or rock having been struck. reacl. a paper on the • .  Waterproofi ng of Brick and 
a mile or so from the dredge. Engineering says : It is  hard to believe w h i l e  walkillg  on the solid ground Sandstone with Oils. " Experimen t s  w ere made with 
Some of  t hese peculiar dredgers, for which we cannot am i  line beaeh on the com plert'd pOl·t i ml of the work I the view of ascertain ing the l ength of time that brick 
find any better name than the term and san d stone are rendered waterproof 
.. press " dredgers, by which they are or protected by oil. The oils used were 
known on the canal, were sti ll at work the three com monest and most read ily 
some weeks before the inauguration of obtainable for such p u rposes, viz. , linseed 
the  canal and may be doing duty yet. oi l ,  boiled l i nsee(l an d the crude m i neral 
'rhe!'.e 16 inch pipes h a ve been applied in oil known as " blue oil, " used for preset·v-
lengths of three-fourth s m ile. In cal m i ng t imber . The weath eri ngs were made 
weather, and as long as the banks were n pon a flat portion of t h e  laboratory 
as level as in the i l lustration,  the pipe roof, fairly ex posed to the sun and 
system did not cause m uch bother, Ull- weather. Good, sound, machine-made 
le�s a stoppage occurred somewh ere-an bricks were experi m ented on. The  
a w kard but not  too  rare e vent. 'Vhen am ount of oil and water taken up by the 
the wind was blowin��, the pipes had to sandstone was very much less than t hat 
be coiled round the  dredger and held in  absorbed by the  brick. although the  area 
oth er ways. To im part the necessary of the sandstone cu bes was [[] uch greater 
flexibi l i ty  to the pipe system, and also to than that exposed by the bricks. Eq ual 
render the sections accessible, the uni- amou nts of raw and boiled oils were 
versal joints, of which we give a pel'spec- absorbed ; the blue oil, however, was 
tive vie w. were inserted about every 25 taken up in much greater q u antity by 
yards. The device offers the advantage both brick and sandstone, but by the end 
of  a ball and socket joint, w h ich i tsel f FLEXIBLE FLOATING PIPE CONNECTION. of 12 months the whole of the 13}4 ounces 
would h ave been unsuitable. 'rhe t w o  of blue o i l  h a d  apparently evaporated 
pipes are connec ted by tubular sections and a piece of that less than a year ago it was marsh land, such as is  away, and the b rick had ret urned to its origi n al 
hose, which is held by the arms, d, fixed on the one seen now at Sheepshead Bay and other sh ore resorts. weight. The bricks treated with  raw and boiled o i l� 
side to the pipe conneetion and on t h e  other to t h e  The contract for this  work amount.s to over $200, 000. remain unchanged . After the second oi ling in N ovem -
ring, c, through which the  hose passes loose. From _ • • ber, 1890, and expos ure for n earl y four years and hl o 
the ring term inals wire rope cords stretch over to the Bicycle Pate nts. months, they h ad lJractically retained all their oil, 
other side, where they are connected to spiral springs, Bicrcles and their attach ments have formed the sub- inasm uch as they b ad not lost weight, and were also 
f. These arms and cords limit the t wisting of the ject of so many patents, and the interest in them is nparly impervious to water. It was notieeable that  
hose, w ithout i nterferi ng w ith the  flexibility of the participated i n  by people of such di versified attain- the  sandstone cubes treated w i t h  raw and boiled oils 
joint. The elastic part i s  eXlJosed to considerable ments, that a com plete sUlllmary of everything per- re turned to their origi n al weigh ts, but do not appear 
wear, which leather. other wise preferable, does not taining to them which has passed through the Patent to have lost the beneficial effeets of the oi ls, being also 
stand so well as rub ber. 'Vhen we saw these dred gers, Office i s  valuable from more than a professional stand- practically waterproof. - Engineering and Mining J our-
of which five have been employed on operation s  i n  point. nal. 
May, the dams which they were creat ing had attai ned Such information has been com piled and arranged 
such a height that the pumps had to force the spoil 18 in a way to be conveniently accessible by Examiner 
feet high over the ban ks, behind which the m ud was James T. Allen, of the United States Patent Office. 
bein;; deposited. Stoppages were naturally most like- It is presented in two v'Jlumes, of 454 and 1, 049 pages 
ly to occur in these rises. When everything went well ,  respectivel y, entitled " Digest of Cycles or Velocipedes 
the spoil passed with a velocit.y of from 10 feet to 16 with Attach ments, patented in the United States from 
feet per second through the flOating  pi pes. Up to 1789 to 1892. " The w ork gives the full claims and com-

2, 600 cubic yards of soil are said to have been d redged 
in this way in 24 hour�. 

A similar method of conducti ng the dredged ma­
terial is now at work near the margin of Jamaica Bay 
near Brooklyn, N. Y . •  at a place known as Bergen 
Beach.  Here it  was necessary to deepen the  water in 
front of the property and also to fill the front out :0 
deep water. 

To carry out this work th e contractors b uilt  one of  
the largest dredging machines ever  constructed. This 
dredge makes the channels in the usual way, but in­
stead of dumping the sand i nto scows, it throws it into 

DREDGER WITH FLOATING PIPE SYSTEM. 

plete drawings, and has a carefully prepared index. It 
is the only publication of the k ind ever issued, and 
can not fail to prove exceedingly valua ble to all  law­
yers and others interested in the prosecution of Patent 
Office work in this direction, as well as to manufac­
turers of wheels and b icycle sundries, which has now 
become q u ite an extensive industry. The work was 
published by authority of the Commissioner of Pat­
ell ts. and only a limited edition was issued. The same 
subject matter h as since constituted the contents of a 
serial publication, now issued quarterly. It presents 
the number, name and date of all patents in this line, 

� Great Stealllsh i p .  

The t win screw White Star steamshi p  Georgic, Cap­
tain Sm ith, finished h er maiden trip to t h is port, Aug­
ust 26. She is the  biggest freighter i n  the world,  and 
probably the swiftest, being able to make thirteen 
and a half knots an hour. She was built at Belfast 

by Harland & Wolff, and measures 10, 077 tons. She is 
538 feet long, of 60 feet beam, and 40 feet deep. When 
laden to her capaeity she will draw about 28 feet. She 
can carry 15, 000 tons of dead weight. She has tan ks 
that w i ll hold 4, 896 tons of water. She can carry about 
1, 000 head of cattle on her two upper decks, and 3, 800 
quarters of beef in her refrigerated compartment�. 
When the Georgic sai ls, Rhe will take 12, 000 tons of 
general merchandise, 900 U \'e cattle, and 2, 000 sheep. 

• • • • • 
EVERY animal kept by man, excepting the cat, iij 

taxed in Austria. 
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llIaxinI's Process for Solid Steel G u n s .  

Mr. H iram S. Maxim, writing to the Engineer, Lon­
don, says : 

Fifteen or t wenty years ago large forgings of steel 
were not always relialile ; li ut, thanks to the recent im­
provements both in  t h e  process of melting and i n  the  
pressin g  of steel i nto shape by h ydraul ic  pressure, it  is  
now po�sible  to obtai n perfeetl y sound forgings of  an y 
size t hat may be requi red. In fact. I was informed by 
Messrs. V ickers, Sons  & COlll pany that t hey would 
g uaran tee to f u rnish a forgi ng of a gun, all in  one 
piece, weig'hing as lllueh as 1 50 01' 1 75 ton8, provid­
ed it  should be ordered o f  them, and they were 
w i l l ing  to guarantee that every part icle of t h e  
steel w o u l d  b e  sound. It will be remembered that 
d uring the American civ i l  war the American cast 
iron g l l n s  made on t h e  Rod l1 lan plan were very 
llI uch s uperior to t h ose made in Europe ; in fact, 
the  Rodman guns, whic h  were cast hol low and 
cooled from the inside, had every molecule of t h e  
metal pulling i n  the righ t  ci irect ion. 'fhe inside 
of th ese guns was in a high state of compression 
and t h e  o utside in a state of tension.  The con­
sequence was that these cheap cast iron guns were 

J r itutif i r  �tutrif�au. 
One of the guns was not changed in th e l east by the 

firing, while t h e  other was found to be 0 0 0 2  of an inch 
smaller at the breech end after the firing than before, 
showing th at before firing the inside must h ave been 
in a very high state of compression, and the outside in 
a high state of tension, and that the enormous strai n 
was sufficient when assisted by the  shock of discharge 
to compress sti l l  more the  ins ide  layer of steel in t b e  
bore. T h i s  I t h i n k  t o  b e  q u i t e  uncommon. 1 d o  not 
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WATER PRACTICE OF THE " SUMMER PIONEERS " 
OF THE GERMAN ARMY. 

We publish herewith some interesting en gravings 
ill ustrating the practice of the so-called " Summer 
Pioneers " of the German arm y. It is a part of the 
d uty of the pioneer battalions to instruct a certain 
number of officers and non-commissioned officers of the 
infantry regiments of their corps in field pioneer ser­
vice. These infantry officers, who are ex pected to in­

struct th e soldiers of th eir 

own regiment in the work 
late I" are popul arly cal led 
" S ummer Pioneers. " 

quite equal to the  wrought 
iron and steel guns w h ich 
were made in Europe at the 
same tilm' ; and t h e  fact that 
this was not altogether d u e  to 
the superiority of t h e  Ameri­
can cast iron is  witnessed by 
the fact that two guns were 
made in the State�, one cast 
solid in t h e  same manner t hat 
E nglish cast iron guns were 
made at that t ime, and the CROSSING THE RIVER IN BOATS MADE OF BARRELS. 

It is intended that all t roops 
of the German army shall be 
able, even without the aid of 
pioneers, to cross a stream , 
and, th erefore, a large part of 
the instruction given to the  
H Summer Pioneers " consists 
of building bridges, boats, e tc. 
As the infantry troops are not 
provided with pontoons, etc. , 
they are obliged to make use 
of any material that may pre­
sent itself or be i n cluded in 
their equip ment. '1' l1ei1' tent 
can vases are most useful . 
'Vhen one of these pieces of 
canvas is filled with straw and 
the  edges fastened together 
by means of the hooks an d 
ears with which they are pro­
vided, it  will support a grown 
man in the water, or can be 
utilized by a good s wimmer 
to carry guns and ammuni­other cast hollow and cooled 

from t h e  inside. They were both out of the same lot 
of metal, and it was found on firing that the gun made 
on the English plan showed signs of distress at the fi rst 
discharge, and bUI'st at t h e  third discharge, whi le  the 
Ameriean gun was fired 1, 000 rounds without an y sign 
of di8t ress at all. 

Believing that th is  same princi ple could be applied 
to steel guns, I erected a very large and expensive tem­
peri ng plant at Erith. The first gUllS  treated were 45 
pounders, having a bore of 5 '7 inches. The forgings 
were obtained from Messrs. Vickers, Sons & Com pan y, 
of S heffield, and were of a steel which h ad sufficient 
carbo n  to receive a spring tem per. The forgings are 
first rough bored, and t u rned approximately into 
shape ; t h ey are then mounted in a furnace, and w h i le 
rotati n g  were heated to a dull red and allowed to cool 
slowly in the furnace. This  process of an nealing re­
moved all the internal strai ns in  the steel. The gun 
was then put in a lathe, turned down to very nearly 
the correct size on the outsi d e, smooth bored, and 
rifled. It was then again mo unted in the  
furnace in  a vert ical po�it ion, and wh ile it 
was rotating i n  the  f urnace a c u rrent of coal 
gas was allo wed to pass through th e bore. 
Th e  coal gas, of cou rse, expelled all the  a i r, 
and at t h e  same time a small portion of the  
carbon contained in the  coal gas  was set 
free by the h igh tem perat ure, a:ld w h ile in 
a nascent state combined with  the i nterior 
of t h e  gun, thus raising the quality o f t h e  
steel and making it considerably harder. 

'When the  gun was red hot the  coal gas 
was shut off, and a very large stream of cold 
oil  und er a h ig h  pressure was forced through 
the bore w ith com pressed air, w h ile t h e  gun 
was still revolving in  the f u rnace. T he re­

know of any authentic case where a gun fired at very 
h igh pressure has been found to be smaller after firi n g  
t h a n  before. A s  a ru le, they a l l  get larger by firing 
proof charges. An yhow, the fact that the gUll did p;et 
smaller shows that the strain set up by 22� tons was 
not sufficient to p u t  a permanent set into any portion 
of the gun. 

I do not h esitate to say that these guns are the best 
that have ever been made, e verything considered, and 
I do not hesi tate to say that guns can be made on th is 
plan w h ich will be quite as reliable as they would be 
if they were made of i n n u merable pieces, one shrunk 
unon the  other. This means that a gun may be made 
w

'
ith h alf the weight of :;;teel, half the time, and at half 

the expense as heretofore, and I do not see an y reason 
w h y  it should not be applied to the largest guns in the 
service. 

.. � . . . 
Electric Kalhvay s i n  tb e U n i t e d  States. 

According to an article in Scri bner's Mag-Hzine, there 

tion. If several such sacks of straw are fastened to-
gether by m eans of poles and then the  whole is  covered 
with boards, they make an excellent float, wh ich the 
soldiers can propel by using their little spades as oars, 
a r udder cut out  of any suitable piece of wood being 
manipulated by one of th e men. 

Boats can also be made by nailing lath s  together in 
the form of an open box, over the sides and bottom of 
which the watertight canvas is secured, one cross lath 
serving as a seat and another as a support for the feet. 
A float made of such boxes fastened together has an 
astonishing carryi n g  capacity.  

Sometimes barrels can be found near a river that is 
to be crossed, and these are used as follo ws : A triangle 
is m ade of rough boards, a barrel is fastened in t h i s  
triangle by llleaIlS of straps, so a s  t o  form the seat o f  
t h e  boat while i t  keeps afloat, a cross piece is  put  in  
place for  a foot support and oar  locks are q uickly made 
of laths. The pion eers call these boats " fleas. " 

But the " Summer Pioneers " do not devote all of 

l 
their time to the construction of 

such devices ; they are also taught 
to build bridges of material they 
may have, where small streams are 
to be crossed. Tbis summ er, how­
ever, an exception was made,  as  the 
wide Oberspree was to be spanned . 
The material was cut into beams 
and piles on the bank and certain 
partE were put togeth er before they 
were placed in  the water. In doing 
this work 60me of  t h e  good swim­
mers were in the water for a long 
time. '1'he entire bridge was b uilt 
in t w o  h oul's-a wonderful l y  short 
t ime for amateurs, even if they w ere 
assis ted by regu lar pioneers. 

For the accompanying engrav­
ings and the above facts we are in­

debted to our  wort h y  contem­
porary, the Illustrirte Zei­
tung. 

t •• 
Thc SiDIplicity of Clever 

I nvent.ions. 

sult was that the inside was 
very q uickl y cooled wit h out 
decomposing more than half  
a pint of oil ,  and the inside 
bei n g  cooled, the outside 
grad ually sh runk upon i t, so 
that when the gun was taken 
from the furnace it was found 
that the ou tside was in a very 
high state of tension, while 
the inside had been com­
pressed about 0 '02 of an inch.  
'1'he careful t reat ment which 
the gun had recei ved pre­
vented it from bending ; in 
fact, only a very sl ight de­
viation could be found i n  one 
of the guns, whi le  another of 
the fi rst two that were made 
was (lom pletely straight. In CROSSING THE RIVER IN BOATS MADE OF TENT CANVAS. 

The best way to become an 
author is to be born with a 
brain subject to flashes of in­
spiration that will suppl y  you 
with first-class plots. But if 
you want to be an in ventor 
you SllOUld work from the op­
posite standpoint. Find a cry­
ing need and seek to think 
out a Illean s by which i t  may 
be met. Here is  the fashion 

both (lases the amount of  
distortion, so far as  straightness is concerned, w a s  ex­
tremely smal l .  The guns were then lapped out until 
the bore was straight inside, it h aving shrunk more 
at the breech end than at the m uzzle, and fired with 
increasing charges. 'Vith a short and rather slllall 
cartridge case, and a long and heavy projectile-45 
pounds-a muzzle velocity of 2, 200 feet was obtained, 
with a p ressure of 15 tons to the sq uare inch ,  but the 
proof charges were run up to 22� tOllS per square inch. 

are at the present time 850 electric rai lways in the 
United Stat es, operating more than 9, 000 miles of 
track, with 2, 300 cars, and representing a capital in­
vestment of $400, 000, 000. 

An idea of th e rapidity and magnitude of the exten­
sion of th i s  system of traction may be formed when 
the fact is  noted that, in 1887, the electric roads in the 
United States number"d only thirteen, with about 100 

cars in operation. 

in which one man did this : 
Walking through a greenhouse one day, he noticed 
that the gardener was obliged to go to a good deal of 
trouble to raise each ventilating window separately. 

" Why could not some arrangement be devised ,"  this 
observant individ ual said to h imself, ., by which all 
these windo ws could be opened by one movement ? "  

H e  though t  over the problem and contri ved a model, 
and the reHult  was the apparatus now i n  use in  all 
consel'vatories. -'fhe Argosy. 
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N at u ral History Notes. of the latter, cover a wide space by their  entangled It appears that a species of true crocodile is found 

in Southern Florida on both coasts. It is hardly d is­
tinguishable from the alligator except by the shape of 
its head, though it grows bigger and attains a length 
of eighteen feet. 

The Gulf \Veed.-The remarkable alga known as mass an d attain a length  of thirty feet or more. When 
gulf weed (Sargassum bacciferum) was first diseovered the plan t gro ws in an y q uantity it forms large floa,ting 
by Columbus, and has for ages been floating up and i slands and the surface of the sea becomes impassable 
down in midocean, occupying the position still t h at it to boats. 
did in the times of the earliest navigators. It is never The stem, w h en dry, is em ployed by the Aleutians 
frui tful  except when attached to  land within the area for fishing lines, some of which have a length of forty 
of the Sargasso Sea and the Gulf Stream, as at the  or more fathoms. The large bladders are used by the 
Bermudas, yet it flourishes with vigor. The present same people as siphons for  pumping water out of their 
geographical distribution is  very strange. The sar- boats. 

Dr. Hugh M. Smith, of the Fish Commission, says 
that young crocod i ies are h at eh ed for market in the 
same fashion. The mother crocodile lays her eggs 
in th e sand like a turtle, and sim ply covers t.hem 
over. Somewhat different is the praetice of t h e  
maternal alligator, which in  April o r  M a y  seeks a 
sheltered spot on a ban k and there builds a small 
mound. The foundation of the mound is of mud and 
grass, and on this she lays some eggs. She covers the 
eggs with another stratum of grass and mud, upon 
which she deposits some more eggs. Thus she pro­
ceeds until she has laid from 100 to 200 eggs. 

gasso plants are about the oldest of seaweeds, and sea- Parthenogenesis in S h rimps. - The crab - shield 
weeds were among the first prod uctions of vegetable shri m p, Apus cancriformis, has no l ess than sixty pairs 
l i fe. At present sargassum occurs in  vast floati n g  beds of feet, each made up of  an almost incredi ble n umber 
in t h e  warlll waters of all the oceans, and, as the ma- of joints. A German n aturalist of the last cen tury, 
rine connections between the differen t localities are Schaeffer, counted the joints in one of t h ese animals, 
now closed to intercommunicatiun by a barrier of i cy and found them to number almust two mil l ion. 
water which it is impossible for the plant to pass, the Friederich Brauer, after studying the process of repro­
distribution must have been effected previous to the dudion of these animals, finds th at from the u n fe­
beginning of the glacial period, w h i ch M I'. c ro

.
ll puts  

I 
cund ated eggs of the female there spri ng females only, 

at over 200, 000 years ago. It is, t h erefore, th onght w hile the fec undated eggs pruduce unly m ales. The 
probable that the Indian Ocean was t h e  primary hab- experiments on the reproduction of the fem ales ex­
itat of the gulf w eed, and that the plant i E  a wrvival, tended over t h ree generations. H e  finds, also, that 
in health and vigor, of the marine  vegetation of a the m ale apus has one footless ring more than the 
period as remote at least as the Miocene epoch. '£his  female. \Vith regard to parth enogenesis, or the pro­
theory of the intercommunicatiun of ocean s  in equa- duction of offspring from unfecund ated eggs, C _  Vogt, 

The eggs, in the course of time, are hatehed by the  
sun,  assisted by the  heat which the decompositiou of  
the vegetable material generates. As  soon as  they 
h ave " chipped the shell " the baby alligators are led 
to the water by the mother, who provides them with 
food which she disgorges, showin g  m uch anxiety for 
th eir safety. At this early period of their existence 
they are exposed to many dangers, being a favorite 

PIONEER PRACTICE ON THE OBERSPREE, NEAR BERLIN-CROSSING THE RIVER ON FLOATS MADE OF TENT CANVAS. 
torial latitudes during the Miocene period agrees with 
the  vie ws expressed by Mr. Alexander Agassiz. 

