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THE NEW DOUBLE-DECK-TURRET BATTLESHIP 

KEARSARGE. 

The science of warsh ip design is nothing if it is 
not progrmsive, and we are glad to n ote that the new 
Kearsarge type of battleship if; as great an advance 
u pon the Ind iana as the Indiana was upon the exist
ing battleships of any foreign navy. 

Whenever a naval board annou nces a new pro
gramme, the publication of the designs is awaited with 
the deepe><t interest, for they are expected to embody 
the results of the very latest expe rim ents in ships, guns, 
and armor. It is gratifying to note that the bold 
originality which was sh own by om shipbuilders in 
1me early days of the armorclads is repeated in the up
to-date battleships of the new navy. 

T h e  designs for that splendid trio, the Indiana, 
Massach u setts, and Oregon, were a great ad vance, in 
their proportion of armament to displacement, upon 
anything afloat or building at the t i m e  of their pub
lication. To flank the 13 inch guns of the main bat
tery with eight 8 i nch armor-piercing ri fles placed 
within four heavily platl-'d turrets at an elevation of 
26 feet above the water line was a departure f rom ex-
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isting ideas as daring as it was novd; and E uropean 
design ers expressed a doubt that the sh ips could ever 
carry m heavy an armament succe"sflllly_ The 
Indiana has had h er trials and justified the confidence 
of her designers. Indeed, on every point but o n e  she 
has m ore than fulfilled expectations. In the gunnery 
trials, however, it was fou n d  that the arc of training 
of the 8 inch and 6 inch guns would have to be some
what red uced on account of interference. In official 
circles this was n ot altogether u n expected, as the ex· 
perience of certain European ships had shown that the 
effect of the blast of the heavy guns extended over a 
wider area than had been supposed at the time the 
designs of the Ind iana class were drawn up. By re
ference to the accompanyin g plans it will be seen that 
the 8 i n ch guns were originally intended to fire full 
ahead or full astern, and also through a considera
ble arc of training on the opposite beam. To do this 
latter they had to fire across the top of the 13 inch 
gun t urrets. In the g unnery trials it was found that 
i f  the 8 i nch gun s  were laid any n earer to the 13 inch 
gun turrets t.han 80 degrees forward of t.he beam, the 
effect of the blast was so powerful as to render the 

[$3.00 A YEAR. 
WEEKLY. 

sighting hoods of the latter untenable. It was th�re
fore suggested that stops be placed on the turrets to 
prevent their training any Hearer to the axis of t h e  
ship t h an 1 0  degrees. A t  the same time the blast o f  
the 13  inch guns, w h e n  fired on t.he maximum train 
abaft the beam, necessitated the sacrifice of the axial 
fire of the 6 inch g uns, and their ports forward of the 
beam have heen plated in. Th ese modifications are 
not so serious as they might at first sight apppar; for 
naval en gagements w ill very seldom be carried out in 
an end-on position; and for broadside firing t h e  
w h ole o f  the battery o f  t h e  Indiana i s  still available. 
The difficulty of interferelJce w as foreseen at the time 
the plans of the Kearsarge were drawn up, and the 
way in which it was met reflects the greatest credit 
upon the designers. 

It w as decided to dispense with two of the 8 
inch turrets altogether, and place the remammg pai r 
upon the mai n  13 inch turrets, as shown i n  our illus
tration. By this arrangement the remain ing fonr 
guns of the new design were rendered actually more 
effective than the eight similar gnns of the Indiana. 

(Continued on page 408_) 

DECK PLAN OF THE KEARSARGE TYPE OF BATTLESHIP. 
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THE ELEVATOR PROBLEM IN TALL OFFICE BUILDINGS. block might be specially utilized for the elevator 
Few manifestations of the capabilities of the modern system. 

engineer in this the age of steel are m ore im pret'sive • , • • • 
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than the tall office building of our great cities. These Carving Before or After Placed. 

structures from thei r size appeal to the pUblic. Gro ups It would be interesting to learn j ust why so many 
of people may o ften be ob8erved standing on the side- �tone carvers prefer to work on the material after it 
walks in the vicinity of especially striking example�, has been b uilt into a structure rather than on the 
lookin g  u p  at them as at one of t h e  wonder� of the block before placing. When interrogated as to this 
day. The same class of building interests the engineer. pre ference the usual a n swer is t h at it i s  thus easier to 
In them he finds em bodied some of the boldest concep- luateh the cutting on adjoining blocks, or that one 
tions of his science. The carpenter i n  erecting a ful l y  gets a better idea of the effect in this way. 0,· perhaps 
framed wooden buildin g  first makes a self-sustain ing it may be argued that there is danger of damage to 

TERMS FOR 'I'IIE SCIENTIFIC AMERICAN. skeleton of heams, and t h en incloses it by boards. delicate reliefs in handling the bloc ks and getting them 
(Established IS45.) The modern tall office bui lding IS of analogous con- illto position. Yet neither or all of these appear to be 
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crease rapidity of con struction. There is even discern- part of the carving was done before erectien. We de
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out of the land occupied in the way of office area as a but to a void ch ilJping of corn ers and edges. th us ef· 

building does which is only ten stories high. But fecting q uite a little sa\'ing. Fin ished stone also can 

such truism does not exist, owing to t h e  necessity for be protected against rough u sage in transportation, as 