A \Vonderful Seaweed . -One of  t h e  most extraordi­
nary seaweeds among th e Laminariacere is  t.he  Nereo­
cystis, the s tem of which occasionall y  attains a length 
of 300 feet. though ext.remely slender, even at the top, 
where it  is surmounted by a huge floating bladder six 
or seven feet in length that affords a favorite resting 
place to th e  sea otter. '1'he account of this plant, 
which is found on t h e  n ortheast coast of A merica and 
the opposite shore of Asia, is apparently so fab ulous, 
as given by Mertens in an interesting paper on the 
botany of the Russian possessions in America, that it 
could scarcely be believed did it not depend upon un­
questionable authority. The filiform stem, which is 
about as thick as pack thread, suddenly swells above, 
when two or three feet long, into a globose bladder, 
from the top of which springs a tuft of geminate leaves 
mostly ris ing on five petioles. These leaves are lanceo­
late and membranaceous, from one foot to two feet 
long and two inches broad in the center. As t h e  plant 
grows oldel' the stem i ncreases enormously in length,  
but only slightly in thickness. The globose bladder 
swel ls  into a turnip-shaped or retort-like cylinder, six 
feet long and four feet six i nches or more in diameter 
in  t.he widest part, th e lower extremity gradually pass­
ing into the stelll _ The leaves, which at first were 
marked with a fe w  fai nt nerves, split i ll  the dit'ection 

in the course of an address before the S wiss Society of prey of fishes and turtles. Alligators' eggs, by the way, 
Natural Science, stated that he h ad observed it in an- are sometimes eaten by the Florida crackers. The rob­
oth er crustacean of the sallie order as the apus, namely, bing of the nests for market is h elping to hasten the 
the brine shrimp, A rtemia salina. inevitable destruction of the alligator fish ery, wh ich 

Secretions i n  Plants. -Mr. 'l'sehirch announces in the has been an important and profitable ind ustry in  Flor­
Botanisches Centralblatt that in all the normal cases ida. Facts recently gathered by the Fish Commission 
in which he has been able to study the formation of sho w  that the reptiles cannot long escape practical 
a secretion, he has found that it was a function, not of  extermination. Already they are becoming scarce, 
the protoplasm, but of the cellular walL In the oil and the price of hides h as gone up. 
glltnds of the labiates, composites, etc. , the secretiol] is It is  estimated that 2, 500, 000 alligators w ere killed in 
d ue entirely to an internal Jayer of the cellular wal l ,  Florida between 1880 and 1894. 
and the same is the case with the  Papi l ionacere. The In 1890 about 250 pounds of alligat.or teeth were sold,  
secretions, h o wever, are never produeed by the meta- hunters receiving from $1 to $2 a pound for them. 
morphosis of the substance of the cellulose itself. They are removed by burying the heads and rotting 

The observation applies l ike wise to the resins, whieh out the teeth . Of the best teeth about seventy make 
MI'. Tschirch considers as arom�ttic acid compound s  a ponnd. The stuffing of alligators and the polishing 
with a particular group of alcohols that h e  calls  of th e teeth give employment to forty persons. un­
resinols. . fortunately, alligators grow very slowly. At fifteen 

Propagation of  Alligators. -The attention of the years of age they are onl y two feet long. A t welve­
United States Fish Com mission has recentl y been footer m ay be supposed reasonably to be 75 years old. 
called to a new and remarkable  industry, that, of the It is believed th at they grow as long as they l ive, and 
artiticial propagation of alligators fol' snppl ying th e probably they live longer than an y other animals. 
trade in Florida curiosities_ T h e  ineubatol' system An Exhilarating Plant. --Palgrave, in his work on 
employed is quite s im ple. The eggs, which are about Central and Eastern Arabia ,  tells us of a plant whose 
the size of th ose of the goose, are p l aced in boxes of seeds produce effects similar to those of laughing gas. 
saIld and covered u p. The boxes are exposed on a It is a native of Arabia. A d warf variety of it is 
roof to the tOl'rid ray>: of a hopi('a l snn, and in a few found at Kaseem, and another variety at Oman, which 
days the yuung reptiles :u e hatehed. reaches a height of three or four feet, with wood y 
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stems, wide spreading branches and bright green 
foliage. Its flowers, wh ich are yellow, are produced 
in clu;,ters. The seed pods are soft and woolly in 
texture, and contain two or three black seeds of the 
size and shape of a French bean. Their flavor is  a 
l i ttle l ike that of opium, and their taste is sweet, while 
th e  odor from them prod uces a s ickening sensation 
and is  slightly offensive. Th ese seeds contain the es­
sential properties of th i s  extraordinary plant, and 
when pulverized and taken in small doses, operate 
upon a person in a most peculiar man ner. He begins 
to laugh loudly and boisterously, and then sings, 
dances and c u ts u p  all  manner of fantastic capers. 
The effect continues for about an hour. When the 
excitement ceases, the  exhausted exh i bitor falls into a 
deep sleep, which continues for an hour or more, and, 
when he awakens. he is utterly unconscious that any 
such demon strations have been offered b y  him. 

The Role of Water in  the Vegetation of Plants. ­
Some recent researches of M r. Gaire, says the Revue 
Scienti fi q ue, apropos of the i nfluence exerted hy the 
greater or less quantity of water upon the propagation 
of the establ ished species of plants, establish the two 
f<!illowing faets-the first, relat ing to seeds, and the 
second to t ubercles : (1) The h umidity of the soi l 
fa vors and increases the rendering of fruit and seed, 
in num ber, in large proportions, b u t  dryne�s produces 
larger and heavier seeds. In h umid soil, the pl ant 
gives smaller �eeds,  and ,  by that fact, is l i able to cause 
the degeneration of the species. (2) T h e  number of 
tubercles is but sl ightly influenced by variations  in 
t h e  amount of water in  the soil, but, in humid soil, 
the plant gi ves larger t l, bercles. Th ere i s, therefore, 
an increase in the re ndering in weight. However, the 
pularity of such tubercles i s  not very m arked, and 
they a.re con sequentl y less perfect than t h ose that have 
b een submitted in  t h e  earth to relative dryness. In 
ot her words. th e  h u m idity, as may be seen. increases 
t h e  immediate rend ering, but causes the formation of 
im perfect reprod uct i ve bodies that will g ive rise to less 
vigorou� plants. There i s  an advantage to the indi­
vid ual, b ut to the  detri ment of the  preservation of the 
spec ies. 

The Sacred Lotus . -In the fountain basins of some 
of our city parks may now be seen in flower the  
sacred lot us. Nel u m bo :speciosum, a plant interesting 
for its  associat ions as well  as for the beauty of its 
large, pale,  rose-colored flowers. It is foun d  through­
out India,  Ohina, Japan, A ustralia, the Malay and 
Phili ppine Islands, Persia, and e ven the Caspian Sea, 
b ut is no l o n ger to be met w ith in the Nile. Herodo­
tus, however, describes the plant with tolerable ac­
c uracy, comparing the receptacle of the flower to a 
wasp's nest. Strabo and Theophrastus  likewise 
mention the plant as a nati ve of Egypt. Sculptured 
representations of it abound among the ruins of Egyp­
tian temples, and many other circumstances prove 
the veneration paid to this  plant by the votaries of 
Isis. 

In a manuscript of Dioscorides, supposed to be of 
the twelfth century, there is a figure of the Nelumbo 
undeT the name of kuamos, while under the name of 
lotos a tolerab l y  good representation of Celtis is given. 
B u t  the worship of the lotus  was by no mean s con­
fined to  t h e  ancient Egyptians, for in India, Thibet, 
Ch ina and Japan the plant was deemed sacred, and, 
indeed, is  still em ployed in religious invocations and 
ceremonies. The leaves are covered with a fine micro­
scopic down, which , by retaining a film of air over 
the upper surface, pre vent� it from being wetted 
when water is poured over it, t h e  liquid rol ling off in 
drops. The Hindoos have a proverb founded upon 
this peculiarity of the l eaves, to the effect that t·he  
good and virtuous man is not  enslaved b y  passion nor  
poll uted by vice ; for, though he may be immersed in  
the waters of t emptation, yet, l ike  a lotus leaf, h e  will 
rise uninj ured by them.  The leaf stalks abound in  
spiral fibers, wh ich are carefully extracted and Uised 
as wicks to burn in th e temples of India before the 
idols. The rootstock and seed are ea.ten as food in 
Chi na, India and Australia. 

The youn g  leaves of these plan ts float upon the sur­
face of the water, b ut as the stalk that supports them 
lengthens, they are carried upward . The  fact of  the 
contact of the lower surface of the leaf wi t h  the water, 
together with the structure of the upper surface as 
above described, accounts for rhe  pecul iar position o f  
the stomata o r  breathing pores, which are to be found 
only with i n  a small space in the center of the upper 
surface of the  l eaf opposite its junction with the stalk . 
The breathing pores are in communication with the air 
canals in the stalk. 

Our  American, yellow flowered species, N. luteum, 
also is said to have been deemed a sacred plant by some 
tribes of our Indian!:!, who likewise used the seeds and 
root,stocks as food. 

Preservation of Natural History CoIlectioDs.-Mr. 
Walter Hough recommends, for the preservation of 
natural h istory collections against the attacks of  in­
sects, the following naphtho-arsenical compound : 570 
gram mes of a saturated solut ion of arsenic, 570 of 
naphtha, 140 of 95 per cent alcohol, 1 of phenic acid 
and 1 of a 10 per cent solution of strychnine. 
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CHURCH BELL FOUNDRY IN CINCINNATI. now living will be presented. A spectacular melo-
C h urc h  bells are, with but little variation, made of drama entitled, " De So to ; or, the Fall of the Incas," 

copper and tin, in the proporticn of copper 78 part�, will also be presented. The theater will open on Octo­
tin 22 parts. Bell founders claim that all additions of ber 15. 
gold and silver, etc. , are of no practical value. As The exhibit of the Smithson ian Institution and Na­
shown in our first page illustrations, the flasks wh ere- tional M useum being installed in the Government 
on and wherein the mould is  made consist of two building at the  Cotton States and International Ex­
parts, constructed of boiler iron, of a general bell pmdtion is, for its size, t h e  most beautiful and impres­
form, and plent i fully perforated with holes for escap· sive that has ever been prepared. 
ing gas while casting, one being so much less in There will be wax fig ures of all the leading races of 
size than its fel low as to  give space for the loam form- men. in  ch aracteristic costumes, especial ly  pre pared for 
ing the mould bet ween the t wo. No " pattern, "  as I the Atlanta Fair. The exhibit of the National Mu­
the term is generally used, is provided. The t w o  parts I;eum w ill be an epitome of the museum's enti re col­
of the mould are " swept " by " formers, " accurately l ection. It will includ e a display of the b i rds, beasts, 
fin ish ed from th in  iron to the form intended for the and serpents of North America, and a collection of 
i nner and outer surfaces of the bell .  These " formers " the m ammals of the world, lrepresented by ty pes. Rep­
are mounted and rotated o ver t h e  applied loam as restlntative grou ps wi l l  be stuffed and mounted amid 
shown in F ig. 2. Five cou rses of loam and clay are accessories representing their  environment in life. The 
successively applied, " swept," and baked, to com plete saIlle wili l i ke wi!<e be done with the birds. Another 
each mould. Befo l'e this work is  done, h o wever, the exhibit will show the h istory and development of 
inner flask is  wound near the top with a rope m ade of games the world over, including the history of chess 
hay. As the shri n kage is  very great as the castings and playing cards, and the games from which they 
cool, difficulty would be m et with i n  gettin g  th e fl ask took th eir origin in the earliest times. The relics  of 
and loam out of the nearly parallel inside top ; t h i s  preh istoric m an will occupy a large space. On e of th e  
" pinch "  i s  obviated b y  using t h i s  destructibl e  base, most notable features o f  th e exh i bit will be that part 
wh ich perm its the col lapse of the loam after the h eat I de.v�ted to bibl i?al. archreology, which will �ho�.either 
of the metal has consumed the hay. ongmals or facsllDlle� of the most famous edltlOll!:; o f  

The fi ve courses laid on the  flasks are :  Loam ; a Testaments and Bibles, including some o f  t h e  rarest 
mixture of loam, fire c lay, and m an ure ; two succes- co pies in th e  world. S pecimens of all the precious stones 
sh'e coatings of powdered fire clay ; an d . last ly, a thin mentioned in th e Bible will be shown, a model of the 
coating of brick and fire clay combined with foundry h igh priest's breastplate, a reproduction of  t h e  tower 
facing. Each of these coatings is baked in an oven of Babylon, su pposed to be m odeled on th e  plan of the 
before the succeeding one is appl ied . The coati ngs tower of Babel, a group of models of all the musical 
are •• s wept " by th e  i ormers, as applied, both in the instru ments mentioned in the Bible, figures i llustrat­
inner and outer flasks. by careful adj ustment as to ing Jewish religious ceremonials. and many other at­
thickness of materials, so that when the exterior tractive bIblical features. 
mould is placed over the interior, it space correspond- - • •  I • 
ing to t h e  intended th ickness and shape of the bell A tl a n t a  EXlJ O s i t i o n .  

shall exist, as shown in  Fig. 3. Inscri ptions or em bel- I  The Maryland Farmer has had compiled the fol lowing 
lishments to be m ade upon the bel l  are provided for I l ist of special e vents which are to come off on the seve­
wit� the last co�tin g by mean� of a . .  kn�rl " or. wheel, ral d ays rnen

.
ti.oned below, com me?ci�g at the opening 

havmg the  deSIred m otto raIsed upon Its perIphery, of the ExpOS I t Ion, September 18, tIll Its clo�e, Decem­
the wheel being carefull y rolled around the  soft sur- ber 31, 1895. 
face and leaving its im print in the clay. Other de · Sept. 18th-O pening Da y-Liberty Bell Day. 
signs are impressed from d i es of the required ornam'mt, 19th-Georgia Editors' Day. 
and the usual " beadin g " is accom plished by notches 25th-Kentucky Press Association. 
in the edge of the sweep. 28th- New England Women's Press Association. 

The two part s of the flask bei n g  placed together, as Oct. 1st-Missouri Press Associat ion, Texas PrE>ss A s-
sho wn,  are firml y  he ld  in position b y  many c lamps ; sociation. 
the tendency of hot. bell  metal to squeeze through and 1-2d-South ern Minin� Convention. 
force a separation of flasks being very great. As the 2-4th-Georgia Bar Association, South Carolina Press 
mould nears completion, a fire is started in a near- by Association. 
reverberatory furnace, in which i s  placed the desired 5th -Tennes!;ee Day. 
charge of copper, and, when the copper is melted, 7th-North Carolina Day. 
the tin is added in its proportion. 7-9th-National Irrigation Congress. 

The melted bell ItIetal being read y, the furnace is 8-1 1th-A merican Institute of Mining Engineers. 
tapped , the  bright stream caught in a h uge ladle 9th-C hicago Day. 
s wung over the mould by a crane and poured into the 10--16th-Farmers' National Congress. 
open mouth of t h e  mould till it is filled, as shown in 10-17th-Women's National Council. 
our large view. After cooling and removal from the 16th-Bankers' Association of America. 
mould, the bell is usual ly  polished with sand and 17-18th -Road ParliaItlent. 
w ater in special revolving grinding machines. The 18th-Commercial Travelers' Day. 
tongue and c lapper, the yoke and wheel are now at- 18-19t h-Daughters of Revolution. 
tached and the whole suspended in its frame. In lIlak- 19th-Virginia Day. Orator, G en. Daniel. 
ing a chime, the bells are, after comJ; letion, tem pora- 21st-Connecticut Day. Seidl's Orchest ra. 
rily set up and rt'gularly tested by skilled bel l  ringers. 22d-Georgia Association of  Man u facturers, Seidl's 
from the permanent chiming stand of the foundry, as Orch estra, World's Fair Lady Man agers. 
shown in Fi!!. 4. 23d-President's Day, Seidl's Orchestra. 

O ur i l lustrations are from sketches made in the B uck- 24th -City of Washington Day, Women's Nat ional 
eye bell found ry, E. W. Vand uzen Company,  Cincin- Press As�ociation, International League of Press 
nati, O. This  foundry is now preparing to cast a large Clubs. 
bell for a Roman Catholic c hurch in  C incinnati ; it 25th-South and West Trade and Grain Congress, 
will weigh nearly 30, 000 lb. , and will be 9 feet in dia- Seid l's Orch estra. 
meter. Our sketch, ]'ig. 5, gives an idea of it� size. 26-Nov. 1st-Ed ucational  Congress. 

A bell of such proportions will h ave to be moulded 27t h -Pennsylvania Day. 
and cast in a pit; and withal it is so large, with t h e  30th-Wesleyan Female College. 
system of hanging and yoking devised by this  firm, 30-31st-National Association Household Economics. 
its ponderous mass will swing as easi ly as an ord in ary Nov. lst-Loui�iana Day. 
sized bell. 2d-Women's Federation of Clubs, 'Vomen's Educa-

• I .  I • tional Congress. 
Atlanta Exp ositi o n  N ot e s .  5th-Women's Christian Tem perance Union.  

The work of installing exhibits in the buildinl-'s of 7th-Daughters of Confederacy, Southern Female Col-
the Cotton States and. International Exhibitiou is lege, Pennsylvania Day. 
going along rapidly. The  concessionaires on Mid way 8th-Peabod y Normal.  
H eights are getting their structures read y and th e 9th-Delaware Day. 
long amusement street is  begin ning to assum e  the ap- 11th-Association for Advancement of Women. 
pearance of completion. There is e very prospect t h at 12th-Georgia Day,  Women's Press C l uos, Grady Day, 
by the opening day, September 18, e verything will be  Georgia Editorial Day. 
in readiness. 13th-Intern ational League, Women's Pre!;s Clubs. 

Twenty ostriches have been shipped from Anaheim, 16th-Kentucky Day. 
California, to the Exposition. 20th-Letter Carriers' Day. 

The Patent Offic e  will exhibit an array of m od els, 2 1st-Conn ecticut Day. 
t h e  choice having been made in th is  i n stance with 28th-South Carolina Day, Library Day. 
special reference to machinery and implements used in 29th-Lucy Cobb Day. Library Day. 
Southern industries. Dec. 3-5th -National Brickmakers' Association. 

At the Atlanta Exposition the drama will have a place 6th-Rhode Island Day. 
among the exhibits. A model t h eater is in  process 10--11th-Woodmen of the world. 
of erection, attached to which will  be a theatrical 28-29th-Internationai Folk Lore Association. 
museum, containing relics of interest in the h istory 31st-Exposition closes. 
of the drama and a collection of portraits of cele- ------..... ,'-' ..... ' •• ------
brated actors. Leading stock companies of the coun­
try and dramatic schools will give performances, and 
during the Exposition the ten best plays by women 

THE people of the United States use, on an average, 
12, 000, 000 postage stamps of all kinds every day, or a 
total of about 4, 380, 000, 000 per annum. 
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@orresponi)ence . valued at $66, 256. The inferior grade is shipped to easily be extinguished with a pail of water.-Cor. St.  
the United States, the second grade to England and Al bans Messenger. 
Germany, and the first grade to France and Holland. • ' . '  • 

Mathem atical Memorizi ng. The old method of propagating the lemon tree by graft- Spide r Sil k .  

To the Editor of the SCIEXTIFIC AMERICAN : i n g  it upon the citron has been abandoned because At the begin ning of the eighteenth century, Bon, 
The mental feats of  the blind Prof. Simpson, as por- b orticulturists have found that grafting on the first president of the audit office of Montpellier, pre­

trayed by your correspondent of July 27, recalls to " Naranja Agria," or tree of the acidulous orange, sented to the Academy of Sciences some speci mens  of  
mind a still more wonderful effort of memory by a gives better results and produces a healt hier and !lI ore si lk manu factured froUl the cocoon s of spiders of the 
school mate of th e w riter in 1855 at the Lancastrian j uicy fruit. This i s  partly accounted for from the south vf France. The dIfficulty at that time consisttd 
public school of Npw Haven, John E. Lovell founder fact that the roots of the orange tree go deeper into i n  procuring a s ufficient quantity of cocoons  to allow 
and principal, noted for its instruction in elocution, the eart h than the roots of the  citron, and, conse- the manufacture to become practical. Since that 
map drawi ng, and mental arithmetic. q uently, are not affected so Ill uch by d rought, and epoch th ere have been found in A�ia, Afriea, A merica, 

Among the latter exercises was a system of cross , that the tree is freer from disease than the citron tree. and Oceanica spiders that produee s ilk ill considera­
mult iplication, scholars beginning with two factors The sweet lemun is  not cultivated to an y great extent, ble q u antity. Francis Garn ier, in his voyage of ex­
and gradual l y  working up, eighteen being about the and those gro wn are commmed in the country. ploration in Indo-China, calls attention to a spider in­
l i mi t. Charles B. Parkman, now and for many years When the lemons have attained their maximum dig-enous to the province of Y un-nan that produces a 
in th e United States Treasury Department, this city, gro wth, and while yet green, they are picked from very strong thread, which, according to h im,  is used 
one day undertook to do forty figures in each factor. the tree. After picking, they are piled np under the for manufacturing a fabric peculiar to the country 
A blackboard was placed in the middle of the large tree, remaining in the pile from twenty-four to forty- called " tong hay tonan t se," �atin of the eastern sea. 
schoolroom with the two long lines of figure!'. u pon it, eight h ours, for t h e  purpose of sea�oning sufficiently Mr. A. Fauvel, who resided in China for a IOllg time, 
none higher thiw 6, "\Vlth two blackboard pointers in so that they may not become stained or spotted also observed this spider, which weaves in the pines 
his hands h�- cOlllmenced his  task; went to dinner at while being taken from the places w here grown to webs of yellow silk so strong that small bird s are some­
noon, remem oermg h is figures anu his  carrying figure, I Malaga, to be prepared for sh ipment, They are trans- times taken therein .  
and fini�h ing- i l l  ahout five and a half  hours of  worki n g  ported. from t h e  orchards in large t wo-wheeled carts, In Java and New Gui nea there are large �p iders that 
ti me. Not a figure was put down, nor was the  exam- generally dra w n  by oxen. On arri ving at Malaga, weave immense webs that reach several yard s in 
pI "  worked out until the  answer h ad been given and they are taken from the cart, placed in small piles diameter and are of incredible strength and solid i ty. 
taken down, i f  remembered rightly without a skip. upon the ground, near the warehouse of the shipper, Dr. A. Vinson, in his fine work entit led Les Araneides 
He was then not over sixteen years of age, and received and girls and women begin at once to w rap them in de la R eunion (1863), th us deseri bes t he  large and wel l 
a gold medal for h i s  feat. J. S. A. BAKER. tissue paper for shipment, after the classification for known �piders of Reunion Island : " It is to the 

\Vashington, D, C.  the different foreign markets is made. The in ferior wrinkled stipes of our large Pandanuses, which ascend 
quality, going to the Un i ted States, is  placed at once skyward in opening their spirally i mbricated , insiform 

Spanish Oranges a n d  LemOllS.* by the wrapper i nto the hoxf's i n  which  they are ex- leaves, that our gigantic Epeirrn attach their long 
The varietie� are IlumerOU8, at least in the names ported , She w raps and packs at the same time. The 1 8 i lky threads and establi�h them from one tree to an­

given them, though i n  quality, size, shape, and flavor, firbt q uality, however, after bei ng wrapped with more other at a d istance of several yards. In these strong 
th ere is but a �light difference between most of  the  va-

I 
care, is placed by the wrap IJer in a basket, and the webs, m ultiplied and very broad, they are counted 

rieties grown.  The oranges known as " China D ulce " I packing is done by another perwn. Three to five by h un dreds, l iving in com munities and in perfect 
and th e " C h ina Agria " are practically the only ones days usually elapse after picking the lemons from harmony. They are found of  all a ges and of all �izes, 
exported to foreign coun tries, being sh ipped cbiefly t� th e  tree before they are wrapped and ready to be They consist of the species known as the black and 
France, England. and Germany, none having been s h ipped, and, not unfrequently, they remain a day or the golden Epeira, w hich are so good commensals 
shipped to the Uni ted States duri ng the past year. t wo on the wharf before btling placed on board . They that the Linyphies establish them sel ves upon their 
Both of these varieties are nearly round and of d iffer- m ay remain before beillg shipped as many as twenty- great webs i n  order  to capture small prey th ereon ."  
en t sizes. Three sizes are exported. Of the smallest five to  thirty days, provided they are  kept dry. So, too, i n  Madagascar, and in Australia. U pOll the 
size, 720 are put ill a crate ; of the n ext size larger, They are brought to Malaga from surrounding towns west coast of Africa and the bank s  of the  Congo, and 
420 to 500 are packed in the export c rate ; and of the  at d istances varying from six to thirty miles. W h en in  Paraguay and th e Argentine Rep U blic analogous 
largest size, about 300. These Varieties, when ripe, wrapped and p,wked they are actually green and per- species have been found. 
have del i cious flavor, and are very j uicy-the s weet of fectly green i n  color. 'l'hey ripen and become yellow Reaulllur. who was commissioned by t h e  Academy 
one is of a very palatable sweetnes�, while the slight I during the  time of their transportation. There is no to exam ine the experiments of Bon. mentioned above, 
acidity of the othel' is  h ighly appreciated. They are artificial process employed h ere, as some suppose, for showed that the  great d i fficulty in the way of ut il iz ing 
called " C h ina " because, according to the historical ripening and yellowing the lemon. This  is  not con- the silk was that of procuring cocoons i n  sufficient 
notice given, they were brought to the Cont,inent of sidered necessary by the shippers h ere. The time quan tity. He remarked that i f  it  were desired to ob­
E urope from C hina. elapsing from the picking of the lemon for export until tain a satisfactory result, it would be n ecessary to 

The introd uction of the orange into Europe from it reaches its destination is  sufficient to ripen and yel- operate d irectly u pon the thread as it comes frl)Ul the 
C h ina dates back to the year 1333. It was first brought low the lemon. Both ripeness and yello wing might be s pi nneret of the spid er, an ;] not u pon t he cocoons or 
to some province of Prance. In 1421, it was taken to h astened, however, by placing the lemons in a pile tbe  silk. Mr, Rolt, an l<Jugl isb man, made some experi­
Pamplona, Spain. Slips or seeds were then taken to when picked, covering the pile with cloth and allow- ments with the E peira d iad ema. He wound its t h read 
different  parts of the country and it is now c ultivated ing them to remai n under the sun, thus covered, for in  measure as it was prod uced and found that tbe 
in many places along the Mediterranean coast of three or four days. But they m ust not be exposed to animal furnishpd it  in a continuous manner for about 
Spain_ the rain. fi ve m inutes with a speed of 165 feet per minute. H e  

Another variety, called t h e  " Cajel,"  i s ,  in size, More attention is being given to the culture of presented to the London Society of Arts a specimen 
shape, quality, and flavor, similar to the " C h ina. " lemons than formerly, i n  consequence of which the of �ilk of about t wenty thousand feet that h ad been 
'l'his variety, however. i s  consumed in Spain, as i t  will quality is  improvi ng, the n u mber of trees  is  increas- [ spun by twenty-two spiders in less than two h ours, 
not keep for export. ing, and the quantity obtained from each tree is in- The Rev. P. Camboue, a missionary at Tananarive  

Th ere is  another variety, called " Grano de  Oro," creasing also. (Madagascar), has very recently made some experi-
which, it is  said, was brought from the island of Malta .. j • I • ments  upon the silk of a large spider of t h e  count ry, 
to this place forty or fifty years ago. It is  now gro wn Fires i n  E u rope. the " halabe " (Epeira Madagascariensis). He fixed 
in some of the towns in this province, not, ho wever, A few days since we had accounts of a terribly des- two of these spiders in a box in such a way as to 
very extensi vely ; consequently none of this variety is tructive fi re in Paris . Tile fire commenced in tem- allow the extremity of  their abdomen to project ex­
exported. It is not very j uicy, and, by some, is pro- porary wooden Imildings, and the water pipes were out ternally. H e  then began to wind t h� th read secreted 
nounced sweet to insipidity, while others declare it d e- of order an d useless. This could not well occur i n  b y these animals. Each spider yielded h im about one 
l icious. Americans who have tasted this fruit d eclar .' Geneva, for t h ere are no wooden houses. All the h un d red yardR of silk of  a beautiful golden yel low. 
it equal to the California orange which,  they say, bears houses are of �tone, and the walls, the floors and par- He remal'ked that the th read waR formed i n m uch 
the same name and i s  of the same class. titions are made solid, with no open spaces. There is greater q uantity after ovipositi on. At this epoch, a 

Another variety is k nown as the " Can a D ulce. " This little  for a fire to get hold of. The curtains and wood single spider yielded h im 2, 000 yards of it i n  ten days, 
variety had its origin in Malaga, h aving been obtained work of a single room may take fire, b ut it cannot ex- and another furnished him 4, 000 y ards i n  t wenty­
by graft ing with other varieties of oranges, and, some tend beyond.  By law, every house is compelled to seven days. This thread, which was strong and ten a­
say, with sugar cane. At all events, it has a slight keep a tank of water at the top, h olding from 1 ,0)0 to cious, was capable of supporting It weight of 50 grains, 
sn gar cane flavor. It is  much more j uicy than the 2, 000 gallons, with pi pes lellding all over the h ouse. and of elongating 13  per cent, 'l'hanks to  an ingenious 
• •  Grano d e  Oro," with a much more palatable flavor, A gentleman who has lived all h i s  li fe h ere tells me apparatus of his invention, Fath er Camboue was easily 
th e  sweetness not having the insipidity which char- that he  cannot remember when a house was b urned able to reel and twi l l  the thrpad. He sent to the Na­
acterizes the " G rano de Oro. " In shape and size, it down, No gas pipe is allowed to be built in the wall tional Society of Acclimatation of France some cards 
is  about the same as the " Grano de Oro. " The pro- or put under the plastering. of silk th lib obtained. 
duction is small, and is consumed in the country. In London every p ublic building from the Qupen's These experiments, which will  certainly  be resumed,  

The q uantity of oranges exported in 1894, of the palace down is  com pelled to be supplied with Phi l l ips demonstrate th at the day is cOllling when this new 
.. China Dulce " and • •  China Agria " varieties-the only fire annih ilators .  These machines (the l argest) wil l t extile will  e n ter the silk indmtry. l\foreover, some 
�lass exported--was 5, 417, 352 kilogrammes (11, 939, 804 produce 17, 000 gallons of carbonic  acid gas and stealll experiments i n  acclimating the" halabe "of Madagascar 
pounds), valued at $139, 439. 05. in the space of four or five minute�, A fire breaks out have been made in Franee. The reari n g  of these new 

LR�IONS. in a house, commenci ng in a single room, Th e room insects h as been intrmted to Mr, Fal lou, who, thanks 
is filled with smoke and can not be entered. A m an to his care and perseverance, wi l l  perhaps succeed i n  Arabic writers speak o f  t h e  lemon tree i n  Andalusia pours a stream of water in, but it does not extinguish keeping t h em alive, especially  after their method of during the latter part of Moorish rule in this  l'ount ry. the fire unle,s it touches the source from which the  f eeding sh all become bett er  k nown. Moreover, the 'l'he method of propagatin g  the tree at first ;;eems flame springs. It has no more effect on the flame (th e fecundated eggs as well as the young spid ers still i n  t o  h ave been to graft a slip upon t h e  c itron tree. main source of h eat) than a stone thrown through i t. the l'ocoons do not appeal' to snfi'er from the tri p The result of this graft·ing', from some l'ause, sePII1S to It is the flame that c,'eates the heat and draws out the from Madagascar to Europe, The animal seem s, be­have given lemons of  two different shapes, the one inflammable gas from the wood . It. needs someth ing sides, to accommodate i t s elf to all climates. In faet, elliptical, the other almost round. The former are to extinguish tte flame. This the annihilator does. it  inh abits the low and torrid regions of the coast of called " RealeR " (real lemons) and the lat ter • •  CasteJ - A fire starts in a room, yon catch up your an nihilator, the African island as well as the temperate and cold lanos." It is these two classes t h at are exported. th e strike a rod at the top with your fist, then throw it i nto highlands of the cC'nter. T h e  " h alabe " possesses former heing the most h ighly appreciated. Of th e tl d h t th d I fi . t th t 17 000 th I bl l ' t '  I d d · t '  th h above classes, t here werp exported in 1894. 5A54. 120 
. l e room an s u  e 001'. n ve nllnu es . a ,  0 er va na e q ua l les. n a  l lOn to e fact t at 

k'l . . (12 020 880 d ) 1 ;J  
$ 172 931 "'> gallons of the most deadly enemy to fire IS produc- it feeds upon cockchafers and locusts, its thread 

1 ogralll mes , , poun s ,  va ueu a.t ' . .  ' . o�. ;J - . t t k d - f th . ht b I d ' I t · ·t t f '  . 
O f  this  q ua n tity the  United S tates took 4 1 766 boxes 

eu. It pen e ra es every crac an creVice 0 e room. rmg e emp oye III e ec rlCl y on accoun 0 Its m-, , , I You open the doors and let out the smoke and steam, sulating properties and furnish useful aid to meteor-
* From the Report of David N. Burke, Uuited States consul at Malaga, i a n d  find the walls dripping from the condensed steam. ology in the interi m of the generalization of the  use of 

to Smte Department. There lllay be a few live coals on the floor, which can it as a textile material. -Le Magasin Pittoresque. 
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RECENTLY PATENTED INVENTIONS. 

Railway Appliances. 

CAR BRAKE.-Ch arles F. Shoemaker, 
Chicago, Ill . Each truck axle has near each wheel, ac­
cording to this improvement, a V-grooved hrake wheel, 
adapted to be engaged by a brake made in two seg­
mental sections, cach scction carrying a V-faced shoe. 
'rhc upper ends of  the brake sections are connected 
by an angled lever to a cross head hetween the trncks, 
and the cross heads arc connectcd by toggle links 
with crank arms connected with the brake levcr. The 
brake may be qnickly applied and releas: d. its ac­
tion being positive and the construction very simple. 

AUTmIATIC GRIP RELEASE .-E ugene 
A. Walters and Frcd J. Maxon, Walworth, Wis. This 
invention provides a simple mechanism to canse the gJ ip 
to automatically release its hold on the cable at crossings 
and other places where it is necessary to drop the cable. 
Combined with the grip lever and its locking pawl is a 
toothed locking bar hinged at one end and free at the 
other, a tripping mechanism supporting the free end of the 
locking bar in its  normal working position, and adapted 
to bc adjusted to effect movement of the locking bar 
away from the pawl. The traction strain does not an­
tagonize the tripping devices and the automatic me­
chanism is made to act with sensitiveness and cer­
tainty. 

Mining. 

GOLD SAVING ApPARATUS. -Dennis G. 
Frisbie, Dayton, Wyoming. For placer and qnartz min­
ing this invention provides a settling tank discharging at 
its lower end into a chamher having a false perforated 
hottom, and an inclined copper plate forming one side of 
the chamher, so that the material in rising in the cham­
her passes over the copper piate to the outlet in the top 
of the chamber. But a small qnantity of water i� re­
quired to wash the material through the several parts of 
the machine, and any mercury that escapes from the 
quartz mill is readily caught, the apparatus heing de­
signed to save nuggets, antI coarse and flour gold, with hut 
little lahor. 

Jll ecbanical. 

WHEKL B RUSH. -Charles Wiebke. Jr . .  
Newark, N .  J .  This invention provides means for mak­
ing a hrush with a smooth working surface or a saw-tooth 
surface, the hristles heing assemhled withont thc aid of 
a skilled workman and held firmly in place, heing held 
the more securely as the brush is revolved the more rap­
idly. A lockinll; device· connects opposing head plates be ­
tween which are held the knotted ends of bunches of 
hristles, the hunches being placed one on the other to 
hreak joints, and heing held t ogether with a wedge-like 
force. 

C O M P R E S S I O  N PUMP. - Harry
' 

L. 
Parker, Princeton, Ill. 'fhis is a pump adapted to com­
press and force ammonia and other gases, and is well 
adapted for use in connection with ice-making plants. 
It has an oil or other liquid circuit arranged to keep its 
movahle parts thoroughly lubricated and at the same 
time absorh the heat of compression, and the pump cyl­
iuder and piston are arranged in connection with the 
oil to force out every particle of gas from the pump 
cylinder. 

CARROTING MA CHINE . -John H. San­
ders, New York. ,James E.  Carlin, Brook1yn, N. Y., and 
Hugh Fitzpatrick, Easton, Pa. This machine i s  de­
signed to dress and prepare furs for hat making much 
more rapidly and nicely than the work can he done hy 
band, applying the acid evenly and saving it that it may 
be reused, and polishing and wringing out the fur, which 
is delivered in a finishecl condition at the rear end of the 
machine. The machi ue has a rotary hrush arranged he­
hind feed rollel'!<, a pelt bearing opposite the hrush and 
wringing rollers heneath it, there being an acid pan he­
neatb the hrush and rollers, while a jet pipe is arranged 
to deliver near tbe hru"h, and a system of tanks and 
pipes is provided whe"ehy .the acid may he delivered 
under pressure to the jet pipes and discharged from the 
acid pan . 

A::-ric u l t u ral, 

CORN PLANTER. - Joseph Urbanek , 
Hchuyler, Neh. This invention provides a simple and 
pm,itivc movement for the seed-drop slide, and also pra­
vi les markers which may be set as desired and will act 
automatically and regularly, inmcating hy depressions in 
the ground the planting of each hilL 

GUIDE MARKER FOR CORN PLANTERS. 
-Herrman A.  Behrns, Orchard, Iowa. This is  an im­
provement on a formerly patented invention of the same 
inventor, simplifying the construction and providing 
means wherehy the driver may readily change the mark­
ing device from one slde of the machine to the other, or 
halance it, raising hath markers from the ground when 
turning a corner. 'l'he marking har is steadied in its 
movement hy a wire rope or cahle carried through guide 
eyes to the forward end of the planter. 

INSECTICIDE SPRAYER. - A lbert G. 
Provine, Puyallup, Washington. This is a wheeled 
sprayer in which longitudinal pipes at each side of the 
machine are connected with a supply pipe, the pipes 
being pivotally supported at their front ends and pro­
vided with vertical pipes having discharge nozzles. 'fhe 
groups of nozzles may he adjusted toward or from each 
other, according- to the width of the rows of plants, and 
are automatically maintained in vertical position irre­
spective of any unevenness of the ground. 

FARM GATE . -Randolph F. Hageman, 
New Madison, Ohio. This is a i(ate which may he readily 
swung open or c10sed by one on foot, on horseback, or in 
a vehicle. A weighted tumhler lever is pivoted to the 
supporting post and has a link connection with a pivoted 
angle level' carried hy the gate, there heing also angle 
levers with weighted handles on posts in line with the 
supporting post, and a connection hetween such levers 
and the tumhler lever. 

Miscellaneous. 

FARE RECEIVER AND REGISTER. 
JaM Evans, KensingtOn, South Australia. This i� a 

portahle device available wherever a fare, ticket or en· 
trance fee is charged, which it is desired should hc safely 
stored and correctly registered. The fare hox comprises 
a case in which a hinged receiver swings in and out, there 
heing a verifying window in the case and a hinged flap 
below the receiver adapted to he moved toward the re­
ceiver, while a tuhe on the lower part of the case is con­
nected to a storage receptacle. There is a registering 
apparatus in the case and an operating lever having con­
nections with the receiver and with the registering ap­
paratns. 

STOCK INDICATOR.-Roscoe L. Mark, 
Davenport, Iowa. This invention comprises a peculiar 
construction and arrangement of a sheet metal hase 
or carrying plate with nnmerous detachahle and inter­
changeahle tahlets hearing figures, letters, characters or 
headings, together with a novel organization of a frame 
to carry the tahlets and store them when not in use. It 
may he nsed to keep account of mercantile stock on 
hand, as a stock indicator for hrokers, for a perpetual 
calendar or any similar nse where items or quotations 
need to he frequently and readily changed. 

FIRE H OSE SUPPORTER. - James E. 
Bramble, Gainesville, Texas. F o r  supporting hose to 
faciltate thoroughly washing and drying it, skeleton 
frames are provided which may he easily spread out 
horizontally and may also he elevated to hold the hose 
away from the ground and open to air currents, the hose 
heing held in a manner to avoid injuring it. The device 
is desigued to carry a large quantity of hose and permit 
work to he very conveniently done on it. 

ORDNANCE. - John Graham, Daven­
port, Iowa. This invention provides for the construc­
tion of a gun capahle of carrying a douhle shot which 
acts, after it is fired, in the nature of a homh or torpedo. 
The hore of the gun is surrounded hy chamhers adapted 
to hold water and centrally in the harrel extending near­
ly to the muzzle is located a tuhe, the shot having an 
opening through it and fitting npon the tuhe, while a 
second shot held in the muzzle of the harrel is provided 
with a tuhe adapted to he filled with an explosive and 
projecting into the central tuhe of the harrel. 

PIPE JOINT C OVER. -James L. Wood­
side, Hawarden, Iowa. To produce a continuous pipe from 
stove pipe sections or other sheet metal tubular pieces, a 
sheet metal hand has its end portions adapted to lap one 
over the other when the cover is applied to the joint, the 
band heing grooved and its side edges hcnt, while two 
straps are secured on the outer side of the hand, one 
slotted and each having an inclined ear, the ear on one 
strap sliding in the slot of the other, while an edge-tapered 
key separates the ears and contracts the hand. 

TOOL TO CLINCH H ORSE SHOE NAn,S. 
-Joseph Rosch, Wurtshorough, N. Y. This tool has 
pivoted hanmes, one of which has near the pivot a slot. 
adjacent to which is a serrated lip terminating in a 
gJooved shoulder, there being a clinching arm pivoted in 
the slot of the handle and extending over the lip, a 
clinching plate pivotally connected to the free end of the 
arm and a link extending through the slot and pivotally 
connected to the clinching arm and the other handle. 

MAKING RIEMATIN ALBUMEN.-Niels 
R. Finsen, Copenhagen, Denmark. This invention re­
lates to the production of a new prodnct possessing 
nutritive properties of great valne as food, heing a com­
position made by mixing diluted defibrinated hlood 
with an acid, coagulating the alhumen hy heating to 
ahout 1950 F., and washing the albumen with water, 
drying and heating the product in vacuo at 1000 F. and 
reducing to a fine powder. T ne new product may be 
kept for a long time without deterioration and is free 
from after taste. 

TEMPORARY LOCK. - Paul Hopfgart­
ncr and Mathias Hoehnen, Pocatello, Idaho. For tem­
porarily securing a door having an Illsufficient lock, or 
withont one, these inventors provide a simple and inex­
pensive device which may he folded to carry in the vest 
pocket, and which may he quickly applied, irrespective 
of the �pace hetween the door and the jamh_ A hody 
plate having spurs on one face and a holt socket is 
adapted to he secured in the door jamh, and hinged to 
its outer end is a holt-carrying hracket, to be swung 
against the cio.ed door, when the holt may he made to 
enter the Rocket, there heing hinged auxiliary spacing 
plates to take up undue space hetween the door and the 
jamh. 

HAME. - Moses Johnson, Harrisburg, 
Ill. To facilitate attaching the chain hook or tug loop to 
the hame this invention provides a simple and inexpen­
sive arrangement of parts readily adjustahle to raise or 
lower the hook or loop, and allowing the hook or tug 
mcmhers to he detachahly and interchangeahly con­
nected with the hame. The pintle memher may he 
readily moved ant of its hearing portions, and is held 
normally in place and locked from movement hy a simple 
swinging latch memher. 

THRESHOl,D AND WEATHER STRIP. ­
Norman N. Hazelton, Lamoni, Iowa. According to this 
improvement the threshold has a hinged section over 
which fits a door section, and the hinged section is en­
ga!(ed hy a spring lifter which is deflected hy pressure 
when the door is closed, the lifter heing thus thrown 
under pressure and holding the hinged section tightly 
against the other section. 

H OOK AND E Y E. - Ellen DonnelIy, 
Hempstead, N.  Y. Both hooks and eyes are, according 
to this improvement, provided with shanks for attach­
ment to a garment without the use of thread. A facing 
strip is employed through which the pin extensions of 
the hook and eye are passed, when the facing strip is 
carried over the shanks and stitched down at its edge to 
the garment. 

BOOK H OLDER. -Melvina Beyer, Phila­
delphia, Pa. This holder is especially desigued for con­
veniently supporting a hook while reading, and may he 
quickly folded to take up hut little room when not in 
use. Its hase . has a cut-ant portion in which may be 
folded pivoted arms and an extension, a U-shaped rest 
heing pivoted by its side arms on the sides of the hase, 
while' turning in the front end of the hase are leaf 
holders "dapted to engage and hold open the leaves of a 
hool>_ 
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PICTURE. -Ludwig- Knoefel, New York I�e �Iates illnstrate the recent pro!?,ess i� ph?to-mc­

City. 'l'his is a Ilew article of manufacture, consisting chameal work. Probahly the most mterestmg 1liu"tl'a' 

of a picture made on a white marNe slah having a tion in the hook is one showing a diver taking a lIash 

grained surface, the drawing being made by a litho- light photograph on the hottom of the sea. 

graphic crayon, and a coating of varnish covering the 
drawing and the grained surface, whereby the marhle 
may he washed without spoiling the drawing. 

STOPPLE AND H AND HOLD. -Joh n  P. 
Miller, Santa Cruz, Cal. This is a device to place on the 
pen holder, affording a stopple hy which the ink hottle 
may be closed and the pen held in the ink well and clear 
of the ink when not in use, while the pen may he con­
veniently pressed into the ink when desired, the device 
also affording a yielding hearing for the fingers in hold­
ing the pen while writing. 

DISTRIBUTING BOTTI,E.-Ed ward W. 
Dinsmore, Lynn, Mass. For table sprinkler hottles with 
salt or other suhstances, flour sifters, etc. , this inventor 
has devised an improvement wherehy the contents of tbe 
hottle are stirred up and loosened to facilitate free sift­
ing. A stirrer whose ends are journaled in the top and 
bottom of the hattie is operated to agitate the contents 
of the hottle hy turning the base or stand or hy rotating 
the hattie. 

Designs. 

T R I M  M I N  G. -Friedrich Hassen pflug-, 
New York City. The hody of this trimming is formed 
of loop-like wings of triangular form and regularly vary­
ing as to length, extending from a common center. 