Conten,.. increasing the n um bel' of elevators as floors are added, is heing done daily ev�ry where. 
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uncomfortable. Th e high speed is adopted to m ake caUIPra, causes the image of an obj ect to be in verted 
each elevator do a b etter day's w ork. But in spite of upon the retina. Psychologists h ave yet to explain in 
h igh speed, the elevator service in some cases is pl'OV- detail, however, w h y  we see t hings right side u p, 

SCIENTIFIC AMERICAN SUPPLEMENT ing inadequate. Twenty or m ore floors, each full of instead of i n  the inverted position corresponding to 
offices, are to be Eerved, and even high s pef'd eleva- the retinal image; th ough it is believed that the re-
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tors have to be di8advantageol1�ly m u ltiplied for the illversiou is effected mentally, and is determiued and 
work to be done. If insufficien t  i n  number, t h ey go controlled by sensations of touch. There is n o  diffi
up crowded with passengers, and th e discomfort is culty in accepting this explanation , for every photo
very great. grapher gets so familial' with the inverted positions of 

It is t h e  last few stories that tell the most. A ten thi n gs, as 8een upon the screen of his camera, that h e  
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U Barisal Guns" and "Mist Pouft'ers." 

Travelers in passing through the delta of the Ganges, 
India, h ave occasionally heard dull, subd ued sounds, 
not unlike the reverberation of distant artillery. As 
these sounds have been h eard when it was pO!!itively 
known t.hat no artillery practice was being carried 
out, this mysterious pheno menon, which is known as 
the" Barisal guns," has given rise to much c uriosity 
and speculation. A similar phenomenon occurs in two 
different countries in Europe, regarding which, in a 
letter upon the subjeo.Jt to Prof. G. H. Darwin, M. Van 
der Broeck, conservator of the Museum of Natural 
History of Belgium, writes: 

for pUblication. Such information will be rendered 

specially interesting, if details as to the frequency of 

the occurrence of these noises can be given, with any 

accompanying cif(�umstances which might serve to ac

co unt for their origin. 

., I have constantly noticed these sounds in the 
plain of Limburg since 1880, and my colleague of the 
geological survey, M. Rutot, has heard them very fre
quently along the Belgian coast., where our sailors call 
them 'mist pouffers' or fog dissipators. 

" The keeper of the lighthouse at Ostend has heard 
these noises for several years past; they are known 
near Boulogne, and the late M. Houzeau spoke of them 
to my friend M. Lancaster. More than ten of my per
sonal acquaintances h ave observed the fact. 

"The detonations are dull and distant, and are re
peated a dozen times or more at irregular intervals. 
They are usually h eard in the daytime when the sky 
is clear, aHd especially toward evening after a very 
hot day. The noise does not at all resemble artillery , 
blasting in mines, or the growling of distant thunder." 

M. Van del' Broeck attributes these noises to "some 
peculiar discharge of atmospheric electricity." M. 

Rutot thinks they are "internal to the earth," and 
might be caused by "the shock which the internal 
fluid mass might give to the earth's crust." 

Similar unexplained noises have been heard among 
the Dal'tmoor Hills, En!,!,land, and in Scotland. Since 
the publication of Prof. Darwin's letter in Nature last 
October, there has been a considerable amount of corre
spondence relative to this unexplained phenomenon, 
one of the later letters dra wing attention to a reference 
by the late Dean Stanley in his" Sinai and PaleEttine" 
to "t.he mysterious noises which have from time to 
time been heard on the summit of Jebel Musa, in the 
neighborhood of Um Shaumer, and in the mountain 
of Nakus or the Bell, so called from the legend that 
the sounds proceed from the bells of a convent in
closed withi n  the mountain. In this last instance the 
sound is supposed to originate in the rush of sound 
down the mountain side. • . . In the case of Jebel 
Musa, where it. is said that the monks had originally 
settled on the highest peak, but were by these strange 
noises driven do wn to their present seat in the valley, 
and in t.he case of Um Shaumer, wh ere it was described 
to Burckhardt as l ike the sound of artillery, the pre
cise cause h as never been ascertained." The same 
correspondent, Mr. Edw. Fry, mentions that Burck· 
hardt (" Travels in Syria and the Holy Land," 1822, p. 
591) refers to these noises and says "the wi nd and 
weather are not believed to have any effect upon the 
sound." 

In the course of a series of "Notes upon the Natural 
History of New Brunswick," Prof. W. F. Ganong, 
writing of certain "gun reports" heard upon the 
southern ('oasts, says: 

"Everybody who has been much upon our Ch arlotte 
County coast m ust remember that u pon the �till sum
mer days, when the heat hovers upon the ocean, what 
seem to be gun or even cannon reports are heard at i n
tervals coming from seaward. The residents a.lways 
say in answer to one's question: 'Indians shooting 
porpoise off Grand Manan.' This explanation I never 
believed i the sound of a gun report could not come so 
far, and, besides, the noise is of too deep and booming 
a character." 

Mr. Sam uel W. Kain, secretary of the Natural His
tory Society, of St. Joh n, N. B., has written us that 
these local noises, and the" Barisal guns" and" mist 
pouffer�," were discussed at a meeting of the society, 
when "some additional information of interest was 
elicited. A letter was read from Edward Jack, C. E., 
stating that he h ad heard these peculiar sounas on 
Passamaquoddy Bay years ago. It was also announced 
th at a similar phenomenon occurs in the warm days of 
summer on the Kennebecasis, a lake-like affiuent of 
the St. Joh n River, of great depth and about seven 
miles from the city of St. John. This has been ob
served by several competent observers." 

The secretary also read a letter from Captain Bishop, 
of the schooner Susie Prescott, stating that similar 
sounds were heard on warm summer days between 
Grand Manan and Mount Desert Rock. 

. ' .. . 
Aerial Irrigation. 

BY H. :It. CHITTENDEN, C.B •• U.S.A. 
Tbe tract of country extending from central Ohio in 

a northerly and westerly direction into Michigau and 
Indiana is  perhaps more thoroughly supplied with 
artificial drainage than any other tract of similar ex
tent  in the United States. In topography this region 
is mostly prairie land, often with no discernible slope, 
and in its original condition was largely covered with 
timber. The surface water from rain and snow flowed 
off with difficulty, and much of it remained on the 
ground until dried up by the sun. The soil is of a 
clayey character, but slightly permeable to water, and 
there are comparatively few permanent springs. 
Around the sources of many of the larger streams there 
were formerly extensive marshes, covering thousands 
of acres, which in their natural state seemed to forbid 
the possibility of reclamation for industrial uses. 

In the course of the settlement of the country the 
necessity of doing something" to ameliorate this un
toward condition led to the introduction of an exten
sive system of drainage. The rich clays of the State 
furnished a cheap and convenient tile material which 
became the basis of the system . The tiles were con
nected with large open ditches, and in some cases, as 
in the great Seioto swamp, with extensive canals con
structed at the expenli'e of the State. Of this entire 
section of country, it is probable that tile drainage and 
open ditching over:>pread forty per cent. 

It is not intended here to describe the methods or 
results of this drainage so far as its  original purpose is 
concerned. Suffice it to say that it has reclaimed 
many thousands of acres of marshes entirely outside 
the pale of agricultural use, and has vastly improved 
the condition of extensi ve semi-swampy tracts. The 
purpose of this brief notice is 8imply to call attention 
to a secondary though very important result of tile 
dr.a.inage, little enough foreseen by the projectors of 
the system, since it is of a character quite the reverse 
of any consideration of drai nage. This feature may 
be described as aerial irrigation, by whidh it results 
that the severity of mid-summer droughts in the tile
drained areas is largely mitigated. 

To quote from a recent government report, * ex
perience in tile drainage early showed that the tiles 
produced other beneficial effects than th ose resulting 
from the drainage of the land. It was found that 
tiled land resisted drought better than untiled, and 
it was constantly noted that along the lines of tbe 
tiles there was a freshness of growth that indicated 
the presence of more moisture than the adjacent 
ground enjoyed. Tile drainage gradually found its 
way into :areas where no real necessity for drainage 
existed, and always with advantage to the crops, until 
now the function of the tiles is by no means exclu
sively to drain the land, but to secure this beneficial 
influence, the nature of which is not yet fully under
stood. 

There are several minor contributing causes which 
produce this result, but the real explanation is to be 
found in the ci rculation of the air through the tile 
and the aeration of the soil in its vicinity. Given a tile 
drain of known length, size, and gradient, and estab
lished data in regard to the specific gravity of air, the 
deposition of moisture with a fall of tem perature, and 
the difference between surface and subsurface tempera· 
tures, it becomes a simple matter to determine the 
amount of moisture which would be deposited in s uch 
a tile under assumed conditions of temperature and 
humidity. At times. it is  undoubtedly large, and in
stances a.re recorded where an examination of the tiles 
on hot days has found them dripping with water. 

The system of tile drainage which is now being so 
extensively adopted is thus seen to subserve t wo dis
tinct, contrary, and important purposes-that of re
moving promptly the surplus water of spring and that 
of irrigating the soil during the season of drought. It 
is not improbable that this method of subirrigation 
by means of circulating c urrents of air may furnish a 
satisfactory sol ution of the problem involved in recent 
experiments for the artificial production of rain. 

It may be stated that this secondary function of tile 
drai ns is now so fnlly recognized that tracts have been 
recently underlain with tiles for irrigation purposes 
alone, and that the results of these special experiments 
have fully j ustified expectations. 

...... 

Berlin's Sewace Problem Solved. 