GARMENT HOOK.-C. W. Raker, Sham­
okin, Pa.  This is a hook formed of hent wire with 
curved loop arms of different lengths and rearwardly ex­
tending hent memhers. 

C HANGE PLATE OR TRAY. -William T. 
Murphy, New York City. This tray has rounded ends, 
its outer sides being vertical while its inner edges have a 
gradual slope to the hottom. 

SIDE DRIER FRAI\1E.-Al fred H. S m i th, 
Wilmington, Del. This is an improvement for paper­
making macbines, the frame having a lower section from 
which rise pillars having side extensions at their upper 
ends. 

B E D  W A R M E R. - Robert Good will, 
Shamokin, Pa. This warmer comprises a cylim]rical 
vessel, on one side of which are lugs to receive a bail 
and a capped opening, the othcr side heing slightly 
lIattened that the vessel will not roll when set down. 

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

NEW BOOKS AND PUBLICATIONS. 

CATALOGUE OF THE B OOKS RELATING TO 
ACHITEC'l'URE, CONSTRUCTION AND 
DECORATION, IN THE PUBLIC LI­
BRARY OF 'l'HE CITY OF BOSTON. 
Subject Cata log-ue No. 10. Roston. 
1894. Pp. 150. 8vo. Price 50 cents. 

Though of course primarily intended for a finding list 
to assist readers at the splendid Puolic Library in Boston, 
its usefulness is hy no means limited to thc persons who 
have access to that collection. 'l'his hihliography of 
architecture, though of course necessarliy restricted to 
the hooks in the collection of the Iihrary, is full enough 
for all ordinary purposes, as the Boston Lihrary, like the 
Avery Architectural Library, of ColmnhiaCollcge of New 
York City, is particularly strong in hooks on architec­
ture and the allied art s. The arrangement of the cata­
logue is admirahle, the classification under nearly ninety 
heads rendering it easy to lind all of the books on a cer­
tain hranch of the general suhject at a glance. For in­
stance, there arc separate heads for amphitheaters, stere­
otomy, stained glass, etc. The trnstees of the lihrary 
have placed the pamphlet at a merely nominal price, so 
that it is within the reach of all who are in any way in­
terested in the suhject. 

NOTES ON SOME AUSTRAI,IAN AND OTHER 
STONE IMPLEMENTS. By A. Li ver­
sidge, M . A . ,  F. R. S. ,  Professor of 
Chem i stry i n  t h e  Uni versity of Syd­
n ey. Read before the Roy a l Society 
of New South Wales. Pp. 15. 121110. 
Plates XIII. 

All of the spccimens fignred, with one exception, were 
ohtained directly from the natives or from the localities 
formerly occupied by them. The process nsed in repro­
ducing the implements retains all the minnte pits and 
otber markings, as well as the effect of wear. Proccss 
engraving is specially adapted to show archooological 
specimens and natural historispecimens, and the present 
pamphlet is a successful example of its usc. 

DOI\1ESTIC ELECTRICAL WORK. By 
WilIial11 A. Wittbecker. New York : 
David Will i ams. 1895. Pp. 55. 121110. 
T wenty-t wo diagrams. Price in paper 

. 25 cents, in cloth 50 cen ts. 

This is a thoroughly practical work which gives con­
cise explanations for plumhers, tinners, and hardware 
dealers on how to wire buildings for bells, alarms, an � 
nunciators, and for gas lighting from hatteries. If the 
workmen of the trades for whicb this little pamphlet is 
intended would make a study of it, there would he less 
hatch work in houses. 'l'he diagrams are admirahle. It 
is only to he regretted that the anthor did not produce a 
larger work. 

JAHRBUCH FUR PHOTOGRAPHIE UND 
REPRODTJCTIONS'rECHNIK FUR DAS .J AHR 1895. Edited, with the collab­
oration of eminent scientists. by Dr. 
Josef Maria Eder. Halle a. S. : Wil­
helm Knapp. 1895. Pp. 636. 12mo. 
162 eng-ravings aud 25 plates. Price 
8 marks. 

This great German photographic annual nearly always 
contains more scientific articles than either the English 
or American nnnnalFl, ant1 the present volume if' no ex­
ception to the rule. The �i\)liography iH excellent and 

PRINCIPLES AND PRACTICE OF AGRI­
CULTURAL ANALYSIS. Vol. 1. Soils. 
B y Harvey W. Wiley. Easton, Pa. : 
Chemical Publishing Company. 1894. 
Pp. 607. 8vo. 93 illustrations, 7 plates. 

'l'he work is intended as a manual for the estimation of 
soils, fertilizers, and agricultnral products for the use of 
analysts, teachers and students of agricultural chemistry. 
The present volume is devoted to soils. '1'he usefulness 
of the chemical analysis of soils in practical agriculture 
is admitted hy most advanced agronomists, and certainly 
no one is better fitted to write an authoritative work on 
the suhject than Dr. Wiley. Chemist of the United States 
Department of Agriculture_ 'l'he volume deals with 
rocks and rock decay, the origin of soils, the taking of 
samples for analysis, treatment of samples in the lahora· 
tory, physical properties of soils, mechanical analysis, 
estimation of gascs in Boils, chemical analysis of soils , 
examination of waters, etc. The work places in the 
hands of teachers and students of agricultural analysis 
the principles which nnderlie the science and art of the 
analysis of soils and the most approved method of con­
ducting it. The literature of chemical analysis is fortu­
nate in ohtaining within a year two such acquisitions as 
Benedikt's " Uhemical Analysis of Oils, Fats, and 
Waxes," and Wiley's H Soils. " 

PRACTICAL H OT WATER H EATING, 
STEAM AND GAS FI'l'TING. Bv James 
J. Lawler. New York : Excelsior 
Publishing House. Pp. 284. 121ll o. 
82 illustrations. Price $2. 

This work contains simple directions for the constrnc� 
tion of steam and hot water hcating plants and how to 
do gas fitting properly_ Plans for different kmd" of 
buildings are given, as well as working drawings of �1c­
tails. The hook explains how steam and hot water 
plants are erected and operated. Special attention is 
given to the location of defects, such as noises in water 
and steam pipes, and how they may he remedied. Gas 
fitting is also explained in all its hranches, from the tap­
ping of the main pipe in the street to the hUrncrs in 
the house. 

THE DANCE OF THE BI,ACK CAT. (Polk a  
caprice . )  Composed by Moude Levia. 
New Orleans. La. : Paul T. Wayne, 
1001 Canal Street. 

� Any of the ahove hooks may he purchased through 
this office. Send for new hook catalogue just puh · 
lished. MUNN & Co., 361 Broadway, New York. 
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1. A Colonial house at Scranton, Pa. Perspective ele­
vation and lIoor plaus. Uost complete $4,500. E. 
G. W. Dietrich, architect, New York City. A sim­
ple yet pleasing design. 

2. A cottage at Residence Park, New Rochelle, N. Y. 
Two perspective elevations and fioor plans. Archi­
tect, Mr. G. K. 'l'hompson, New York City. A 
unique example for a cottage dwelling. 

3. Perspective and lIoor plans of a Colonial cottage at 
South Orange, N. J. Built by II. E. Matthews, 
Orange, N. J. A neat desigu, with some novel 
features. 

4. A Colonial house at Summit, N. J. Perspective ele­
vation and floor plan. Architects, Messrs. Child & 
De (loll, New York City. 

5. A cottage in the suhurhs of Brooklyn, N. Y., crected 
at a cost of $7,500 complete. Perspective elevation 
and floor plans. Architects, Messrs. J. C. Cady & 
Co. , New York City. An artistic design. 

6. Two perspective elevations and floor plans of " L0v­
er's Dell, n a residence recently erected in New 
Jersey. A pleasing example for a mocleru Colonial 
dwelling. Architect, Oscar S. Teal, New York 
City. 

7. A residence at Sea Side Park, Bridgeport. Conn. '1'wo 
perspective elevations and floor plans. An ex­
quisite desigu. Architect, Mr. W. R. Briggs, 
Bridgeport, Conn. 
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at Chester Hill, Mt.Vernon, N. Y. Three perspect­
ive elevations and floor plans. A picturesque de­
sigu. Lewis H. Lucas, architect, New York City . 

9. Ground plan and perspective view of Holy Trinity 
Church, Harlem, N. Y. Architect, Mr. Wm. A. 
Potter, New York City. 

10. A residence at Montclair, N_ J. ,  heing an additional 
vielV to those of the same honse puhlished in the 
May issue. 

11 .  l\1iscellaneons contents : Waterhury electric heat 
regulator, illustrated.-A sanitary hathtuh, iIlustrat­
ed.-Finislling floors.-Pompeian bath room .­
Seasoning of stanc.-Improvement in warm air 
furnaces, illustrated. - An improved domestic 
water service system, illnstrated.-An improved 
door check and spring, illustrated.-The wood of 
most nses. - The hollow handle glass cutter, illus· 
trated. 

'l'he Scientific American Building Emtion is issued 
monthly. $2.50 a year_ Single copies, 25 cents. Thirty­
two large quarto pages, forming a large and splendid 
MAGAZINE OF ARcHITEcTrRE. richly adorned with 
elegant plates and fine engravings, illustrating the most 
interesting examples of Modern Architectural Construc­
tion and allied suhjects. 

The Fullness, Richness, Cheapness, and Convenience 
of this work have won for it the LARGEST CmcULATION 
of any Architectnral Puhlication in the world. Sold hy 
�11 n.ewsdgt\lers. MUNN & CO., PUBLISIIERS, 

:)61 Broadway, New York, 
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XBusine,9s anil ";lPersona1. INDEX OF INVENTIONS ��� ����g�: �·. fiu���,���n::: · · : : : · · : : : : : : : : : : : : : : : :  �g:!; Fire guard tor sbafts, self-actmg, K. Busse . . . . . . . . 545,049 F'lagstlllf holder. J & B. h SImpson . . . . . . . . . . . . . . 545,385 For whi ch LeUer. Patent oC 'he 

'1'ht cnaroe jOT Insertwn unatr th1.S head " one Dollar a I,nt UnlCed State. were Granted Flask See Vulcantzml' lIask. 
JOT eactl. tnsertwn : aoo'Ut etQnt woras w a ltne. Adver. 

:B'Jexlble joint. A. Campbel l . . . . . . . . . . . . . . . . . . 545,268 

t .. ements must ae rec .. vea ar vUDh,carwn office as earlll as August 27. 1895,  FIU�.S's�Pt'l: ... a��.s. for r.e����.'.��.����e.I�.�I��.�::::': .. 545,104 
Thursaall 1norntnQ t o avpeartn l ne JotlO1vtnO Wee,,'s 1.8sue. il N D E A C H  H EA R I N G 'rn A '!' D A 'rE . �:g��i:�: Js:!'���:�r���O'uDtaiD: ' " . . . . . . . . . . .. 545,130 

• •  C. S." metal pohsb . Indl3napohs. Samples free. [See note at end of list about copIes of these patents.) Furnace valve, G. W. McClure . . . . . . . . . . . . . . . . . .  545,244 Game apparatus, R. McCurdy . . . . . . . . . . . . . . . . . . 545.216 Game counter, W. F. Bocbspeier . . . . . . . . . . . . . . . . . . .  545.361 
Stave macbmery Trevor Mfg. Co., Lockport, N. Y. �dd��tm:;N��I�in�;,r.c�Jr:: frame'fo;: 'Carson 545,089 g:�� �:t::'���/ brsoee�:�� S. R. Crowder : : : ' : :  : :: : : �g:�r5 

& D F M h C B d N J 
grl te�rnan. Jr . . . . .  '. . . .  . . . . . . . . .  ' . . . . . . . . .. 545,051 Gas burner, H. H .  Hibberd . . . . . . . . . . . . . . . . . . . . . . . 54.5,360 Presses les. erracutp. J.' ac . 0., n geton. . • AIr brake system. H. E. Hunt . . . . . . . . . . . . . . . . . . .  545.295 Gas burners. automatic valve for. A. M. Mitchell . 545.302 Alarm. See Burglar alarm. Gas burnmg apparatus, oil. J. W. Weeks . . . . . . . . . .  545 325 Bandle & Spoke Mcby. Ober Latbe CO.,CbagrmFalls.O. Annunciator. electrtc. G. J .  Galbraltb . . . . . . . . . . . . .  545.069 Gas l'gbtl1lg apparatus. electric, J. W. Palmer . . . .  545,091 Arcbes, partitlODs, etc., constructton of, F. MIlJl� Gas motor vaporizer, B. W. GrIst . . . . . . . . . . . . . . . . .  545,125 Screw macbmes, IDllhnl! macnme�. and drill presses. ken . . . .  , . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 545,301 Gas wasber and scrubber, W. Tracy . . . . . . . . . . . . .  , 545,392 The Garvm �lacb . Co., La",bt and Canal Sts .. New York. �i¥!etg:ul�;.I�'!!r:�u�t�af�;;;ple.;;ents: 'stagger 545.173 gf;:I·n�·lga?���· rOOfS. · ·  Bkyligb'ts: ' etc.: 'H: ' c: 545,330 'fhe best book for eJectnCIans ann beginners III elec­t1JCIty IS " Expenmental SCience," by Geo. M. Hopkms. Bv mall. $4 i Munn & <:0., publIshers. 361 Broadway, N. Y. 

wheel, (t. Moore . . . . . . . . . • .  , . . . . . . . . . . . . . . . . . . . .  545,129 Lassam . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .1>45,237 Bake pan, L. E. Willey . .  . . . . . .  . . . .  . .  . . . . . . . .  545.216 G lue stock cutter and feeder, P. C. HewItt. . . . .  . 545.288 �:�:0�'eP8�;a!�v�����, �'. G. Merritt . . . . . . . . . 545.242 8glg·�����a;���s�c�·l�}rso,j . .  ':. :::: ':::::::::.: �:i8li Barrel beading macbme, J. B. Stanhope . . . . . . . . . . .  545,388 (�overnor for lluld motors. W. Julian . • • • . . . • . • . • . .  545.367 
Expert machinIst wanted by a manufacturer of cut- �:�hnt�<t:�� ����ll!�: G . . ��mPb.��:.':.' . : .' .' . : : . :: . ': �:t� I g����.ro�:�yc�c� !:.duadm�uard: · Finger' fitiiird: 545,1 19 

lery and hardware speCialties. Must be capable of mak- Battery. See Secondary battery. Ii"'ue euard. r!'rolley guard. lng necessary repaIrS and IJ Iventmg labor-savmg Im­provements. None Without h I�hest references as to cbaracter and abIl Ity need apply. Address Manufac­turer, box 713, New York. 
�*':Send for new and complete catalogue of SCIentIfic and otber Books for sale by Munn & Co .. 361 Broadway. New York. Free on aooheatlOn 

HINTS '1'0 CORRESPONDEN'fS. 
N a lll e" a n d  A tI d " e"" must accompany all letters. or no attention will be paid thclCto. 'l'his is for our mformation alld not for publication. 
IC c l  .. l·e nccl'!i to former articles or answers should givc date of papcr and page or number of question. 
I nq I I  i r i c M  not anS\\Clcd. in reasonable time should be repeated ; correspol1uents \\ III bear m mind that some anSWCl8 require not a little research, and1 though \I e endeavor to reply to all either by letter or in thIS department. each must take his turn 
I' u }'C " S wishmg to p"rchase any article not advertised in ollr columns \\ ill be furl1lshed " ith addresses of houses manufactnrmg or carrying the same. 
S lil e t' i n l  \V l' U t e ll I n ( H I'lll a t l o n  on matters of personal ratner tha" general interest canuot be expected " ithout remuneration. 
S c i e n t i U c  A ItH" ' l c a n  S U P il l elll e n t 8  referred to may be had at tbe otlice. PrIce 10 cents each. 
H() .. k �  refClrcd to promptly supplied on recmpt of 

g��;��i({g�:�e �,j.r;,'ta��:��ii: Shepb·erd. :::. " .  �:N.� ��:ms:r�eJro��1;8ft��� �t'��'h�(l.�: .�:.F��t��.: rJ:� 
��TC�)�o�:rRb�k��W·: . . . . . . . . . .  : : : : : : :  : : : : : : :  : . ��:ll!I� :.!�dmde:.I��'k

m �f����t?r •. �:.��I.?� : : : ' . : ' : . ' . : : : : �:ill BICycle all pump, A. B. Marshall . . . . . . . . .  . . . .  545.300 Harrows. ball bearIng- for disk. E. A. Ovensblre . . 545,210 BICycLe drtvmg mechamsrn. T. J. Lindsay . . . . . . • 545,408 Harvesters, pIcker stem guard for cotton, G. Lls-BICycle saddle. A. J. Eddy . . . . . . . . . . . . . . .  545.224 penard . . . . .  . . . . . . . . . .  . . . .  . . .  545.431 I:hcycl es, etc., saddle for. E. B. Beach . . . . . . . . . . .  545.421 Heater. See Feedwater beater. Water beater. 
�:�g��'g�u�g�k�t:l.:c 'b�I1iiy:001' Rand . . . ::: . . . .  :: �:m He'l;�"wg:t� V����I.��m� a�parat�s .. �O��.I�'.��: ?: 545.113 BOil er. See Steam boner. Tubular bOiler. Hook. �ee BIrd cage hook. 1.'ug hook. BOller. B. J. COl ier . . . . . . . . . . . . . . . . .  . .  . . . . . . . . .  545.269 Hook. Atwood & St. Jobn . . . . . . .  . .  . . . . . .. . .  545.043 
�gg�cir �'h�e �g:�t:rs: 'mach me for mOui(llng; J: 545.

0
86 �g�:: e���k���e�������Ul: i;a�in��:��::. ':::

. ' : : .  �:m 
R. Scot< . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  545,381 B08e couphnll:. W. Earl. . . . . . . . . . . .  . . . . . . . . . . . . . . .  545,352 Bottle, B. R. Benner . . . . . . . . . . . . . . . . .  .. 540.147 Hose couplmg. J. A. Fregeau . . . . . . . . . . . . . . . . . . . .  , 545.066 Bottle attacllment. M. Cheney . . . . . . . . . . . . . . . . . . . .  545,3{6 Bub attaching deVICe. �'. Lebel . .  . . . . . . . . . . . . . . . . . . .  545,126 Bottle. non-fillable. B. P. Evans . . . . . 545.276 Huller. See Clover buller. Box. See Axle box. Fne alarm box. Gold slUlce Ice cream, metbod of and apparatus for formmg box. Watcb movement box. deslgus in color In blocks of. W. H. Hunter . . . . 545,29i Box and rack, comhlDed, J. Rosenbusb . . . .  545,175 Indicator. See Elevator mdwator. Game mdl-Box lid raiser and fastener, C. L . .Ii'emberg . . . . . . . .  545,277 cat or. Brace. See Bedstead brace. In�ot tllter. G. W. McClure . . . . . . . . . . . . . . . . . . . . . .  545.245 Brake. See Car brake. Inkstand, K. J. Peers . . . . . . . . . . . . . . . . . . . . . . . . . . 54!i.2I7 Buckle. L. Clas . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  545,054 Jar cover lock. frUlt. G. E. Purple. . .  . . . .  . . . . . . . .  545.171 Bullet mould and cartridge loadmg implement, Joint. See FleXible joint. UUlver::ial jomt. combmed, J.  J. Fl vckt . . . . . . . . . . . . . . . . . . . . . 545.124 Kettle, WIles & BItner . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  545,434 Burglar alarm. I. L. Hauser . . . . . . . . . . . . . . . . . . . . .  545,426 Knee pad. S. J. Dowlln" . . . . . . .  . .  . . . . . . . . . . . . .  545,273 BUrial casket l Id, C. A. Ruebekam . . . . . .  , . . . . . . . . .  545,176 Kmttm2' machine yarn changing deVIce, A. Burner. See Gas burner. 011 burner. Sedmlbransky . . .  . . . . .  . . . . . . . . . . . . . . . . . . .  , . . . 5�5.135 Buttou. H. C. FIscher . . . . . . . . . . . . . . . . . . . . . . .  545.278 Lamp. R. J. Robertson . . . . . . . . . . . . . . . . .  . .  . .  515.313 Button attachIng macblne, J. Bernstein . . .  M5,218 Lamp chimney. M. Epstem . . . . . . . . . . . . . . . . . . . . . . . . . .  545,061 Button trImmmg macbine witb automatic knIfe 14amp drum, Atwood & Asbenden . . . . . . . . . . . . . . . . .  545.401 sharpener. A. A. Ekhff . .  . . . . . . . . .  . .  . . . •  545,275 Lnmp. electric arc. H. '1\ Harrison . . . . . . . . . . . . . . . .. 545,359 But�r��rg:w.afi��r�J��.�s. f.��:�� . .  ���.�������� 545.079 tm'��o'gf��l��r,lj. l�aJ�tiiweil::::::::::::::: ·.: : ��:�� Cable coupling. J .  P. F. Kublmann . . . . . . . . . . . . . . . . . .  545.164 Lawn sprmkler or Irrtgator. J. P. Van Sickle . . . . . .  M5.32O 

8:i::sog:e��ig��.for, W. C. Barr . . . . . . . . . . . . . . . . . . . . 545,332 ���te����ins:c�;����·C���ri'cOCI<: : . : : :  . .  : : : : : : : : :: �:� Can npenmg device, J. Glover . . . , . . . . . . . . . . . . . . . .  545,227 Llfe-savmg �qaratus for shIps. L. Parker . . . . . . . .  545.092 

8!���re�71���11::f.���a,;N::.�:.�: .�:.�������: : : ': �:� t:��tA. �e�·riro�?'!lh��rd . . . . . . . . . . . . . . . . . . . . . . . . .. . .  545.315 

Car brake • .  1 .  B'riedrtcbs . . . . . . . . . . . . . . . . . . . . . . . . . . . .  545.226 Llgbtmg apparatus. bydrocarbon. F Rblnd . . . . .  545.309 Car brake. F. Hensl�m. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . .  545,427 Lock. See Jar cover lock. Safe deposIt lock. Car brake, railway. J. W. Valiant . . . . . . . . . . . . . . . . . .  545.112 I,ock. F. Soley . . .  . . . . . . . .  . .  . .  . .  . .  . . . . . . . . . . . 545.418 price. 
lll i ll e l' u l f!l  sent f.or examination marked or labeled. 

Car brake. street, B. F. Atkmson . . . . . . . . . . . . . . . .  541>.217 Log hauling deVICe. Van Duzer & Klrry . . . . . . . . . . . .  545.319 should be distinctly Car constructIOn. raIlway. W. H. Ronemus . . . . . . . .  545.096 Loom. carpet. I. J. Tuttle . . . . . . . . . . . . . . . . . . . .  545.318 Car couphng, J. H. Daly. . . . . . . . .  . . . . . . . . . .  . .  . . .  545.435 Loom Jacquard macbme. A. Lockwood . . . . . . . . . . .  540.240 

(6608) E. B. R. says : Will you kindly 
infOl m me as to the simplest way to remove a small 
peach stain from a light colored summer dress ? Tbe 
pattern Is green and \I hlte stripes. Tbe cloth is cam­
In ic or gingham. A. Most fruits yield juices whicb. 
0\\ iug to the aeid they contain, permanently injure the 
tonc of the dye ; but the greater part may be removed 
"ithollt lea, ing a stain, if the spot be rinsed in cold 
water in \I hich a few dlOPS of aqua ammonia have been 
placed before the spot has dried. Wine stains on white 
materials may be remowd by rinsing witb cold water. 
applying locally weak solution cbloride of lime, and 
again rinsinfl: in an abundance of water. Some fruit 
stains yield only to soaping " lth the hand, followed by 
fumigation with sulpburous acid ; but tbe latter process 
is inadmIssible witb certain colored stuffs. If delicate 
colors are injured by soapy or alkaline matters, the 
stains must be treated witb colorless vinegar of moderate 
strength. 

(6609) L. C. says : Will you be so 
kind as to tell me througb your paper of a good way of 
cleaning lcnscs, eyeglasscs. etc. ? A. A very soft chamois 
skID lS best ; if greasy, " lpe with a little tissue paper wet 
\lith weak alkall . Lcnses should be cleaned as rarely as 
possihle ; usc old linen , not SIlk. A lens sometimes ac­
quires a brO\\n, rusty staln on the surface, which no 
amount of rubbmg or Cleaning Wlll remove. By apply­
ing a paste composed of putty powder, or very fine rouge, 
and watcr to the stains, and tben rubbing briskly Wlth 
either the point of tbe finger or tbe side of the hand. 
el Cly spot of rust or stain will be removed in a few 
Illlllute.. This applies to photographic or other lenses. 
except the object glass of a telescope, which would be 
IrlOpal ably damaged by sucb treatment. 

(661 0) E. l!'. R. says : Please let m e  
know the cOlllpositiou of  making tbe stereotype paste for 
the BI ush papier macbe process. A. 'fake 5 ounces 
lIour, 7 ounces \I hite starch. a large tablespoonful pow­
dCl'ed alum, and 4 quarts water. Put the tlonr. starch, 
and alum into a saucepau. and mix with a little of tbe 
water, cold, until tbe whole becomes of the consIstency 
of tbick crcam. 'l'hen gradually add the remainder of 
the water, which must be boiling, sttrring well meanwbile 
to prevent lumps. Put the mIxture over the fire, and 
stir until it bOIls; then let it stand until quite cold, when 
it should look ilke jelly. When ) on are ready for work 
add Spanisb whiting. the mlxture not to be too stIff to 
spread readIly " ith the paste brush. Put througb a fine 
wire sieve " ith a stiff brush, and it is ready for use. 

(6611) S. F. S. says :  1. Would you be so 
Idnd as to PI int III your paper a receipt for mushroom 
catsup. A. Sprmkle tl.e himmed tops with salt, stlr 
them occasionally for tIl 0 or three daYB, then slightly 
press Ollt tbe juice ; add to each gallon of this � ounce 
each of brill sed mustard seed and cloves and 1 ounce 
each bruised allsplce,black pepper.and gently simmer for 
an hour In a porcelain-lined iron vessel ; cool, strain, and 
bottle. 2. Also for WIld cberry wine ? A. '1'ake of cold 
soft water, 10 gallons; cberries, 10 gallons ; ferment 
Mix raw sugar, 30 pounds ; red tartar, in fine powder, 3 
ounces ; add brandy, 2 or 3 quarts. This will make 18 
gallons. '1'wo days after the cberries have been m tbe 
vat, take out abont 3 quart. of tbe cberry stones, 
break them and the kernels, and return them mto the vat 

8�� gg��I:��: r J �c���t 
: : : : : : : . : : : : ' : " ' : ' : : : : : : : : �:m ����c���;�lese� ·I<]�izl��a!�bricaior: . . . . . . . . . . . . . . . .  545.196 

Car coupling, automatIC. PerselJ & Newlee . . . . . .  515.005 Mall baR' bolder, C. H. Ressler . . . . . . . . . . . . . . . . . . . .  545,308 
8:�'f��J�:��IS. 01'����'ivct.���.� •. �:.�'. ���r�or�.: :  ��:1� �::l g�!��e�n�a���he?· r�il����8': ii: ·Ro;,,;,:.: ::: �g:�� Car fender, W. H. BIgler . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  545.263 Mall crane. raI lway. O. b. Rogers . . . . . . . . . . . . .  , 545,250 
b:� �:��:�: :ut�in':t��:�� A: Brag�: . : : : : : : : : : : : .'  .' : : �:� �:�udr�l���i{e��:�c:;;icab!�:,YE?S�he�;I���s : . .  : : .: : t�:� Car fender, automatIc, J. D. Hodges . . . . . . . . . . . . . . . 545.290 Match raCkIng machIne, Mantion & Shepherd . . . . . 545,086 Car fender, street. R. A. Breul . . . . . . . . . . . . . . . . . . . . .  545,047 Measure. aarment, Start. Jr .. & Jobnson . . . . . . . . . .  545.139 
8:�,��:.i� ��¥;u��C���I���.::::: . ':.' . . :: ...... :::::.:: �g:�� �:��;��:�y�rie����f>. �����;�. : ': : ' . .  .' :  :545,057', ��:� Car seat, G. W. Dryer . . . . . . . . . . . . . . . . . . . . . . . . . . . . M5,I97 Mechomcal movement, E. Layeux . . . . . . . . . . • .  545,166 Car Side bearlDlZ, Susemthl & Torrey . . . . . . . . . . . . . . . .  545.256 Metals, electrolytlCally, process of and apparatus Car unloadIng devlce, G. H. Hulett . . . . .  . . . .  . 545,293 for refinIng, W. H. WIggm . . . . . . . . . . . . . . . . . . . . . . .  545,328 Cars. brake apparatus for ,;zas tractiun, H. P. Meter. See Water meter. 
Car��IJtor: 'C: 'Brunner' ':::::::. '::::::::::::::::::.: : : ��:� MII�b��'i.:�"Ji.�sD.�.t��:�l,c re���.s.�� . .  ��� . .  �����:. 545,074 Carpet cleatler, F. RIChards . . . . . . . . . . . . . . . . . . . . . . . . . . 515,310 MInmg mach me, J. L. MItchell . . . . . . . . . . . . . . . .  545.168 CarrIer. See Casb carrier. MOIstenmg apparatus. D. H. Sleem . . . . . . . . . . . . . . . .  M5,l03 Case. See Thermometer case. Mould. See Bullet mOuld. 
S::g cr�:!�:i;g, �'eft�:�ng, . and' 'reglste'rlng' ma': 545,152 tiri��Y:� J����tW�:.'. �����.ahc, �: .�' . .  G.�l.l.� . : : : : . ��:� cbme. L. N. Sboemaker . . . . . . . . . . . . . . . . . . . . . . . . .  545.101 Neckwear fasteI!ml( pin, J. Wet! . . . . . . . . . . .  545,326 
8�!\�:' /j�11: �h!Jd:r�:n�� . ' : . ' : . . . . .. . .. . : . :  .. : :  .. .. .. .. ��:m OII'f�g�ab�"�':O���b���d�CIl:��I�I���������� . .  I��.��. 545.398 CbalD and wheel, sprocket. E. J. Swedlund . . . . . . . .  545.213 Oil burner. R. H. Laud . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 545.236 CbalD Imk. R. A. Breul . .  . . . . . . . . . . . . . . . . . . . .  545,266 011 can, W. N. Green. . . . . . .  . . . . . . . . . . . . .  545.285 
8�::�: s���c���:':;'�il�:�g���d . . . . . . . . . . . . . . . . . . . .  545.214 g�ki';,����d�,\���:;I�OI�e.e� & Steve����: .::: ':::.: �:}� Cheese pres!!:!, H. FeldmeIer . . . . . . . . . . . . . . . . . . . . . . . . . .  M5.100 Oyster openmg machIne, F. ZUCCblD1 . . . . . . . . . . . . . .  5.5,329 
8g��m.r�:��;�·;0;-e':.��.t'ir,�,js· · : : : : : : : : : : : : : : : : : :  �:� ������g���.\�';f���·,\\u'ii.;rC&'ilm��:::::::::::::::. �g:� Clamp. See '1'rolley Ime clamp. Pad. See Knee pad. 
g�;.�,S· Ss��Ib"arpei cieane': . .  Coiree Clea,jer: . . . . 545,

384 �!�er ��'i: �aakc'hf.\'�: J .S�.u�r���el\ . . . " . . . . . . .  545.219 
8Ig��;��?{�:. ��wn��:s;m��b��.l��.� .. :: • .  :::::. :: �g:� pap:�r;;Brrugatl�� . .  a.�� . .  ���l.n�. �ac�l�.e, . �  • .  �: 545,:151 
g�t�g: 1;��t�����.lI:6?Kl;;,��?t��.�. :: . . ::::::: .:: '.: ��:M� pap:,�J',:'cket.s,. ����I.�� . .  ��r . .  '.':I:I�':: .�: .�'. ������ 54!i.419 (']utcb operating deVICe. W. B. Moraan . . . . . . . . . . . 545.369 Pen aud stylus. wrttm/Ot, J. A. Stege . . . . . . . . . . . . .  541>.140 Coal lowering and dehverlllg deVICe, L. D. Pen reservoir attachment, G. W. Dally . . . . . . . . . . . .  545,349 

COClZof��r�ater· 'closet"valves: 'bali: Crawford ' & 545,201 ���i�gSr��b"g�rJe�a�3�<:�rb����: H': BOrgerse,;: : g:Ns!] 
coci.°:a��:W:WlISOli : : : :  : : : : : : : . ' : ' : . : : : : : : : . : '  : : : :  �J:�� �:����g �e:c����?1.P�kNcCarter . . . . . . . . . . . . . . . . .  545,412 Colfee cleaner. B. W. yost . . . . . . . . . . . . . . . . . . . . . . . . . . .  545.185 PIe plant cutting macbme, D. M. Melford . . . . . . . .. 545.432 C"lors. W. Beckmann . . . . .  . .  . . . . . . . . . . .  545.046 Pm. See Neckwe.r fastening pm. Combmation chair, Sberldan & McNulty . . . . . . . . 541),411 Pipe. See Concrete Pipe. Commutator or collector brusb. C. L. Coffin . .  545,347 PIpe covermg, E. P. Brewer. . . . . . . . . . . .  . . . . . . . . .  545,340 Compensator. bysteresls. B .Abdank-Abakallowicz 545,O{2 Pipe. metbod of and apparatus for coatmll:. D. 'I'. ComputlllJl apparatus. prICe, H. E. Swift . . . . . . . . . . 515.110 Lewis. . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  545,429, 545,430 Concrete pIpe, E. L. Ransome . . . . . . . . . . . . . . . . . . . . .  545.133 PIPe trap. H. F. Pool . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  545.307 CondUIt. electrac. C. J. Kmtner . . . . . . . . . . . . . .  545,2U6 PIpe wrench. Felger & Shafer . . . . . . . . . . . . . . . . . . . . . . .  545,424-Cookmg cotton seed meal. apparatus for, Dabney PIpe wrencb. J. E. Wakefield. . . . . . . . . .  . . . . . . . .. . .  545.323 

& YoPP . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . 545,271 Planter. potato. '1'. L .  Good . . . . . . . . . . . . . . . . . . . . . . .  545281 Cooler. See Beer couler. Plow. double tree. '1'. N. Dallis. . . . . . . . . . . . . . . . . . . . . . 540.272 
8�����gp�&��.I'b�. \V. \; �J���.��: : :  : . . . .  : : :  .. : : :  . . . .  : �'%:m �lg� r�b��ltat\;;c��'::g�� gang: 'S: '0:' pooi';::::.: : :  �g:l� COU:&I��:'couSp)�niable coupling. Car couplIng. �g�i; o ��::e�:lb� ��siio1Jand . . . . . . . .  , . . . . . . . . . . . . . .  545,229 Cream elevator, '1\ T. Sabroe. . . . . . . . . . . . . . . .  . .  . .  545,177 Potato digger, J. W. Woods . . . . . . . . . . . . .  . 545,145 
g�lt�!:�g�: E' �a�g�Js�el1 .:::: . .  ':::::.:': ': ' ": .. � g:i:rJl PO�I;�.b�.rM::��gtall O.f � I�.�. ��.nne� .�� Obt�i.�: M5,241 Current machines, means for IndlCatmg cOmct.. Power transIDIttinjiZ" mechulllsm, M. La �"'ountaln, 

g���:. J: lfhlil}sboor�etswo alt�r��.t.l�.� .�� . .  ���: .... Mb.2B2 Pre��: ' 'Se'e Cb'ee;e' p·ress.' · · . . . . . . . . . . . . . . . . . . . . . . . . . .  545,1135 

2��:�� flset:(it·u��f�g:��a�mn . . . . . . . . . . . . . . . . . .  545,371 ��:����: �:�gi�:: !eg:·�rS�rckbaver::::::: :.: : :  Zl�:raA Cycle mud guard. W. I I .  Snow. . . .  . . . . . . . . . . . . . .  545.212 Protector. See /)ress protector. Dental matrtx. J. M. Strout . . . . . . . . . . . . . . . . . . . . . . . . . . 545.389 Pulley blocks. automatIc brake for, E. Y. Moore .. 545.088 DIgger. See Potato digger. Pulley, sasb, E. N. Gilfillan . . . . . . . . . . . . . . . . . . . . . . . . . .  545.425 Dissolver. R. F. Wllalen . . . . . .  . . . . . . . . . . . . . . .  . . 54" .259 Pump. J .  B. Rodger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 545.379 DlvIdmg lllstrument, A. Vetorskey . . . . . . . . . . . . . . . . 545.396 Pump, L. WIlson, Jr . . . . . . . .  . .  . . . . . . . . . . . . 545,399 Doweling machIne, C. Loetscber . . . . . . . . . . . . . . .  545.298 Pump governor and tank filler, hydrostatic, N. C. Drawmg and cardmg machmes. gUlde for, J. H. Locke . . .  . .  . . . . . . . . .  . . . .  . .  . . . . . . . .  54.5.082 
Dre�����i��tor: A: 'S: Waltz·feider·.·.·.·.·.·.·:.·.·.·.·.·.·.·.·.·. : �:� ����t�:f:�����n�O�he;a��i�8�A?M�&��:·.·.·.·.·.·.·.·. : · �g:� Dner. See MectlanlCal drIer. Railway, condUit electrIC. C. H. Johnson . . . . . . . . . .  545.204 

B����ta�a;�'::�t� 0: Cummer: : :  . . . . . . . .  · : : :  : :.:: ��:m ��ll��;'s".!T��b'���r�: ��'lJ�Kissack : : : : " . . .  : :  �g:l� Dri l l .  See Hand dnl J .  Rock drIll. Seed drIll. Railway. underground electrIC, Graham & Allen . 545,(110 Drinks. etc .• contmuous-actme- apparatus for Railway, underground electriC. E. E. Moore . . 545,208 pr oductIOn of sparklIng. O. Ubhc-h . . . . . . . . . . . . .. 54.5.394 Railways, automatIC SWItch for electriC or cable, 
B��r ��I�J;'t';;,.·. �';t�:r;�{.c: . iI: c: · Mais';ess . . . .. .. .. '.: �:�J Ralr!�;�:n t�OR��lg�niroHer· 'for' electric; 'dray' & 545,230 
Dye, azo orange, Berntbsen & Juhus . . . . . .  . .  545,&33 Doescher . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  54 .. ').358 Dye. black, R. Bolm . . . . . . . . . . . . . . . . 545.336. 545.337 RefrIgerator. H. W. Sch loss . . . . . . . . . . . . . . . . . . . . . . . .  545,098 Dyeing pile fabrICS. F. Bamford . . . . .  545,420 Register. �ee Fare regtster. 
Ele���c&m�itg:.sj;.n�.a��. f�.r. �Y�Ch�?��Z\Dg, 

'l����� 545.111 ����6�to�·ngSJ:v1��b.rr:18g���· . . . . . . . . . . . . . . . . . . . . 545,422 ElectrICal dIstrIbutIOn system, '1'. A. Edison . . . . . .  &15,405 Rock drill . 1. Eo Storey . . . . . . . . . . . . . . . . . . . .  . . . . .  5(5.109 Electromagnetic tOOl, C. F Carpenter. . .  . . ,  . .  . .  545,14.9 Rutary emnne, C. A. li'lsher . . . . . . . . . . .  545,062. 545,063 �llevato)'. See Cream elevator. Water elevator. RoutmgJ macbine, Schraubstadter, Jr., & Scblll-
�l��:�g�·,�d,��;��t? MaIm'. :::::. :: . . . . ::::::. ::: . : g:N�� Saf��1r: 'j: (;oii;ui-ii:::::::::: '::::::::::::::::.545,153: �:� Engme. See Rotary eugme, Safe. P. F. Kin� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  545,163 lIJngi oe indtcator reduclllg gear, steam, J. Safe deposit lock, H. Horne . . . . . . . . . . . . . . . . . . . .  5i5,1L1 
Eng%�'f��r1C1itoj., atitomat;d'. F. �·Iscber:. ::.: . : g:H� ��:g �':,��"e���'. 'b.i:- :1'orrey. :  . : :  : . : : : :  : : : : : : : : :  . . . .  g:Nl1 Envelope macbine. H. D. & D. W. SwIft . . . 545,317 Saucepau, R. B. Vanderburl/ . . . . . . . . . . . . . . . . . . . . . .  545,133 Etbers and makIng tlame, protocatechulC aldehy" SawmI l l  carriages, offsettmg deVIce fort J. demeta alkyl, A. SchmIdt . . . . . . . . . . . . . . . . . . .. . . 545.099 McAll tster . . . . . . . . . .  . . . . . . . . . . . . . . . . . . 545,303 Evaporator. D . . J Grondin . . .  . . . . . . . . . . . . . . . . . . .  545,(111 Saw sbarpenml! machine, R. Fleck . . . . . . . . . . . . . . .  . again. li'abrlC. See Cheml le fabriC. Scarf fastener, G. A. Heckmann . . . . . . . . .. . . . . . . . .  . Fare register. S. C. Houghton . . . . . . . . . . . . . . . . . . . . .. 515.291 Screen. G. W. Cross . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . (6612) E. B. C. says : 1. Who is the �������I:;b�t�r?i>�p.Gs���..":tn.�t :::::::::"::. : : g:�:� ����: �o�g�rn��1,.�U.v�!tte�I������::::::::::::::. �:400 autbor of tbe very best dictionary of bieroglyphics ? A. �' t R R S 545 107 S I T R Wh I bt 545 260 IIeinrich Brugsch, Worterbuch and Supplement. 3148 F��g�.P��re. i. W. &��hean;.,;: : : · : : : . : : : ·. : : : : : : : : : : : :  545:194 s�!li,:':�oni�,Vanc��L.ri>� viJiquei: : : : : : : : : : : : : : : . : 545:391> 

pages, pllblisbcd by the J. C. Hinrich�sche Bnchband- �����r:VI��e�a�·f���ue��r . . . . . . . . . . . . . . . . . . . . . . . . .  545,255 ����nd��; f,:h����· [. A. Tlmmls . . . . . . . . . . . . . . . . . . . .  545 ,390 IlIng, LeIpZIg. at 820 marks. 2. Where can I get a 16 �'Iber treating macbmes, deVICe for feedmg IIber Seed drIl l .  J .  & A. M. Campbell . . . . . . . . . . . . . . . . . . . . . . 545.050 
candle power 110  volt electric bulb lamp with a retlector Fllt��·. JBr�C�����lwleder1ioidt:::::::::. :: : : :::: g:g:�i �����.t't�)��·Jai�e�&DC'�:'tfe��:·::::::::.: ·.::·:. :: ::::.: �g:�M Inside of bnlb ' A Address the Edison Lamp Works I FIlter. A. DaVIs . . .  . . . .  . . . .  . . . . . . . . . . . . . . . . . . . .  . .  . . 545.122 Setttnlo< macbme. W. J. Aber . . . . . . . . . . . . . . . . . . . . . . .  545.04. 
Harrison. N. J. 
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Shavmg cabmet, A. W. Rrennan . . . . . . . . . . . . . . . . . . . .  M5,265 Shear�. :See 1'mner's shears. ShIp, war, G. W. Van Hoose . . . . . . . . . . . . . . . . . . . . . . . . 545.321 ShiPS, apparatus !or trlmmlng, E. Redmond . . . . . .  545,\1.l5 Sbirt, F. L. Wyeth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -. .  545.261 
���ti::: �:e ��b��g?,�e wIndow; E:'j: 'McCormick �:� SIfter. a.b. J .  G. P. Putnam . . . . . . . . . . . . . . . . . . . . . . . .  545.094 