Berlin has dealt successfully with the drainage ques

tion, savs the London Health News. Until about a 
quarter 

'
of a century ago the disposal of sewage was 

effected in primitive fashion, open drain courses. 

badly built and with inadequate fall, ran through 
many of the streets, discharging finally into the river 
Spree, for whose condition contamination would be 
far too mild a word. A commission was appointed, 
which, after visiting various countries, especially Eng
land, with the view of practically studying different 
systems, reported in favor of sewage irrigation on land 
at a distance from the city. The flatness of the  plain 

on which Berlin is built would not allow of any gravi

tation scheme, and, consequently, it was found neces

sary to adopt steam pumping. For the same reason 

the sewage could not all be collected at one spot, and 
it was, therefore, decided to divide the city i nto twelve 
drainage areas. The ground at the seven sewage 
farms was well suited for the p urpose, consisting only 
of sandy wastes, then growing only stunted firs and 
birches, but now con verted into fertile fields . The 
total area of the land which could be devoted to sew
age irrigation is 22,500 acres ; only about 11,000 acres 
are at present needed. The following extract is from 
Dr. Legge's account of these Berlin farms: 

"No deleterious effect has been noticed on the 
health of those living on the sewage farms, and, 
indeed, at some of them, as at Blankenburg aud Mal
chow, the city h as built various hospitals for convales
cents, for consumptives, and for women recovering 
after childbed, and the patients seem to thrive in 
them as well as they would anywhere else." 

The question whether the germs of typhoid fever 
and cholera pass through the soil into the drain age 
water has naturally formed a subject of inquiry, 
but many bacteriological examinations conducted 
specially with the view of cl earing up this point 
have 'answered the question in the negative. 
Until 1892 the laborers working on the sewa!'!'e farms 
were remarkably free from typhoid fever, althou!'!'h in 
1889 Berlin itself was visited by a severe epidemic; in 
1892 a few cases occurred among some farm workers, 
who were alleged to have drunk largely of the effiuent 
from the farm, but in these instances other possible 
sources of infection cou ld not be excluded. It is satis
factory to note that, notwithstanding the nelJessarily 
enormous cost of workin g  th ese Bel'lin se wage farms, 
the expenses h ave, in most yeal's, been covered by the 
sale of  the produce, and in one �'ear (1889) the surplus 
amounted to £11,511. 

. ' .. . 
Balloons in Scien tific Observation. 

The last number of the Proceeding!' of the German 
Geographical Society, says Ciel et Terre, contains a 
paper by Dr. A. Berson on tlie use of balloons in geo
graphical explorations. As Dr. Berson h as made 
n umerous scienti:qc ascensions, both in free and in 
captive balloons, h is observations are extremely inter
esting. He notes the importance of captive balloons 
ill Arctic exploration, and regrets that Dr. Nansen 
abandoned this method of investigation, which he h ad 
at first intended to employ. Dr. Berson condemns 
energetically the project of M. Andree, of trying to 
reach the pole in a free balloon. He is convinced that 
t his aerial trip, if it should be carried out, will lead to 
a disaster. In his many ascensions, M. Berson has 
met with every kind of meteorologic condition, and in 
all seasons he has found that the temperature at high 
altitudes decreases more rapidly, or at least quite as 
rapidly, as at low altitudes, and that at h eights ex
ceeding 5,000 meters [16,400 feet] there exist tempera
tures lower than tho�e deduced from the ascensions of 
Glaisher. Likewise the increase in the speed of the 
curren ts, as one gets higher and higher, is greater 
than has been supposed. In one ascension, when the 
velocity of the air was only 11 kilometers [7 miles] an 
hour between the h eight of 1,000 meters [3,280 feet] 
and 3,000 meters [9,840 feet.], this velocity attained, be
t ween 4.000 and 6,000 meters, to nearly 60 kilometers 
[37 miles] an hour. A m arked preponderance of winds 
with a westerly com ponent was also proved at great 
altitudes-a fact which confirms the observations of 
clouds made from the surface of the earth. 

•• • •• 
Tile Beginni ng of a New Volume. 

Referring to the theory that these sounds ma.y be 
due to geological disturbances, Mr. Kain adds: "It is 
worthy of note that the land in this region is subsid
ing at a slow rate, and that t wo slight earthquake 
sbocks have occurred here lately. These were felt on 
March 22 and May 16, and were probably due to sub
sidence." 

The attention of the readers of the SCmNTIFIC 
AMERICAN is drawn to this unexpl'lined phenomenon, 
with the request that if they know, either pers:):1nl1y 
or by report, of the occurrence of any similar sounds 
in their localities. they will communicate the facts to us 

A DISPATCH from Berlin dated May 28 says that the 
General Electrical Society announce that an improve· 
ment has been made in the Roentgen process, and 
enables the interior of the head, the larynx and the 
action of the lUDgs and heart to be observed on a 
fluorescent screen. The statement has not, however, 
been well authenticated. 