�!:�afIt�:�e���e::f::t�c���e�'iieiie·. ·.·.·. ·.·.·.·.· . .. .. .. : : ��:� Slack adjuster. J. E. Lougbndge . . . . . . . . . . . . . . . . . . .  545.08{ �ocket for cbeckmg posts. '1\ M. Jenkln8 . . . . . . . . . .  54.5.231 Soda water fountam. R. M. Green. . . . . . . . .  . .  54.5,284 Sole levehng or other ruacilmes. vartable motion mecbaDism for. Judd & Coy . . .  . . . . . .  . .  . . . . . 545,407 Soles, cutter for tnmmmg the edJles of boot, M. T. Denne . . . . . . . . .  . . . . . . . . . . . . . . . . .  . . . .  515.223 SpIce holder, grmder. Dall puller, and I!as wrencb, McKIttrIck & Wllkson . .  . . . . . . . . . . . . .  . .  . . . . . . .  545.090 spmdle tor bead stocks. drawm�-In ... E. Rlvett. . . .  545.312 S-prlllgs, sectional band for. SJoan. Jr., & Shea . . . . . 545,187 SpnnkJer. See Lawn sprmkler. Stancblon. cbaln, Jensen & Larsen . . . . . . . . . . . . . . . . 545.203 Starcb. manufacture of. A. Moffatt . . . . . . . . . . . . . . . . . 545.128 Starcbmg mach me, G. Etehuoltz . . . . . . . . . . . . . . . . . . .  545.274. Starcillng machine. L Reynolds . . . . . . . . . . . . . . . . . . . .  545,134 Steam bOIler, '1\ Henderson . . . . . . . . . . . . . . . . . . . . . . . . . . 545,075 Steam bOIler, J. R, Muller-Landsmann. . .  . . . . . . .  5l5,370 StenCIls. prepared sheet for. C. T. & E. Pomeroy .. 545,093 StereoptICon panorama macbme. C. A. Cbase . . . . .  545,428 
�����:z:�:�na?t:"��'\:'e�C�:.�a�u.s ���: .�:. ���.� : : : :  g:Wf Stone SRwmg machlnes. hanger for, J. B. Holmes 545.(117 SurgICal apphcator. D. H. Sleem . . . . . . . . . . . . . . . . . . .  545,102 
�;i�g:,iW:k�;'IE: . ����nb�t�a.� . .  :: . . . .  : .:::: .: .. : :  �U� Tappmg casks. etc., H. W. RICe . . . . . . . . . . . . . . . . . 545.377 'l'arget. electrIC, M. '1\ Weston . .  . . . . . . . . . .  . . .  �5,327 Teetb .  mountIng for artIfiCial. Co �'. F. Scbroder. 545.211 '1'elephone, G. F. Sbaver. . .  . . . .  . . . .  . 545.416 'l'elephone and return call system, '1'. R. Bnmner. M5,4� 'l'elepbooe bolder and cut-out. A. F. Boardman . . .  54:5,191 f}lelephone receiver support and switch. combln" ed. G. F. Shaver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  545,416 
�����g�:i�:;�I�1Ir J�.'�.��� . . . . . .  : : :  . . .  : : . : :  . . : ��:\rs Thill support, antirattIer, and coup11D1l, combm .. 
'l'hr��b1�,i �Ia������, 'statui' for band cutters ' o'n: 5
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W. S. Dowmng . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  545,060 Tlmber, preservlllg, CurtiS & Isaacs . . . . . . . . . . . . . . .  545,222 'rmuer's shears, J. Ohler . . . . . . . . . . . . . . . . . . . . . . . . . . . .  545,131 '1'lre. bICycle. F. Wblte. . . . . . .  . . . . . . . . . . . . . . . . . .  545.114 l'ue for vell 1cle wheels. elastic, P. Fitzgerald . . . .  M5,280 Tire. veloClpede. I. Best . . . .  . . . . .  . . . . . . . . .  . .  545.148 Tires. mflatable puncture plug for pneumatIC, R. Jobn.on . .  . .. . . ..  . . ... ... . . ... .... 54.5.2:12 

Tir��r f����S�o�fp���mBfti�r��u�.f��;�����I.�I.��. 5J5,118 Tongs. pIpe. J. E. Nelson . . . . . . . . . . . . . . . . . . . . . .  545.304 'rougue support, '1'. l. Hyde, Jr . . . . . . . . . .  . . . . . . . . . .  545.364 Toy pIstol, Carty & Downes . . .  . . . . . . . . . . . . . . . . . . 545.345 Transom rod holder. H. Leppert . . . . . . . . . . . . . . . . . . .  545.080 Trap. See PIpe trap. Tree. See Plow doubletree. 'l'rICycle. F. E. Soutbard . .  .. ... . . ... . . . . . .......... 545 105 '1'rolley. J. L. Hanson . . . . . . .  . . . . . . . . . . . . . . 545.073 1'rolley guard and �Ulde, e lec-trlC, J. R. Trisler . . . .  5-15.393 '1'rolley Ime clamp. W. J. Belcher . . . .  . . . . . . . .  545,187 11rolley hnes. Insulated support for, F. X. CICott et 81. . .  . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  540.1il TrUCk, car. A. K. Mansfield . . . . . . . . . . . . . . . . . . . . . . . .  545,409 ']'ruck. band, E. Lipska . . .  . . . . . . . . . . . . . . . . . . . . . . .  545.239 TrUCk, transportmg, H. J. Case . . . . . . . . . . . . . . . . . . . . . 545,195 'l'ub See Bath tub. Tube formmg machllle. H. E. Clark . . . . . . . . . . .  545,053 Tubes. apparatus for drawmg rIbbed, Friedrich & Scbulte . . . . . .  . .  . . .  . . . . . . .  . 545.067 Tubular bOIler. E. Petelsen . . . . . . . . . . . . . . . .  _ . . . 545.376 'l'ug book, harne. J. C. Mabaffey . .  . . .  . . . . .  . 545,299 Turbmes, means for connterbalancmg end pres-sure In steam. E. A. Le Sueur . . . . . . . . . . . . . . . . .  54.j,23 8 Tvpewnting- macbme. A. B. Dick . . . . . . . . . . . .  545.400 'l'ypewntlng mach me, E. S. Shimer . . . . .  . .  545,316 'l'ypewrltl l1g macil lne adjustment, W. H. More . . . 545,169 1.1ypewrltlng machine copymg attachment, C. H. KeIth . . .  . . .  . .  . . . . . . . . . . . . . . . . . . . . . . 545,233 Umversal jOltlt. G. P. };""eoner. . . . . . . . . . . . . . . . . . . .  545.353 Valve for compressors. C. DICkel man . .  . .  . . . . .  5'5,123 Valve for engines, reversIng, A. Prolhac, Fils . . . 545.132 Valve for steam eng-mes, exhaust, J. W. Sarc:ent . 545,414-V alH�'i>:��?t ��.� �.r �.i.l .��t�.� �����.�s: ��.vers.l��: 545,3ffi Valve, motor. A. '1'. �1tller . .  . . . . . . . . . . . . . . . . .  545.368 Valve, port regulattng. fl" Lester . . . . . . . . . . . . . . . . 545.081 

�:l,��le:'1.c�.a����inpl.�,. ::'. �.I��t. :: . . . .  :::::: ' .. g:g:� Veblcle curtam. J. 1.1. Cottom . . . . . .  .. . .  545.055 Vendmg machme, automatic, G. H. BOwie. . . . . . .  545.338 VIses. clampm" jaw tor pIpe. J. E. Wakefield . . . .. 515,324 V ulcalllzmg flask, W. P. Brown. . . . . . . . . . . . . . . . . .  . 545,341 Wagon, dumpmg, Bootb & Sturgis. . . . . .  . .  . ..... 545,264-Wasber. See Gas washer. Wa.bmg macbme. Ie F. RICe . . . . . . . . . . . . . . . . . . . . . . . 515.311 Washing macbme. R. A. York . .  . . . . . . . . . . .  545.262 Watcb movement box. Fllcb & Marsb . . . . . . . . . . . .  545.2".5 Water elevator. G. C. HOr8t . . . . . . . . . . . . . . . . . . . . . . . . 545.200 Water b eater. A. D. Gordon . . . . . . .  . . . .  . . . . . . . 545,199 Water meter. rotary. 1. SmIth . . .  . .  . . . . . . . . . . . .  545,254 
����I �����.M�[e�'k °fl'lSld�: .�: .�a���� . . . . . .. .  �ii',?Ji Wmdmill. W. Bates . . .  . . . . . . . . . . . . . . . . . . . .  515,045 Wue COIling macbme. L. Wildermuth . . . . . . . . . . . 545,l44-Wood decoratmg roach me, S. L. DaVIS . . . . . . 545,059 Wood or wood pulp. process of and apparatus for 
wo�r��f.s'l�rg:.s3.\,?k����O�� ::::::::::::::::: : :  �:��g Wood stam, D. B. TIJ lev. . . . . .  . . . . . . . . . . . . . . . . . . . 545,1S2 WrappIng macbme. G. R. Ward . . . . . . . . . . . . . . . . . . . . 545.397 Wrench. See PIpe wrench. 

D ESI GNS. 
Badge. W. C. Bower . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24.630 Bat. J. Boller . . . .  .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24.641 Box strap bolt, J H. Buker . . . . . . . . . . . . . . . . . . . . . . . . .  , 21.638 Button or badge. J. B. Evans . . . . . . . . . . . . . . . . . . . . . . . 24,62\1 

f;!�g��: �: �������;�'::::::::::::::: . .  :. :::::::::: '. : �a:� Carpet. n. Boran . . . . . . . . . .  . . . . . . . . .  . . .  . . . . .  . . . . 34.441 Carpet. A. M. Rose . . . . . . . . . . . . . . . . . . . . . . . . . . . 24,050 to 24.654 Carpet. E. G. Sauer . . . .  . . . . . . . . . . .  . . . . . .  . .  . .  24,646 
b�;€�r·�llril:�'v�f:�'d .�:.�: .����:� .... :: ...... ::: .. :��:���: �l:� Grate bar, C. Obst. . .  . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . 21,640 J.Jace pattern, H. O. Sbarpe . . . . . . . . . . . . . . . . . . . . . .. . . 24,645 Pappr fastener, S. H. Crocker . . . . . . . . . . . . . . . . . . . . . . . .  24,633 Radiator, C. F. Walther . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24.644 Razor Wiper, W. H. BndlZman . . . . . . . . . . . . . . . . . . . . . . .  24,635 

��g���'J�.r����I\;':;.�: ���.S.I�� .. . ::::::::::::::::: '.: :  �:�� 
��rveWci.P,n�\��)-i. 'iiendr',Ck : : : : : : : : :  : : :: :  ::::::: . .  : �,� Water closet cover, E. H. Israel . . . . . . . . . . . . . . . . . . . .. 24.,642 

TRAD I� M A RKS. 
Beer, lager, Rochester BreWing ('ompany . . , 26,900 Boot or sboe counters. Russell Counter Company .. 28,9 86 Butcbers' knives 2.Dd anuloeous tOOls, Landers, Frary & Clark . . . . . .. . . .  . . .  . .  . . . . . . . . . . . . . .  27.004 Canned salmon. M. J. Kinney . . . . . . . . . . . . . . . . . . . . . . . .  27.010 Cigars, A. Peterson . .  . . . . .  . . . . .  . . . . . .  . . . . . . .  26,997 Cotton and Jute dress goods, sheetings. shutmgs, and slmUur goods. J .'HlI'Sch & Sons . . . . . . . . 26,� Currycombs New York Stamping Company . . . . . .  27.002 Flour, wheat, Wilham Llstman MIllmg Company . .  27.009 Grease. axle. Omaha LubrICator Company . . . . . . . . .  27.014 Herb teas, oils, and Imiments. C. F. Cadwallader . .  26.993 Lamps or Ilanterns, bICycle, Place & Teay Manu· facturlDll Company . . . . . . . . . . . . . . . . . . . . . . . . . .  27,003 Matches. Continental Matcb Company . . . . . .  26.999. 27.000 MedICal compound for tbe treatment of fevels, neUralgIa. and rheumatism, Bush & ( 'ompany .. 26.990 MIlk, condensed. Mobawk Condensed MIlk Com-pany . . . . . . . . . .  . . . . . . . . . . .  . .  . 27.011 Mineral water and other named beverages, G. E. Smltb . . . . . . .  . .  . " .. . .  . . . . .  . .  . .. 26.995 Mineral water. natural . Iii. V 011 Eckardstein . . . . . . . .  26.9CJ4 Paper, tOIlet, Echpse Paper Manufacturmg Com-pany. . . . . . . .  . . . . . .  . . . . . . . .  . . . . .  27.001 Remedv for heart ialJure and pneumoma, A. Elhott . . .  . .  . . . . . . . . .  . .  . . . . .  . . . . . . . . . . 26 002 Remedy for rbeumatIsm. L. Fllkms . . . . . . . . . . . . . . .  26,991 Sausages. Scbonlund Brothers . . . . . . . . . .  . . . . .  27.013 SIlk warp dress goods, FIrm of R. H. Fraencke1. . . .  26.989 SIrup. maple. Scudder. Conn & Brown. . . . . . . . . . 27,012 Soap and wasblng- compounds, F. Meyer . . . . . . . . . . 27.008 

���s���JI:t�n��':,�bm & ·Smlies: ·. : : : : : : · : : ·  : .27.005: �:� 'robacco, plug. L. H. Neudecker . . . . . . . . . ,. 26,998 Walsl and bose supporters, G. W. Hoyt & Com-pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26 987 
A pl'i Jl t P d  C O P "  o t  the speCIflcatIOn and draWIng' of any patent in tbe foregOing hst, or any patent in print Issued SInce 1863, WIll be furmsbed from thiS office for 

25 cents. In orderIng please state the name and number I)f the patent deSIred, and remIt to !\Junn & Co., 361 B�?!�I'il�ri' ��\�:Yr�:�'t � may now be obtained oy the Ill· ventors for any of tbe InventIOns named In tbe fore .. gOlllg hst, prOVIded tbey are Simple, at a cost of $40 each . [f complicated tbe C08t wlll be a httle more. For full Instructions address Munn &. Co., OOl Broadway. New 
r ork. Otber fOrell(1l patents may also be obtawed. 
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�i'l v e rti$ em ent$ . 
O l{ I l I 1'i A R Y  lL \ 'I' I<:� .  

J n � j t i f'  P H :':f ' ,  f' n e i l i l J OOI t! I' t i o l l .. ..  7 ;')  cent.1iI n l i n �  
B H {' I� I ' l I !! f ' ,  f' lH' 1l i l l � " n i n ll .. .. .. ..  $0 ) . 0 0  a l i ll e  
c::1r FO'f some classes oj Advertisements, Special and 

Higher 'rates are required. 
The above are charg-es per agate l ine-about eillh t WOl'Js per l ine. This noti ce sbows the widtb of the line. !lnd is set in a�!ate typ'c:!. �ng-ravings may head adver­tisements at t.he same rate per i-l/Zute line. by measure .. menL, as the lett.er press. Advel'tisements must be received at PubliC'at i on Office as earlv as rrhursday morning to appear in llw foi i Owlng week's issue. 

W��P��}�g�ie������S 
Foot ana Hana Power llIacninerg 

SEND FOR CATALOG UES­A-\Vood-working Machinery. 
B-Lathes, etc. 

SENECA FALLS MFG. COMPANY, 
tiW,; II' ater  St. ,  Scneca Falls, N .  Y. 

BALL BEARING AXLES AND RUB-ber rl'ires.-r\ paper read before the Carriage Bu i l de rs' Nat iona l Convent ion ,  Ph i lade lphia. October. 1894. show­ing the advantalle to be der i �ed from the use of' ball bearings and pneumatic tires in road veh icl ps. Con­tamed - i n  S C I E I',T T IFIC A M ERICAN SCPPLI£M ENT. :No. 
99�. Price 10 cents. 'ro be had at this office and from all newsdealers. 

Age n cy 
We have office, warehouse, force of travelers, 

and knowledge of how a specialty should be han­

dled. Are now, and have been for several years, 
agents in U. S. for a large foreign hou se. We want 

a n other high class special ty. either foreign or do­

mestic, to work with our present agency. Highest 

references. Correspondence solicited. Box 182, 

New Y ork Post Office. 

LITTLE OIANT SCREW PLATES 
Wire sizes for Jewel. ers, Dentists, Tool Ma­kers, and Amateurs use. Machinists' sets with rI'aper, Plug, and Bottomin� taps for pipe and bICycle work. Also black­

__ ,mLlt]lS and carriage makers use. � Send Jor fully illustrated catalogue. 

WELLS BROS. & CO., P. O. Box B, Greenfield, Mass. 

The Scientific American 
Reference Book. 

A most useful little bound book of  150 pages, com­
priSing, probab ly, the most extensive variety of stand­
ard, practical, condensed information ever furnisbed 
to tbe pubJic for s') small a price, only 25 cents. 

Among its contents are : The Last Census of the I United States (1890) , by States, Territories, and Coun­
ties ; Tabie of Cities having over B,(M)() inhabitants ; 
Map of the United States-miniature outline ; The 
Patent Laws full text) ; The Trade Mark Law (full 
text) ; 'I'he Copyrig!.t Law (full text) : Tb e Principal 
Mechanical Movements-illustrated by 150 small dia­
grams-of value to inventors and designers of mechan­
ism ; �ledalHon Portraits of Distinguished American 
Inventors ; Valuable rrables relating to Steam, Elec­
tricity� Heat, Metals, Weights, and Measures. 

iT Sent by mail to any address on receipt of price, 25 cents. 
MUNN « CO. , Publishers, 

361 Broadway , New York. 
D u ra b l e-Eas i l y  A p p l i e d .  'l'bis roofing i s  manufactured from natural Trinidad aspbalt materials, and win not dry up and become brittle under ex­(Josure to the weath�r as coal­tar roofings do. � Send jor 

free sample of roof 12 years old, 
'With circular and price list to 

W .o\ R R E C'  C H EM I C A l, 
& iU l q;. (; 0 . .  

S .') F il l i on �treet,  . 
N e w  V o r l  •• U. S. A .  

T HE SANDBLAST PROCESS.-BY J. J. 
Holt zapffel. A fu l l description of thi8 interest ing pro­cess and of the apparatus employed ; with a di�cu�sion of its capabilities and present and future applications. 

AMERICAN PATENTS. - AN INTER- �6�t� �ll��'i:���>;t J;;::ni'im� i1>r����������. A¥o"�; esting and va luabl e  U
.
tb le shn;.vinJ.! t.he numb�r of pl�t �nts I had at this office and from all newsdealers. gran ted for the various ::lu bJects upon WhICh petit IOns have heen flied from the beginning down to December . 0 EAF N ESS �\'El,��NT.c��:aino��� �;f�e� fJF��nt!:

ME
��

C
te� h �d ; ;:t � '--this office and from al l newsdealers. .; and H EAD N O I S E S  re l i eved by u s i n g  

HAVE YOU SEEN � Wilso n 's Com m o n  Sense Ear Dru ms . 
s. New scientific invention, entirely different 

The New G reen R ive r  A I :b��n:f[��ti�� J���e�llf�tte:nae;���� �:Jl�!lts��lf�:� 
O ' 1 1 '  M h ·  0 given no relief. 3afe, comfortable, ana invisible ; no rI mg ac me . wirWW.nr� a\�:��f'eDtlu���it"rtfo:�tF���etco , Everytbing done--drill�ng and r�ver�- Louisville Trust Co. Building, LOUlsVilleNKy., 

}��;wd:�nf�ep�i��d WIthout �I15�OU � £�lenUon t his pnpet·. and 1122 Broadway, ew York 
iT Send tor Catalo(fUe. 

W I L E Y  & RUSSELL IU F G. C O .  
GI' e e ll fi e l d ,  llI ass.,  U. S. A. 

THE SH I PMAN ENGINE MFG. CO.  
E N G I N E E R S .  R och ester,  N .  Y .  MACH I N ISTS. 

May Have Something of Interest to You. 
Shipman Oil Burning Stationary and Marine Engines, Automatic Pumping Outfits, Engines, Boilers, Marsh Steam Pumps, Crude Oil Burners, Clifford Smoke Con-
���::s\v���iIie:�:�� �i�J��1tgrbriIY;��al?i:!���ad Scroll Saws. :lIAL 'I 'A ]' H O S P H O R  T I N-T i l E  
J · U O "; P H O R  B R O N Z E  A LI,OY .  

liT Printed. matter o n  above jor the asking. � M A N U F" A C T U R E.  TO O R C £. R  
P E C I A LT I ES & N O V E LT I E S - PATENTED 

ARTICLES -SMALL OR r i N E.  M AC H I N ERY. 
t,.D fI."- c;.llt OTTO KONICiSLOW � fg"1���49 MICHIGAN Sr. CL£V£LAIV . 0, 

NOW READY I 
Seventeenth Edition of 

Experimental Science 

ltE V I ��; D  A .'i D  ENLARGED. 
l ''! O  IJages a n d  1 1  U � lIpe l'b C u ts ndded. 

Just the thing for a holi day present for any man, woman Sl.tudeut, teacher, or any ')ll e interested in science. In tbe new matter contained in the last edition will be found the Scientific Use of the Phonograph. tbe curious o ptical i llusion knowl.l as tbe An9rthoscope, together ,,, i th other new and mterestlllg Optical Il lusions, the 
1:rflil�dJe�[gA���g�1�,tC�JrtW�s�.b�671��· �6r;lfsx¥�r�h�t�� graphy .  inCl Uding Hand Cameras. Ca.ne Cameras, etc.: Svstems of Electrical D i stribution, Electri cal Ore Find� er, FJleetl'ical Hocker, Electrie Chimes, How to Color Lantern Sl ides, StlHly of the 8tars, and a great deal of other new matter w l l i C b  ,,,ill prove of interest to scien� titlc readers. 84.0 pages, 782 fine cuts, substantially and beautifully bound. Price in cloth, by mail � 4 .  Half morocco, $ 5 .  

"OTTO" 
CAS A N D  CASOLI N E  

E N C I N ES .  
� to 100 h. p. Can b e  used In cities or in country inde­pendent of gas works or gas machines. 

OVER 45,1X.lO SOLD. No Boilel", No H a n ger, 
No E n g i n eer. 

The Otto Gas E n g i n e  Wks . ,  incorp'd, Ph i ladel p h i a  

S c i ent if i c B� Cata l ogue 
RECENT),Y l'UBI,ISUEH .  

Our New Catalogue cont.aining over 100 pages, includ­ing works on more than fifty different subjects. WiJJ be mailed free to any address on application. 
lU U N N  & () O . ,  Publlshers SCIENTIFIC AMERICAN, 

3 6 1  Broadway, New Yorl •• 

\ 1l1l to 75 borse power. For Propelling Boats of all kinds. Cheapest Fuel, Absolut.e Safety, No Licensed Engineer, Simple ConstructIOn, Hllndreds in Successful Use. 
� TVrite jor illustrated. . catalogue. 

(; I . O H �;  G A ";  EN (; I N E  CO., Merion Avenue &, 49th Street, PHILADELPHIA, P A .  

ELECTRICITY AND PLANT GROW-i ng.-A paper by Prof. L. H. Bailey, of Corne�l Univer­sity. describing and giving the results f}f a serles .  of �x­per iments upon the effect of electrical 1 1 l uIDmatlOn upon the growth of plants. Con t.ained in SCIEN'.rIFIO 
A M E RICA N SUPPLEMENT, Nos. 9 9 0  and 991. Price 10 cents each. To be had at this office and from an news­dealers. 

ARGON, 

E M PI R E----
• B O I L E R  CLEAN E R  

W e  D o n ' t  Offel' G " ntll ities, but our Circular will give you the information tbat T��!,lut�:b!en J�iI ��l :;:� V��'j�':t�: 
proved, and beim{/ used by the Largest 
Railways ana li'actoriesin the East. 

Oll'll'ICE : 
K e m b l e  B l d g . ,  1 9  W h itehal l  St . ,  N . Y .  

NEW of the Atmosphere.-A very fu l l  abstract of a pa per by Lord Ray leigh and Prof. Wi l l iam Ramsay, read before the Royal Society. ReasoJ ls for suspecting a hitherto undiscovered constituent in t.he air. Proof of the J:Jres­ence of argon in the air by atmolysis. Separation of argon on a large scale. Density, spectrum and behavior o C argon .  Liquefaction and sol iditlcation of ar�c)n. Con­tained in S C l E�Tn'IC A MERICAN SUPPLEMENT, Nos. 
1 0 0 0 . 1 0 0 1  and 1 0 11 2 .  Price 10 cents each. '1'0 be had at, this office and from all newsdealers. 

VANDUZEN S�iATM PUMP 
T H E  BEST I N  TH E  WORLD. Pumps Any Kind of Liquid. 

in Order. never Clogs 

THE CO, W'"'�el !d  /or li i u <; rrar eli nrc1l1a1". 102 to 108 E. Seeond st. ,  Cinc.innati, 0: M U N N  & CO . . P u b l i shers. . . Offi ce  of the S C I E N T I F I C  A M E R I CA N , . H Y P N O T I S M  :Iiie'fl!k,�ab'::����::;'o�<:a.faE��: 361 BROA. D W A Y ,  fl E W  YORK. I ism lOe. Dr. AnderBon, S A 7, Masonic Temple. Chicago. 

EXPLOSIVES AND THEIR MODERN lJevelopment.-By Prof. V ivian B. l�cweB. Four lec­tures del ivered before the London Society of A rts, on the explosive mixtures and compounds of modern time8. Gunpowder and the recent improvements in its com­po:-;itlOn, �uncottor.. . nitrogl ycerine and n itroglycerine preparations. smokeless powder�. explosives for blasting purposes. Conta ined in 8ClEN'l' I FIC AM I<: RlCAN �U PPLE­
>JEST. Nos. 999, 1 00 0 ,  1 0 0 1 ,  1 002, 1 0 0 3  and 
1 0 0 4 .  Price 10 cents each or 60 cents for the serIes. 
'1'0 be had at thiS office and froID all newsdealers. 

ELECTRICITV 
Mechanics, Steam Engineeri:gg, Mechanical Drawing, Architecture. R. R, and Bridge J!;ngineering. Plumbing, H�ating, Mining, Enghsh Branches. Send for free circular, stating subject wish to study or yottr trade. 
Vorrespondence School of Indnstrlal 

Sciences. SCRANTON, P A. 

Department of 

N I C K E L AND 
ELECTR O - P LATI N G  

Apparatus and Material. 
THE Hanson & Van Winkle Co. 

N ewark. 1'i . •  1 .  
81 LIBERT Y ST., N .  Y.  
35 & 37 S. CAN A L  ST., CRTCAGO. 

V8u U S E  G R I N DSTO N E S ?  Science and Technology. 
[f so, we can supply you. All sizes 
m n ll l l r t' ( j  and U I I I I I O l l l l r t' c ! .  always kept in stock. R9member, we make a specialtyof selecting stones for all spe­Cial purposes. IUr Ask jor cataloaue. 
The C ), E V E ),A � H �TON E  e o .  

2d Floor. Wilshire, Cleveland, O. 
I D E A S 1��!���:J::'� J) Advt�e"����u��':.'frKns ���� Correspondence and sample orders solic�ted. 25 years in business. GurdulIl &. SOli ,  9S John �t., New York. 

1.1 
� 

Telephones 
��gr��1��lf�U.]�����y:;���!��trder. 
Suitable for exchanges or private plants. 
lOr Send for 1'eRtinvmials and Price,s. Some good territory left for reliable agents. M ASON TELEPHONE CO. , R ICHMOND. VA. 

B U Y  
T E L E P H O N E S 
Thn t  : & 1 " (- anod-n ot  · · cl! (·a p  I h i ll 2'�. " The differ­ence in cost is little. We guarantE.e our apparatus and 
b��r:���:n��! �;:�\��fi.�ma:;l���el���, �rlf���)�) ,��ts. 

WES'I'ERN TELEPHONE CONSTRUCTroN CO., 
4(() Monadnock Block, CHICAGO. 

Largest }'Ianufacturers of Telephones im. the United States 

I 
H ELLO, CENTRAL ! 

Do you use telepbones ? [f so. we can give you just wbat you want. Our specialty is Blake 
. ..... rl'rant;mitters. There is a '� best " in everything, and ours are tbe best. We supply complete .#. - . telephones or all or any of the parts to construct a telephone. Write for il1ustrated catalogue. 
•. PHCENIX IN'I'ERIOR TELEPHONE CO., 131 Liberty St., New York. 

PATENTED. 

� 5 1 78 �  
TELEP H O N E AR M R ESTS 

S o l d  in four weekH. A successful invention. Highly recom .. ::de'���:d broT:�jh:W-beO��mftni�� h�*�i1! 
'p'bone, order an Arm Rest ; solid brass, nickel plated. Only $ l . UO each : delivered on receipt of price, charges paid. 

The American Telel{h o n e  Arm Rest Co. 8 
21l�1� t E:&'i��IP{\rskN��"A�o. 

A RTESIAN W E LLS -BY PRO F. E. 
G. Smith. A paper on artesian we l l s  as a source 01 water suppl y. Essential �eol ogical con ditions of arte­s ian wel le .  Some chemica l features of artesian wel l  supp ly . Contained in SCJE�TI FIC A M EU I C A !'  Sup­
PLKM l:/:NT. No. 9 4 3 .  Price 10 cents. '1'0 be had at ·this office and from all newsdealers. 

gWELL DRILLS awarded Highest Medal at the 'Vorld's Fair. All latest improvements, Catalogue free. F. C. AUSTI N M FG. CO., CH ICAGO, ILL. 

COMPLETE S M A LL SIZE N EW 
M I LLI N G  MACH I N E .  

Ji""1l 1 1  eapncity of J �n1"lirer Mach ines Indispensable for students, inventors, 
��r;�s�l:t��� t�t;;8 a�d)�e����g a:f:ia�ri intricate milling. 

Made speciany jor small work. With or 
without

�:��
i
i ��t�!�OttePi!:!�1ft c�w:zt�

rshajt. 
iT Write for full partICulars. Giant UI C Il A lt U S  M J<' G .  () O . ,  Miller 2 1 8  J<' U l t 0 11 � t . ,  B rookl y n ,  N. Y .  

-A ND-
CUTT I N G-O FF MACH I N ES 

Both Hand and Power. Sizes 1 to 6 inches. Water, Gas, and Steam Fit­ters' �:eools, Hinged Pipe Vises, Pipe Cutters. Stocks and Dies 
unil'c·rsall-y acknowledged to be 
THE BEST. rlr"Sendjor catalog. 

A I'IIl SU'On2" IUf". (� o . ,  
Uridgepo.'t, C o n n .  

Instruction by means of laboratory and class-room practice in Drawing and Machine Design, Algebra, G�ometry, Physics, Chemistry, Electrical Construction, Steam, Strength of Materials, Mecbanism, Cftrpentry, Machine Work, Plumbing, Painting. Fal l '1lel'm nejlin�  8eJJtembel' 2 3 .  For application blanks and other information, address 
F. B. PRA'I'T, Secretary. 

PRATT INSTITUTE, Brooklyn, N. Y. 

pr ES'l'A IH,l�HEII 1"'4.5.  
The M ost Popu lar Scient ific Paper i n  the World  

Only $3.00 a Y e ar, Includ ing )'ostage. 
WeeldY--52 N ll Inbers a ·Y e nr. 

This ,",' ide ly cil'cl1 l uted and splendidly illustrated 
paper is published 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 l\lachinery, 
New Inventions. Novelties in MechaniCs., .Manufactures, 
Chemi�try, F-lectricity.TeleR"rapby, Photograpby, Archi­
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of Patents each week. 

'r erfl lM of Subscri)lti on .-One copy of the SCIEN­
TIFIC AMERICAN will be sent for one year-52 numbers­
postage prepaid, to any subscriber in the United States, 
Canada, or Mexico, on receipt of rr h l'ce ) ) o l l a l's  by 
the publishers ; six months, $1.50 ; three months, $1.00. 

C I II bM. -Special rates for several names, and to Post­
masters. Write for particulars. 

'l'he safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Address 
aU letters and make al1 orders, drafts, etc., payable to 

IU U fl N  & () O . ,  3 1H IIroacl w ay . l\" e w  Yo)"l •• --i®j.
--

Jtitlltitit �mtri(all Jttppltltteut 
Thi8 is a separate and distinct publication from THE 

SCIENTJ FIC AMEIUC A X ,  but is uniform therewith in 
size. every number containing sixteen large pages full 
of engravings, many of which are taken from foreign 
papers ane accompanied with translated descriptions. 
THE SCIENTIFIC AMERICAN SUPPLEl\IENT is published 
weekly, and includes a very wide range of contents. It 
preser..ts the most recent papers by eminent writers in 
al1 the principal departments of Science and the Useful 
Arts, embracing Biology, Geology, �1ineralogy, �atural 
History, Geography, ArchreoJogy, Astronomy, Chemis­
try, Electricity, Light, Heat, Mechanical Engineering, 
Steam and Railway Ene-ineering, Mining, Ship Buildlng, 
Marine Engineering, Photography ,  'fechnology, Manu­
facturing Industries, Sanitary Engineering', AR"riculture, 
Horticulture, Domestic ECunomy, Riography. Medicine. 
etc. A vast amount of fresh and valuable information 
obtainable in no other publication. 

The most important Engineering Works, Mecbanisms, 
and Manufactures at home and abroad are illustrated 
and described in the SUPPLEMENT. 

Price for the SUPPLEi\IENT. for the United States, 
Canada, and Mexico. $5.00 a year j or one copy of the 
SCIENTIFIC AMERICAN and one copy of the SUPPLE­
MENT. bot.h mailed for one year to one address for $7.00. 
Single copies, 10 cents. .A do ress and remit by postal 
order, eXPiess money order, or check, 

IU U N N  &; C O. , 3 6 1  IIroadway, N e w  York. 
--i®j

--

�1tilcli llg �(litiOlt. 
THE SCIENTIFIC AMERICAN BUILDING ED ITION is 

issued monthly. $2.50 a year. Single copies, 25 cents, 
Thirty. two large quarto pages, forming a large and 
splendid J\lagazine of Architecture. rich ly adorned with 
elegant plates and Jther fine engravings ; illustrating the 
most interesting exampl es ot' modern Architectural 
Construction and allIed subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private resi. 
dencef'. City and country, including tbose of very mod . 
erate cost as we]] as the more expensive. Drawings in 
perspective and in color are given, together with Floor 
P1ans. Descriptions, Locations, Estimated Cost, etc. 

The elegance and cheapness of this magnificent worli 
have won for it the IJar�est Circu lati on of all'S 
Architectural publication in the world. Sold by all 
newsdealers. $2.50 a year. Remit to 

M U N N  & CO.,  361 Broadway, New York. 
--i®j --

�I;port �tlitilllt 
the SCIENT lI!'IC AMERICAN, with which is incor­

porated U LA ..AMERICA CIENTIIHCA E INDUSTHIAL," 
or Spanish edition of the SCIEN TUHC AMERfCAN is pub­
lished monthly, and is uniform in size and typography 
with the SCI.E.:NTIF I C AMER ICAN. Every number con­
tains about 50 pages, profusely illustrated. It is the finest 
scientific, industrial export paper published. It circu­
lates throughout Cuba, the West Indies, Mexico, Cen­
tral and South America, Spain and Spanish possessions 
-wberever the Spanish language is spoken. THE S C i ­
ENTI F I C  AMERICAN EXPORT EDITION bas a large 
guaranteed circulation in all commercial places th-rough­
out the world. $3.00 a year, postpaid, to any part of the 

; world. Single copies, 25 cents. i rr Manufacturers and others who desire to secure 
foreign trade may have large and handscmely displayed 
announcements publisbed in this edition at a very 
moderate cost. Rates upon application. 

II iU U N N  & CO . . Publ ishers, 
361 Broadway, fl ew VOl·k. 

© 1895 SCIENTIFIC AMERICAN, INC.
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Osborn's l1.inerals,� 
",,-l1.ines, and l1.ining 

N E W  A N D  R E V I S E D  E O I T I O N . -J U ST R E A DY. 
A Practical :Manual of Minerals, Mines, and Mining ; 

comprising suggestion� as to the Localities and AssoM 
eiations of aU the Useful Minerals, full descriptions of 
the Most Eft'ective Met tlods for both the Qualitative 
:�g �:��:
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eluding Architecture and ('ou!"truction. My Prof. H. S .  
Osborn, I .. T .. . D., author of .. The Prospector's Field-Book 
and Guide." Illustrated by 171 engravings. Second 
"Edition Revised and En!arged. 8vo. 

Price $4.50, free of posta(Jc to any address in the U'01'W, or 
C. O. D. !,ree oj jreight to any adrZ.ress in trw United Staies. 

AnSTHAc:r OJj' CO.NTENTS.-Part I. Mining �1ineral­
ogy, and Economic Treatment and Hit,tory of the Use­
ful Minerals. Preliminarv Principles and Preparations. 
Economic 'rreatment. Gold, Silver, Copper, ;\" ickel, 
Iron, 'l'ln, Zinc, Lead. l\fangane�e. PlatinulU, Iridium, 
Mercury. Antimony. Bismuth, Chromium. Cobalt, Alu­
minium. Corundum and Emery, Pumice Stone, lntuso · 
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various suggesti ons, with descriptions of Associated 
Apparatus and Ma,chinery. ,yith an Appendix on Bor­
ing Artesian, Petroleum, Gas, and other deep wells. 

liT A circular showing full table of contents, with speci­
mens of the illustrations, sent free of postage to an'y one i,n 
any part oj the world 1.011,0 will jurn'ish his address. 

H E N R Y  CA R E Y  B A I R D  & C O .  
I�DUSTltIAL PUBLISH l<:RS. BOOKSELLl<:RS & IMPOH'l'ERS SIU  'Va lnu t  �t • •  l'll i l n d e l p h i n .  ]) a  • •  U .  � .  A .  
Now ready. Plate and India paper (Sbeet Demy) .  

The Cathedra l s  of Eng land  and  Wa l es .  
Library Edition ( l imited to 250 copies), containing 62 

Plates ( Views and Plans), with descriptive letterpress, 
republished from The B u i lder, revised and partly reM 
written. Unbound (in portfolio) , 31. 13s. 6d., American 
price, $29.40 j bound (wbole buckram), 41. 4s., American 
price, $33.00. " 'l'he drawings are certainly very beauti­
ful ."-The Times. ' " A very attractive publication."­
]\{oming Post. " A  noble volume."-PaU Mall G-a·zeUe. '" A most interesting and useful work."-Guard'ian. 
Address Publisher of The En·Hd.er, 46 Catherine Street, 

London, 'V. C., England. 

�'Mlji'�llnlnM 
GAS E N G I N E S  & V E N T I LAT I N G  F�N S  
rrhe best :Motor in the world for driving al l kinds of 
light machinery, noiseless, neat, compact ; invaluab le 
for blowing church organs, running printing presses, 
coffee mills, ventilating- fans, ice cream freezers, meat 
choppers, etc. In use t.he world over, and recommended 

J c ltu t i f ic �tutticau. 
HOW D I D  I T  G AIN THE NAME O F  -

" The Iright Running Densmore " ?  
Because, in actual operation , owing to the compound leverage , the fingers in striking 
the keys GRADUALLY , INSTEAD OF SUDDENLY , overcome the inertia of the typebars. 

. . . This principle is made exceedil1fj(ly clear by illustrations in our free pamphlet. . . . 
Adopted by the lJ. S. 'Var Department in 1893. Government contract renewed in b94. Supplied Oensmores to I 

the Governm€nt Land Offices throughout the U. S. in 1895. First Densmore purchased by the Carnegie Steel Co. 
In 1892 ; they now own 33. 

D E N S U O R E  T ¥ PE W R I T E R  C O . ,  3 1 6  Uroadway, New Y O l'k. 

F' � E . . B!' ��, l���!�� 
BRO O KL¥N FIRE B R I U K  W O R K � .  
�S Van Dyke !Street, BltOOKl.¥N, N. ¥.  

"---,,,-=:.:o· � ·M O'�IE'ytIlIfl;lfli5 E 
selling Beveridge's Automatic Cooker. Best cooking utensil. Food 
can't burn. No odor. SILves labor and 
fuel. Fits any kind of stove. A�nt8 
()��n!;!'t �i��dr 18730 (t:��e to��: 3 
----Write for terms. ---- � l\r.E.BEVEUIDHE. Baltlrnol"e, Md. 1lI1l111111UlIIUUlUlIIWUUlU 

MEASUREMENT OF POWER. -BY G. 
D. Hi�c()x. M . E .  A descri pt ion of severa l improved 
t orms of absorption and transmitt ing dynamometerfl 
for t he  measurement of t he  useful work of prime movers 
in m i l l s  a r1 d  facto rie�. \V i th 1i i 1 l u �tratiolls. (;ontamed 
i n  SnEKTH'IC A M f<;H.ICAK SUPPLKI'tI KS'!." No. 9 9 2 .  
Price 10 cents. '1'0 be had at this office and fr()Ill al l 
ne\v�dealers. 

I C E  M A C H I N E � .  (; ol' l i ",,,, 1� ll z i ne!'O. B .. p ,v e l·�'  
an cl n u t t l e l'�' : H a (' h i Jl f�l' Y . TilE VILTER 
MFGo Cu., 899 Clinton Street. Milwaukee, Wis. 

" D IETZ" TUBULAR DRIVING LAMP. 
I�ef:e���r��� r;��
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IT will not blow out. 
l� f���� i\��

e
!
r ;;;g��Jif!';'head 

li!<ht. 
1'1' throws all the light straight 

ahead from 200 to 300 feet. 
IT burns kerosene. 

II'ir Send jar Book. :E=l.. :e. I>ietz CO. 
"" Laight Street, New York. 

CALENDOLI'S T Y P E S E 'r T I N G  MA-

$26 , 50 .  A n  8 Light  1 6  C, P. 1 1 0  Volt Dynamo 
N of  a 1 0 ,"  bnt. a high grade, 
subsVtntial machine, which 
we guarantee to do all we 
claim for it. \Ve place this 
machine on the market at 
above Jaw price in order to 
introduce our Dynamos and 
Motors of larger sizes. 
ur Send jar circular No. 26. 
R O T H  BRO�. & CO . . 30 to 34 Market St , 

Ub iclllI:O, I l l . ,  U . �. A .  

E LE C T RICAL P H EN O M E NA I LLUS-
trated by Applied Hydraul ics.:-Mr. G. qallde's method 
of apply ing the movements o! wat er to l i l llstI.'ate a few 
of the first princic les of e lectnc:Jl phenomena III such a 
way as to enable the student to better understand and 
the tutor to explain them . \Vi th 14 i l lustrations. Con­
tained i n  SCIENTIFIC A M E RICA N SFP P J , E M ENT, . No. 
9 7 9. Price 10 cents. To be had at this office and from 
all newsdealers. 

A R M S  & L E e s  
W I T H  RUBBER HANDS & FEET.  

The Most Nat u ra l ,  Comfortab l e  and 
D u rable .  Over t 6 , 0 0 0  i n  use. 

New Patents and I m p o rtant I m p rove· 
m e n t .  U. S. G ov't Man ufact u rer .  

Illustrated book of 430 pages and for­
mula for measuring sent free. 

liar" See illustrated article in SCI. Al'II. 
oj .A uaust 30 189.';. 

A. A. M A R  K S ,  70 t B roadway, N E W  Y O R K  C I T Y .  

BRASS MUSICAL INSTRUMENTS.-
An interesting description of the method of manufac­
turing the various musical instruments used in brass 
bands. With 10 i l l u strationtl. ContHined in S('IENTn�lC 
A."IIER I CA :-J S U PPLEM ENT. No. 1 007' .  Price 10 cen ts . 
'fo be ha(i at th i s office and t"rom a l l  newsdeal ers. 
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FAR I ES T U B E  ClE'ANER 
1-,'-- - --� ". Il1o... .,,-/' 
� . �=-­
SELF-EXPAnDINGSCRAPERo NOTHING LJ�E IT. 

� NEVE R GETS STUCK; 
BUY THEM OF YOUR DEALER OR  OF US . •  F A R I E. S  M'F'G C O . ,  � 1 054 E. HERKIMER ST. , D E CAT U R, I L L .  

Star * Illaps 

B y  R i chard A .  Proctor,  F . R , A  S .  
* * 

A series of twelve elegantly pTlnted Maps f)f the 
Heavens, one for every month in the year. Specially 
prepared for use in North America. With descriptions 
accompanying eacb map, giving the names of the prm­
cipal stars and conste1 1ations, showing their relati.ve 
position'3 at given hours and days of tlle month. 

A most beautiful anrl convenient work, speCially 
adapted for the use of those who desire to acquire 
a general knowledge of the starry realms. 

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

Altogether tbis is one of the most popular, usefUl 
and valuable works of the kind ever published. 

One quarto volume, elegantly bound in cloth. Price $�.50�  postpaid. MUNN & C O . ,  P ublishers, 
361 lll'oad n'ay, :Se, ... · Y O l·It.: . 

E I> G-E T C> C> La S  
are oft.en nearly ruined b y  using a grind­
stone not adapted to the work. Our 
quarries produce a large variety of grits 
suitahle ior grinding any tool. 

;:r JIll!! 'I UC send y01r ou.r Cat,nlogHc, 
wln(h 'It'iI l  (lire 110U some informai'i()n ? 
GIL\ F T I I N  "" l' () N E  (j (IJI I'A N Y, No. 80 River Street, GRAFTON, OHIO. 
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eh i ne .-Descnptwn of a mach i n e  recen t l y  inven ted by 
Father Ca lendol i .  a Sic i l ian Domin i can. wh i c h  permits 
an experienced operator to COl l I pose ti fty thousand l et­
ters an hour. 'V i t.h 7 i l lu�trat ions. Contain ed in SCI!<;N"­
'l' I F W  A M E HICA N S U P P L E M E NT. No. 1 00:) .  Price 10 
cents. fro be had at this office and from a l l  newsdealers. 