The present number closes the volume for the first 
half of the year, and we would urge upon those who 
are readers but not subscribers of the paper that this 
is  the time to h ave their names entered on our sub· 
scription book and th us make sure of procuring the 
paper without interruption every week. Those who 
subscribe now will be entitled to our specialuumber, 
which will be issued on July 25 and will be an histori
cal review of the progress of invent.ions during the 
past fifty years. This number will practically be a 
volume in itself, and if published in book form would 
probably cost as much as the subscription price of the 
paper for a whole year. When remittin g for the SCIEN
TIFIC AMERICAN it would be well not to forget the 
SUPPLEMENT, published concurrently therewith, and 
which in conjunction with the parent paper provides 
a weekly compendium of science of !ll1rpalORing intt'rest. 

• Survey of the :Miami ant! Erie Canal, the Ohio CanaJ,. etc. H. R. Ex. 
Doc.. No. IllS, Mth ColIgreII8, let li!e8slon, P. 'l'IL 
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W onderful Thing" That are Near. 

The Philadelph i a  Press says : " Flying is sol ved. 
The principle is k nown. A mechanical expedient i H  
a l l  that is n o w  n eeded t o  make it successful. Practi
cal flight is to-day not more than five or ten years off. 

. ,  A glow worm makes light with about one th ree
hundredt h part of  t h e  force used in ordi nary artificial 
l ight. When m en know how to make light as cheap, 
streets and homes will  be as light as day for a m ere 
fra ction of w hat light now costs. This  is near. 
Vacuum i l l u mination without incand escence is already 
in full operation, and in a year or t w o  should cut 
down the price o f  ligh t to a sixth of its current cost, 
and in five or ten years l ight in  a city may be, l i ke 
water, turnlld on in every house a,t will. 

" Oompressed air has long been known to be the 
best way, theoretically, to store force for use i n  trans
portation. There is no waste and no deterioration . 
The need is a cheap and efficient motor to appl y COIll 
pressed ai r to city tran sportation . If this  can be done, 
first the trolley poles and w ires will come do wn, next 
the h orseless, a i r-com pressed motor carriage will do all 
the work of city deli very. 

" When these chan ges come the only use for gas will 
be for cooki ng-if this is  not done b y  electricity. 
Factories, aIso, before many years, wi l l  be run by 
tran smitted electric po wer. This has beg u n  t o  be done 
and i n  five or ten years will  be completed, a n d  the fac
tory fire and boiler will be a thi n g  of the past. 

" T h e  city of the future, and n o  very distant future, 
will h ave no trol ley poles or wires and no h orses. All 
movements will be on rails by silent air motors or by 
horseless carriages equally s i lent. All pavements will 
be asph alt. U n limi ted light will be as cheap as un 
l i m ited water is to-day. No coal will be delivered at 
pri vate h o uses and no ashes taken frolll them. "V i t h  no 
horses, n o  coal and no ashes, street dust and d i rt will  
be reduced t o  a m inilll um. With no factory fires and no 
kitchen or furnace fire�, the air will be as pure in th e  
c i t y  a s  i n  t h e  cou ntry. T rees will have a ch ance. 
Houses will be warmed and l i ghted as easil y and 
ch paply as they are now s u pplied with water. 

" A  city will be a pretty nice place to l i ve in when the 
first twenty years of the t wentieth century are passed. "  

CURIOUS LOCOMOTIVE EXPLOSION I N  PERU. 

To t h e  Edi tor of the SCIENTIFIC AMERICAN : 
Thinking it may interest some of the readers o f  

y o u r  paper, I inclose you a ph otograph of a locomo
tive after the explosion of h er boiler ; an accident 
which receIltiy took place on the Lima and O h orril -
108 Railway on April 8 .  T h e  engine, N o .  13, of a u  
up train,  with 
some seven or 
eight well fi lled 
coach es, I e f t  

Ohorrillos a t 
the usual time, 
apparently i n  
good order, ar
rivin g at the 
station o f  Bar
ranco ten min
utes  I a t e  r ,  
where a crowd 
of passengers 
a w a i t e d  t h e  
t r a i n .  U n  
starting, t h e  
boiler b u r s t ,  
with result as 
shown in pho
tograph.  SOllle 
pieces of t h e  
w r e c k were 
t h r o w n  to a 
great distance, 
and the shock 
was fel t at a 
d i s t a n c e  o f  
t h I' e e m i les. 
Altb ough this 
o c C U I' r e d  in 
o n e  o f  t h e  
streets o f  t h e  

t o w n ,  t h e  r e 
were but two 
or  three per· 
s o n  s severel y 
inj ured. Oon
siderable dam
age was done, 
h o w e v e r ,  to 
the walls an d  
w i n d o w s  o f  

J t itutifit !tuttitau. 
TRUCK BEARING. 

The impro ved truck bearing shown in the accom
pan ying illustration has been patented by Mr. Stephen 
A. Eisele, of San Antonio, Flori da. The bearing is 
formed in two sections, the upper h alf of which is  
bolted to t h e  lower side of the truck, and provided 
with a semicircular recess, wh ich i s  filled in with bab-

J!aB�LJnS 'l' K U UK .I!�AK1.N lt, 

bitt metal .  On each inner side of the upper sec tion 
n ear its lo wer edges are t wo t apered grooves, which 
receive suit able tapered ribs formed on the top o u ter 
edges of the lower section of the bearing. The l o wer 
section is semicylind rical in section ar,d forms a n  
o i l  c u p. The taper o f  t h e  grooves and ribs is formed 
on their lowE'r edges, so that,  when the l o w er sect i on 
is slid i n ward l y  into engage lllent w ith the u pper 
sectbn, the upper faces of said ribs w ill fit snugl y 
against the upper walls of the grooves, thus forming 
a tight d ustproof j o i nt. The cup is h eld in position 
by lugs formed on the inner ends of th e grooves in the 
up per section, and by the latches pivoted on t h e  outer 
face of the sa m e. Semicircular strips of babbitt metal 
are formed at the ends of the oil cup, and extend in
ward l y  abo ut half all inch, to prevent the oil from 
spilli ng o ver. It; is evident that. by s w inging up the 
latches t h e  oil cup may be drawn out a n d  refilled 
without disturbing the upper beari n g. It will be filled 
with some suitable a bsorbent material . The tigh t fit 

CURIOUS LOCOMOTIVE EXPLOSION IN PERU. 

houses in the vbi ni ty o f  th e rail way station . T h e  I which is  sec ured by the wedge acti on of the tapered 
engineer and fi reman escaped w it h  a few scalds. T h t>  ribs in t h e  grooves, cou pled with the st rips of babbitt 
boiler seemed to blo w out from underneath, and it is metal at the ends of the bearin g  and cup, proviLle an 
very rem arkable that so littl e d amage was done. effective dustproof beari n g. 

The accid ent was undoubtedly due to l o w  water, • • • • • 
h igh p ressnre and sudden opening of t h e  throttle on A gy-and-nep h e w  of Jacquard , the i nventor of the 
startin g  t h e  hea,'y train. J. HOWARD JOHNSTON. loom and the last of the falllily, has just died at Lyons, 

Lima, Peru. where he was a concierge. 

HoW" Best to Punish Little Folk ... 

In a recent number of Science, Professor J. F. 
Morse, of t h e  Wisconsin Un iversity, in Madi son, o ut
l ined a series of tests w h ich he wants to have parents 
make with very youn g children, with a vie w to finding 
out the best way to secure respect for authority, and 
then a re port of the result is  solicited for comparison 
with silll i lar statements. The collectiou of such infor
mation may at first seem a little absurd, for every in
telligent observer of chi ldren knows that the latter 
differ so greatly in health, · brigh tness, temperament 
and other q ualities t hat no uniform plan of procedure 
wo uld give the best results. One child must be man
aged in one way, and another in another, in order to 
secure the highest success . N evertheless, if enough 
facts could be gath ered, it might be possible to classi
fy the little folks who h ad been examined,  so that the 
best pol icy for each set could be poi nted out. Parents 
and teach ers might find a good summary of these ex
peri ments very instructive. A variety of expedien ts 
would be s uggested, and one could try that wh Ich 
seems to h ave worked best in cases like th ose imme
diately at hand, provided t h at al l others h ad failed. 

Professor MorRe s uggests that m ost of these experi
ments be tried on children whose ages are between 
t wo and six. Various offenses are specified, like 
naugntiness at table, sauciness, taking a playm ate's 
toy, lllisbeh avior w h ile the fat her has been a way from 
h ome, and l ack of cleanliness ; and s uch punishments 
are suggested as sending a way from the table, s h u t
ting up in a room ,  w h ipping or span king, sending t o  
b e d  without a good n ight ki ss. T h e  effect of each is  
to be carefully recorded. Tne attempt is to be made, 
too, to find out wh ether praise for good behavior goes 
further than censure for wrongd o i n g  or neglect. And 
the possible i n fl uence of pretending to cry is to be 
watched. Pro fessor Morse wi l l  send instructions to 
those who are willing to co· operate in this in vestiga
tion, and asks people to send h i m  their names and 
addresses for that p u rpose. He says : " Th e  informa
tion secured in res ponse to this request will be used in 
a general and statistical way without p U b lication of 
names. " T h ose who partiei pate would be assisting in 
a cause of great val ue, an d would be doing philan
thropic service. 

• • • 1 • 
Improvement" i n  the N e W"  Photography. 

Some sensitized m etal plates were subm i t ted to the 
London Lancet by M r. Strauss Oollin, of Blish Lane 
H ouse, Oan non S t reet , E. O. T h ey have since obtai n
ed excellent res u l ts with theke in t h e  Lancet labora
tor y. They are developed in the ordina ry way, using 

" rodinal " pre
ferably as a 
developer, and 
f i x e d  in t h e  
h yposul p h i  t e 
b a t h .  V e r y  
t h o r o u g h 
washing is th e 
next step. T h e  
i m a g e  which 
f i r s t  appears 
on developing 
vanishes in the 
h yposul p h  i t e  
solution. 