� ---� ---��- � .- ----�-- l\1 AN U�FAC'I'URE OF B I C Y C LE S . -A 

E ngl' neers and F lo remen  Send 2c. 8tamp for 2 4  II very

.
cO!ll prehensi

.
ve arti cle giving the deta i l s. o f con �· 

. page pamphlet cqn- st.rllction of every part of these vehicle.';. 'V i l lI 15 en­tainmg .a list of questIOns asked by a board <;>f examln- graVIn/!R. Contauled in S C I E N T I F I C  A.J\IEHICAN SUPM ing engIneers. Stromberg PUb. Co., St. LOUIS, Mo. PLK\IEl\'T. No. 90S. Price 10 cents. To be had at this 

2 Horse Power Motor, or 
20 Light Dynamo, in payments 
of $5 per month. Other sizes. 
Hobart E l ectrIC Mfg. C o . ,  Middletown, O .  

THE MASK AND FALSE NOSE IN-
dustry.-Ful l  detai l s  of the method of manufa.cturing 
fal se noses and false faces in Paris. W ith 4 i l lustrations. 
Contained in SCIENTIFIC AMEHIC'AN SUPPI,EME.NT. No. 
t OOS. Price 10 cents. '110 be had at this Office and from al l  newsdealers. 

VA P O R  LAU N C H .  
l:Cngine and helm controlled 

from bow. Latest improved and 
only 12 to 1 motor now ready for 
the market. 18 to 40 ft . launches 
2, 3, 5 and 7 h.  p. No l icensed en­
gineer or pilot required. Speed 
and saJetu guaranteed. l{o dan­
gerous naphtha or gasol-ine "Used. 

IHari ne  Vapor Enu-ine (:0 •• Je l'sey (�ity ,  N .  J .  

N O V E L  T I E S .-Pe��:, ���
e
£�y �'i;d ��?i'fa�:n�:d 

Novelties. Correspondence with manufacturers and 
dealers solicited. -------------------------

A Valuable l�ook 

MESSRS. MUNN & Co., Solicitors 
of Patents. have had nearly fifty 
years' continuous experience. Any 
one may quickly ascertain, free, 
whetber an invention probably is 
patenta.ble by writing to Munn & Co. 
Communication:3 strictly confiden ... 
tial. A handbook of patents and 
how to obtain them sent tree. 

PATENTS 
taken throngh Munn & Co. receive special notice in the Scient(fic A·mer­
ican. This splendid weekly paper, e,egantly illustrated, has the largest CIrculation of any scientific work. $3 a year. SpeCimen copies free. 

Address ;\lUNN & CO., 
New York, 361 Broadway. 

The Ed ison Phonograph ic  News 
tells where and how you can procure, cheaply, a 

Phon ograph o r  a Ki netoscope,  
the great money earning wonders. Sample copy, tOe. 

The O h i o  Phonograph C o. , C i nc innat i ,  O .  

��� TY PE W H EE L S .  MODELS  &... EXPERIMENTAL WORKM SMAU MACHINERY NOVELTIES &. He. NE.W YORK STENCIL WORKS 100 N"SSAU S! N ,Y. 

Parso n ' s  H o ro l ogical  I n stitute . 

genool for ruatenrnaker� 
ENGRAVERS AN D J EW ELERS. 

iT Send jor Catalogue and Rejerences. 
PARSON ' S  H O ROLOG ICAL I N STITUTE , 

l' E() R J A ,  I L L .  

Battery o f  its 
Bound in Sheep, $6. Haif-Jlorocco, $fj .50 .  ad�0�:r}ts

e
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This splendid work contains a careful compilation of a • f 5  by mail. 
the most useful Receipts and Replies l'iven in the Notes lAS . l. PEARSO N ,  27 Thames Street, New York,  U. S. A. 
and Queries of correspondents as pubJished in the � d ..  ---------------------­
e J.I r i  l i c  A m l' l' i ea l l  dl1ri�Hrtbe past tlftr rears ; togetber I your spare t ime.  You can snccess-wItb many valuable and Important addltJ Ons. m prove fully study a t  your home, under our 

( h· e t· T W fd \'· f� 'l' h u ll ... a l l d selected Receipts are I direction, Freeband and Mechanical 
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volume of the kind ever placed before the public. INSTITUTE, Philadelphia, Pa. Box 1234. 
1.'he  work Illay be regarded as the product of the stud- ----. .. ---.-.... -
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concise form co�venient for ready use. Wanted in the U. S. Engineers or Manufacturers to 
to
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�!��f:�1t�fn:1���� : make and sell Patent ?-rinding Mi l l  on a new principle 

tries, will bere be found an�wered. I for grinding cement clmker. ores and other hard mate­
Instructions for working- many diff"erent processes in . rials. It is meeting with great success in England. 

the arts are �tven. Address W. V. U • •  Box 713, New York. 
rrbose who are engaged in any branch of industry 

SJ:LVERING SOLUTIONS AND SIL-
verinJ;{.-By F. L. O. 'Vadswortn .  A ful l ·  description of 
the Bra.sllOar process of s i lvering glass. 'Vith 5 i l lustra­
tiOllS. Con ta ined i n  8CIEXTH'IC AMERICAN SUP­
PLEMKNT. No. 1 00 6 . Price 10 cents. '110 be had at th is 
office a nd  from al l newsdealers. 

MODERN 

T H E  " RO U N D  BOX"  
TY PEWRITER R I B B O N S  

M .  & M .  CARB O N  PAPERS. 
Give perfect satisfaction when 

others fail. Used by nearly all United 
States Government Departments. 

Samples lTrec upon application. 
lU I T ol' A G  & V () I,(a:It, 

Manufacturers for the Trade, Cor. Park & lUI.  Aves., Fark Ridge, N. i. 
PHOTOGRAVURE METH-

ods.-By Horace WIlmer. An interesting description of 
the pro�ess of making photojlravure plates for il lustra­
tions. Contained in SCIENTI FIC A M E R I C A N  S U P P LE­
MENT. No. 1 007'. Price 10 cents. '1'0 be had at thIS 
office and from all newsdealers. 

DEAF N E S S  & HEAD NOISES CURED b m y  Invisible Tubular Ear Cushions. Whispers heard. 
Warranted to help more cases than all similar deviCd 

F. HISCOX onl�:ijk�nll�d�:�'� N�ry �8 t���f�:��lk�f ��l:o�;FREE 

VOL:\ EY W • .MASON & CO. 
f'RICTION PULLEYS, CLUTCHES, ana ELEV ATOnS 

l'It O V I D ENCE, It. I.  

probably wil l find in this book much that is of practical 
vaiue in their respective callings. Fam i 1y  Ice M ach i n e �g
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§\���,,? Those who are in search of independent business or 

employment, reiating to the home manufacture of sam­
ple articles, will find in it hundreds of most excellent 
sug-gestions. ;::ir Send for l>escripti1)e Circular. 

MUNN & CO., Publishers, 
SCIEN T I F I C  AiUERICAN OFFICE, 

361 Broadway, New York. 

B ElT I N G  of Var ious Sty les ,  ElEVAT O R S ,  C O N V E Y O R S ,  
C O A l. M I N I N G  ,m d  H A :,\  I) L I N G  lllA C H I N E R  Y. 

The J E F F R E Y M A N U FA CT U R I N C  CO" C O L U M B U S ,  00  
ur Send jar late Catalof)U<l "C." Branches: CHICAGo-NEW YORK. 

office and from a l l  newsdealers. 

W ostorn Univorsity of Ponn'a, 
t1:�It:ulSPq�:�h:l:�l:tlli���n 

R':!cl
lt.;"�l�i

j
�t.:'

�
�t'veen 

'J.1he College, '1�he Engineering School, (Civil, Mechan­
��lie���

ctrical, and Mining Engineering), The Medical 

For catalogue, address the Chancellor, 
W. J. HOLLAND, ALLEGHENY, PA. ---------------

A C E T Y L E N E. THE COMMERCIAL 
Synthesis of I l luminating Hydrocarbons.-A paper by 
Prof. V iv ian B .  Lewes, read before the London Societv 
of Arts. 'rhe production of acetylene t" l'om cal cic car­
bide ubtained by means of the electric furnnce. the 
l i ght�gi ving value ot" th i s  hydrocarbon. i t s  value as a 
8tepping stone to the syntheRis ot" o ther hydrocarbons. 
and its commerCial possib i l i t ies. Contained in SCIES"­
TIFIC A l\I E I U C A N  SUPPLEl\U:NT, No. 99S. Price 10 
cents. To be had at this office and from all  newsdealers. 

The Gorham Adjustable Bed 
F O R  I N V A LInS. .A Triumph oj Me-

g�a;.iljc::;l��:;{:: x
a
��B� g!� TI�;�I:

ariety 

lfe�f�!\�h
e��t

a�gs�g�It��Fless pa-
or fall .  Bed changed or aired 
without removing patient. 
Tested in practice and highly 
recommended by doctors and 
surgeons. Send for Onta-log. 
F. F. WHEBLER: Manuf'r, 
30 Beaver St., Albany, N. Y. 

�cf��LATHES�TOOLS 
Send 10 ets. Cor 224 page Book to 

J. M. WATROUS, Cincinnati, O. 

A rch itectural Books 
Useful, Beautiful and Cheap .  

Any person about t o  erect a uwelling house o r  sta­
ble. either in tile country or city, or any builder wishing 
to ('!xamine the latest and best plans for a church, 
school house, club house, or any other public building 
of high or low cost, should procure a complete set. of 
the ARCHITECTS' AND BO]LDEHS' JilDIT10N of the �CI­
KNTIFIC AMERICAN. 
The information these volumes contain renders the 

work almost indispG>.1\salJle to tlie architect and bui l il er, 
and persons about tv build for themselves Wil i tina I I l l' 
wortt suggestive and most useful .  'rhey cont.ain ilrww. 
ln�·s In perspective and in color, together with :i.i.um 
plans. costs, location of residence. etc. 

'rwo volumes are published am-::ually. Volumes ·1 to 
18, whicb include all the numbers of thi s  work from 
COILmencement to December, ISH4, may now be Gbtained 
at this office or from Rooksel lers and .Newsdealers. 
Price, stitched in paper. $2.00 per volume. 'I11Jese VOl­
umes contain all the plates, and all the other interesting 
matter pertaining to the work. 'l'bey are of great per­
manent value. ]j'orwarded to any address. 

lU U N N  &; C O . ,  P u b l ishc,''', 
361 Broad",ay, N ew York. 
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�bverfi$emenh;. 
O R D I N A R Y  It A 'I' E "; .  

I n s i d e  P a z e .  e a e h  i ll se l' t i o n  • • ., 5 c e n t s  a l i n e 
B a c h: P a � e .  e a c h  i n s e l' t i o n .  - - $ 1 . 0 0  a l i n e  

t=Ir For some classes oj Adve'rUsements, Special and 
Higher rates are 'required. 

rt'he abave are charges per agate line - about eight 
words per l ine. 'rhis notice shows the widtb of the line, 
and is set in agate type. Engravings may head acver­
t isemellts at the same rate per agate Hne. by measure­
ment, as the letter press Advertisements must be 
received at Publication Office as early as ,]1hursday 
morn ing to appear in the following week's issue. 

Everywhere 

I """"IIIII1111IH""\\\\\\\\\\� 
Satisfaction and 

Speed i n  

Colu m bia 
Bicycles 

The famous Hartford Single-Tube 
Tires with which Columbia Bicycles 
are equipped add much to the pleas­
ure Columbia riders have in bicy­
cling. Even the dreaded pnncture 
loses its terrors with Hartford 
Single-Tubes. Repaired in a min­
ute. Anyone can do it. Dunlop 
tires , best of double tubes, if you 
prefer. POPE MFG. CO. 

HARTFORD, C O N N .  

TilE M otor  of 1 9th Century 
E:'--"� Can be used any place, to do any 

��Tk�(���le �n-��t�te� !
B

�� 
A8hes ! No Gauges ! No FJngi­
neer ! A perfectly safe Motor 
for a l l  places and purposes. Cost 
of operation about one cent an 
lwuT to each indicated horse pow­;""'''''''==;=='''-<;5 1'1'.. ;;�or circulars, etc., address 

Ef.'O:'o/O'\1Y. RELIA'slLITY {; h n- r t e l' (; as ,E n g � l l e  C o . 
SIMPLICITY, ;';AFETY, ' P. O. Box 148. � t c1'hllg', I l l .  

. • • W E  A R E  B U I L D I N C  . . .  
The Ce lebrated -

"HORNSBY-AKROYD" 
- O I L  E N G I N E  

The De La Verg ne Refr i gerat i n g  Mach i n e  CO. 
FOOT E .  1 3BTH STR EET, N EW YORK. 'GENTS WANTEP FOR, FINE TOOLS IN EVrRYSHOP 

1\ CAT;�gg�R �.H.BESLY & uo: 'AND AGENCY. CHICAGO, I LL.U.S.A.-

The 
American 
Bel l Telephone 
Company, 

125 Milk Street, 
Boston, Mass. 

This Com pany owns Letters­

Patent  N o .  46 3 , 5 6 9 ,  granted 

to  E m i le B erli ne r N ovem­

ber 1 7 , 1 89 1 ,  for a combint;d 

Telegraph a n d  Telepho ne, 

covering a l l  forms of 

M i c ro phone T ransmitters 

o r  contact Telephones. .' 

! 
J 

J C itttt i f i c  �lllttinlU. 
I M PROVEMENT THE  ORDER OF" THE  AGE. " ______ __ 

Three New Model 

mith Premier Typewriters 
---- N os. 2 ,  3 A N D 4 

H A VE YOU EXA M I NED THEM ? 
Many I m p rove m e nts H eretofore Overlooked by Other Man ufact u rers. 

Address THE SMITH PR E M I E R  TYPEWR I T E R  C O M PANY, Syracuse, N. Y. , U. S. A. 
BRANCH OFFICES IN  TWENTy- N I N E  PRINC IPAL C I TIES I N  T H E  U N I TED STATES. 

THE BICYCLE : ITS INFLUENCE IN If you Price, by mail, $;;. 00. Health and Disease.-Hy G .  M. Hammond .  � L D .  A v a l ­
uab le and in terestill� puper in which t he  t'ubject is ex­
haust ively treated f r o m  t h e  fo l lowing standpoi n ts : l .  
1'he llse of  the cyc le  by persons i l l h ea l th .  2. 'rhe use o i'  
the cyc le by persons disease r1 .  Con t a i n e d  i n  S C I E :\, T l f1' I C  
A M E RICA N SUPPLE.'I[ K�T. No. 1 n o :.! .  Price 10 cents. 
To be had at thiS office and from all newsdealers. 

BA R N E S '  

N BW Friction Disk n rill 
FO R L I G HT W O R K. 

Has these Great AdTantages : Tho 
speed can b e  i nstantly changed 
from 0 to 1600 withou t stopping or 
shifting belts. Po\ver applied call 
be graduated to drive with eqnal 
safety th e smallest or l argest 
drills within its range-a wonder­
ful econoluy in tinlO and great 

sa ving in drill breakage. 

Send for catalogue. 

W. F. & J N O. BARNES CO. , 
1999 Ruby St.,  Rockford, Ill. 

.,'"""""""""""""""A, "".w ...... ., ............ .,'\ • .,A.," . ., . ., .. , .............. 1 0 0% Profit 
No Hum bug. New SummC1' Goods. 

Agents wanted in every ci l \' and town in U. S. Catalogues Free. 
T H E  BOLGIANO WATER MOTOR CO. 

Box '3,  Baltimore, Md. 
• ...................................................................... ' .  

own a 
good 

H o rse 
and 
Carriage 
you 
will be 
inter= 
ested in 
our 

In ordering send 
height of rear 
wheel. 

ur lVrite jor 
Dc,<;criptivc Cir­
cular. 

B E L L O DO M E T E R  
It will tell you honestly how many miles you drive, 

and annOUllce each mile by stroke of a belJ . Keeps a 
reconl for ]6()O miles and then repeats. S l) c c d  h O l'ses 
may be timed very accurately. Ifully warranted. 
Dav i s ,  Stebb i n s  & Co . ,  33 S u d b u ry St . ,  Bosto n ,  Mass.  

VElr()X P ll PET.l A Revolution i n  Pho= 
'l'-l. 1.'1.. tograph ic Printing. 
By the same light this paper prints .} OO 

t i m e s  (l u i clH�l· t h a n  n l l ul I n c n .  • • • • 

G L O S S Y  o r  MATT. �� �I�l
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Develnpcd and tonefl as fast a..� the printi-H(j fra.mes cmt be .tlllf'd. A choice of tones so 
bCalLtijul that no other paper can jJl'Olluc(' th olt. Permanent prints. 'rho greatest paper 
for hot or damp climates. !1 !') (·e l l  t s  in stamps for two sample dozen call's, developer 
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Nepera Chem ical  Co . , S o l e  Man ufacturers, Nepera Park, N .  Y.  

$18 buys a beautltul l ittlc Canoe ; or $125 a Magnifteent Plea;-\ul'e Boat for 
� SC'tid /01' GO-paUl' I l l n8_ catalog. 
J. H. RUSH'l'ON. CA"TO". N. Y. 

HOLLY STEAM ENG INEERI NG CO .  
343-344 Butler Exehange, Providence, R .  I. 

SPECI ALTI E S : Holly Gravity Return System ;  

saves One-Fifth of the Fuel. Holly Pressure-Reducing 

Valve ; no spring, lever or diaphragm. Rend for circular . 

A SPELLER ,  D ICT IONARY 
and MEMORAN D U M  BOOK 

COM B I N E D .  
Vest-pocket size, and indexed. Contains 22,800 words, 
Gives business forms, laws of etiquette, llame� of men 
and women. Postal laws, weights and measures. etc . 
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M ETA L 

JESSOP'S ST E E LTHB\�\RY FOR TOOLS.  S AW S  E TC. 
W� J E S SOP 6. SONS L.: 2  91 JOHN. ST. NEW YORK 

[SEPTEMBER 7, 1 895. 

E M E R Y • ����; a�d
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Quick process and large stock. When in a �urry, 
buy of 'l' H E  'l'A N l 'I' E C U  .• NEW YORK CITY. CINCINN AT!. and STROUDSBURG, P A. 

E'��:.fo�.:';;!O�:'��. L.I MBS Box 2150, Rochester, N .  Y. -----------------------

Pocket 
. . .  Kodak $5.00 
�� 

Makes 
pictures 
large enough to be good for contact 
prin ting and good enough to enlarge 
to any reasonable she. 
Pockf't Kodak, loaded for 12 pictures, 1Yz x 2 In., lJcvelopilig nnd Printing Outfit, 

EASTMAN KODAK CO., 
$5.00 1.50 

Sample photo and booklet 
for two 2-CCJlt stamps. R O C H E ST E R ,  N. Y. 

P R I ESTMAN S A F ETY O I L  E N G I N E  
,. Phenome'naUy low in cost oj operation."-Franklin lust. 

N 1l1;!;��llYlT Kerosene , NOT Gaso l i ne 
N O R  

FJconnmical, 
tomatic. For 

E N ( ; I N EEIt 

ing, Pumping, Milling, etc. 
P R I E S T M A N  & C O M PA N Y  , I n c .  
Fl· o n t  a n d  'l' askcl' Stt'e ets,  - - P h i l a d e l p h i a  

Towers, Tanks and Tubs 
PATENT SECT I O NAL 

ALL I R O N  TOW E R S  
PLAIN 

ALL WOOD TOWE RS. 
ELEVATED  TANKS 

for Automatic Fire Sprinkler Plants. 

Louis iana Red Cypress Tanks 
a Specialty • 

W. E .  CALDWElL CO . , 
2 1 9  E. Mai n  Sfreef, 

LOUISVI LLE, Ky. , U .  S. A.  
Starrett 's  Un iversal Surface Gauge 

This gauge has joint at 
base allowing s p i  n d  I e 
and 8criber to be moved 
back and forth and 
placed in any position 
from uprigbt to horizoll­
tal , to reacb over, back 
of, and underneath. 

Price, No. 1, 9 inch . . . . . . .  $2.50. No. 2, 12 inch . . . . . .  : $3.00 .. No. 3, with two spindles, 12 and 18 inches . , . .  _ .  3.50 
rw- lllltstTl.1ter1 CIl I II /ogHe Frcf'. 

The L. S. Starrett Co., w.
a
o.
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They All Like It. 
The Ladies Like It. 
So Do The Men. 
Children Enjoy It. 
Layman Pneumatic Boats. 
� See SeT. Al\l.. May 18, 18H5. 
Send 4c. in sta'mps 10'1' 010· hand-

somely nluHtrated catalogue. 
Adflress H. D. LA Y.\lAN, 

851 Broadway. New York. �--�-----

PRINTING INKSI 
rr n e  SCIEN'l'llHC AM tU{l C A S  i s  printed w i t h  C H A "-:. 

��N I1-a.;  JOHNHON &. CO.'H INK, Ten r h  and Lumbard 
St� • •  PhlJadeiphia. and 47 ROHe St., opp. Duane. !\ew Y ( r l." 

G RI FFIN 
The 

Pulverizer of all Re= 

Perfect 

MILL fractory Su bstances. 

Will work either wet or dry, and del iver a finished product. 
Capacity, 3 to 4 tons pcr hour on Phosphate Rock j I Yz to 2 
ton s per hour on Portland Cement, Quartz, or Ores, depend­
ing on h ardness of material to be pulverized and fineness of 

product. Grinds from 30 to 2 5 0  Mesh with equal facility. 

N O  ,J O U R N A L S  I N  G R I N D I N G  C H A M B E R .  BALL RIGID O N  SHAFT H A V I N G  DIRECT POSITIVE ACTION ON 
MATERIAL. M I N I M U M  POWER PRODUCES MAXIMUM AMOUNT O F  PRODUCT. I T  I S  ABSOLUTELY GUAR� 

A N T E E D  I N  E V E RY RESPECT, BOTH A S  T O  CONSTRUCTION A N D  CAPACITY. F I R S T  C O S T ,  WEAR, A N D  

OPERATING E X P E N S E  M U C H  L E S S  T H A N  S T A M P  M I L L S .  LAROE N U M B E R  O F  M IL L S  I N  

F E R E N T  MATERIALS W I T H  P O S I T I V E  S U C C E S S  I N  E V E R Y  I N STANCE • 

Correspondence solicited, and illustrated de­
scriptive pamphlet furnished on application to 
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