W h e n  t h e  
p l a t e ,  a f t e r  
w a s h i n g , is, 
h o w e v e r , 
placed in a so
l ution of per
c h l o r  i d e  of 

merc u ry, t h e  
i III a g e  reap

p e a r s  w i t h  
great distinct
ness and with 
e x c e l l e n t de
tail. For med
ical work the 
em ploy ment o f  

th ese plates of
fers undoubt

ed ad vantages. 
Thus the thin 
sheeting upon 
which the sen
sitized fi lm i s  
spread m a y  b e  
a d a p t e d  t o  
a n y s h a p e ,  
a n d , u n l i k e  
glass plates, is  

not easily fractured, so that it m ay be placed under 

t h e  bod y of a pati ent with out risk of breaking. 

Moreover, as will be gath ered frow the foregoing 
description of the process of developmE'nt, a posi
tive not unli ke a ferrotype is at once ohtai n ed .  T h e  
" tones " are good and th e pla tes fairly rapid,  t h e  
exposure we adopted in the case of the a n kle bei n g  
three m inutes. 
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QUINT'S TURRET DRILL. 
The illustration shows a t,welve spindle turret drill  

in w hich t h e  princivle of constru ction is the same as 
the well known turret lathe, with the exception that 
the turret drill  works in a vertical position i n  place of 
the horizontal. One other Important d ifference is 
that the cutting tools revolve in place of the work, as 
is the case with all turret lath es; this all o ws the fin
ishing of a h ole in large or irre�ujar work with out 
moving same, t h us assurin g  accuracy. 'l'he !' pin dles 
are dri ven froUl inside turret by be vel gears. Only 
the :spindle in a vertical position revolves, all oth ers 
are stationary. Any spindle may be thrown into or 
out of position while macbine is run ning. 

The t urret drills have the following ad vantages : 
Small space occupied for t b e  n u m ber of spindles. All 

QUINT'S TURRET DRILL. 

tools working to same poiut in center of table. '.('he 
saving of operator's tim e i n  changi u g  tools and mov
ing work. Drilling and tapping at same o peration . 
Small wear of s pindles and beari ngs, as they revolve 
only wben iu position for work. The turret drills 
ar e built witb from two to t welve spind les, as de
sil ted, and are s pecially adapted for dril l ing, reaming, 
tup ping an d h ub m illing-, bicycle, electrical or any 
light or medium sized machine work. This admira
ble device is manufactured by A. D. Quint, Hartford, 
Conn. 

SEAL FOR VESSELS CONTAINING LIQUIDS. 

Tbe sealing device for the corks of bottles or the 
b ungs of ca,ks showll in th e engraving h as . been pat
ented by M .. : Nich olas C. Patterson, of Junction C i ty, 
Texas. On opposite sides of tbe neck of a bottle 
notcb es are formed, the opposite walls of tbe notches 
b2i n g  undercut to form locking s h oulders for the seal, 
which consists of a llJ etal stri p, of su fficient length to 
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PATTERSON'S SEAL FOR VESSELS CONTAINING 

LIQUlDS. 

extend over the cork from one notch to the other. One 
end of the strip is dovetailed so as to securely e nga�e 
tbe notch, and the opposite end is perforated with a 
narrow, longitudinal slo t. After the bottle is filled 
an d  tbe cork inserted, the dovetailed end of the strip 
is inserted in its notch, and the strip is bent d own 
over the cork u ntil the perforation in the other end 
i� opposite the otber notch . Molten glass is then run 
tbrough the perforat ion and i nt.o the notch , and a 
small bulb is formed on the outside of th e stri p. When 
the glass seal is hardened it will be firmly keyed in the 
notcb, and the bulb only connected with th e bottle by 
a narrow neck, where it passes throul!'h the perfora
tion. It is evident that this n eck will easily break 
sh ould any attp.m pt be made to slip the stri p laterally 
off the (lork, and the fraud would be at once detected. 
Wh�n it is desired to remove the seal and strip. a. 

Jtitutifit jtutritau. 
slight tap on the bulb will break the seltl and loosen 
the stri p. To h old the ends of the stri p in position 
while sealing, a groove is formed on tbe neck of th e 
bottle and a small wire is wrapped around it. 

When the device is applied to the bung of a barrel, 
glass sockets, with undercut walls, are used. These 
are scre wed into the head of the cask frOID the inside. 
and are prevented from being p ulled tbrough by 
flanges which bear against the i nner surface of tbe 
h ead. The sealing strip is  similar to that above de
scri bed, and is similarly secured. FroJU the descri p
tion it will be seen that the same bottle or cask cannot 
be tilled t wice, as allY attempt to pick out the old plug 
would bteak a hole through the neck of tbe bottle. 

• • • • • 
Nervous Strain of Railway Work. 

" There is reason to believe, " says the Britisb Medical 
J oumal, " that at all times there are mf'n on the line 
who are worki ng very near to �heir b reaking strain . 
We may in regard to this mention three well known 
instances which, at the least, show the tension under 
whicb work is often carried on. A station m aster, see 
ing a llJan run over on the line, himself fell down dead 
u pon tbe platform. Here was a shock which ' perma
nent.l y made his  h eart stand still ; b u t  how many 
times had not that man's h eart stood still before ? We 
m ay feel perfectly certain tbat if the major shock 
could kill,  the minor daily recurring shocks of a rail 
way life m ust have greatly dam :tged a beart so under 
the infl uence of the nervous system. 'l' wo trains 
collided at a jun ction. It was either the fault of the 
d ri vers or of the rails, certa inly not of the !li�nal 
man. T b e  signals were righ t ; yet wben the box 
was entered the signal man was foun d  to have gOlle 
mad, and had to be taken to an asylu m, where h e  re
mained for long. He was broken ut
terly by the horror of tbe d ilem m a ; 
but what sh all we say about t h e  
smaller d ilemmas wh icb every h our of  
h is working life he h ad h ad to sol ve ? 
Did th ey not also have an effect, al
though a lesser one, upon his b rain ? 
A few years ago it was found that t he 
sickness rate among the signal men of 
certain lines wa;; becoming excessi ve, 
and it was d etermined to do away 
with the system of leaving to one man 
the whole responsibility of taking 
charge of a signal box. At great ex
pense every box along the line was 
supplied with two men. Great evil::! 
were prophesied ; it  was thought the 
men would talk, and lark, and neglect 
their duties. This did 110t h appen, 
but the s ick ness stopped. U nder the 
shared responsibi lity they no longer 
brokp. d o wn .  If then, as seems to be 
indubitable, rail way ' strain ' can have 
definitely i nj urious effects upon the 
nervous system, it becomes an import · 
ant q uestion for inq niry wh ether this 
nervous derangement at all freq uently 
h as the effect of impairing the n u t.ri-
tion of the heart. Upon this specia l 
point we do not at present possess sufficient informa
tion to warrant the expression of a definite opinion ." 

• .  e . •  
Reasons for the Siberian Railway. 

Siberia is a Russian Canada, larger and ·  more popu
lous, and; like Canada, it has a great future before it, 
says tbe Fortnightly Review. It is  very rich in gold, 
while there ire whole hills of graph ite (black lead) and 
lapis lazuli ; coal c'tn be picked u p  on the very road 
near Nerchinsk, there is sil ver in the same district, and 
there are rich mines of iron near Nikolaefsk. §i beria, 
l ike Canada, is rich in fisb .  On the A m u r  River I was 
told tbat 200,000 pnds of the kita fish have been caught 
within a fe w weeks in August, when the fish ascend 
the rivers ; the pud (pood ) being 40 pounds, that 
means 8, 000,000 pounds of fish. In the Khabarofka 
M useum is a stuffed kaluga fish weighing 30 puds, or 
1, 200 pounds, caught in the AllJur. The Russians have 
been struck by the fact that " tbe pros perity of Can
ada and its productive activity have grown, and con
ti nue to grow, with a rapidity which appears to us 
( Russians) miraculous, and by us inimitable, just fro m 
tbe date of the com pletion of the Canadian Pacific 
Railway from the Pacific to the Atlantic Ocean." 

In 1889 they deputed two engineers ,to observe the 
Can a d ian line and its  cond itions and results. Atten · 
tion in Russia was drawn to t h e  facts that Cana da, a 
country then of 4,000, 000 people, hail , hy its own re
sources, witbout any pecuniary h elp from outside, con
nected the t wo ocea ns by an iron road 4, 500 versts 
(3,000 miles) long. over very difficult and expensive 
ground for building, in t.he sh ort time of four years; 
that the [energetic population of Canada, 3,600,000 in 
1871, anil only increased to 4,300,000 in 1881, reached 
5, 000,000 a year or t wo after the first through train 
pasl;!ed Win n i peg in 1886; that the quantity of grain 
carried in Canada had increased from 303, 571 tons in 
1886 to 500,000 tons in 1888; t.hat in places without pop
ulation there had a.risen seven Dew towns, such as 

Vancouver, founded only in 1886, and holding 9,000 
inhabitants in 1891. It was m ade known to Russia 
that " the cost of the Si berian Railway should not be 
even 65 per cent of the cost of the Canadian Pacific." 

4 ' " ' " 
{)ofi"ee as a Disinfectant. 

H A year ago, a Russian bacteriologist made some 
experiments for t h e  purpose of determining the in
fluence of coff ee in destroying disease germs," says 
Modern Medicine. . .  The conclusion was that coffee is 
to some degree a disin fectant. Th e  d isinfectant pro
perties of coffee depend, however, not. upon the active 
principle of coffee, or caffein, which it con tains but 
u pon th � substances d eveloped in tbe roasting of the 
coffee. It was found tbat the val'ious substitutes for 
coffee are also germi cides, and, like it, develop disin
fect ant properties duri ng the roastin� process. A 
watery infusion of ei ther coffee or its subst itutes was 
fonnd to be capable of ki ll ing the germ s of ch olera 
wilih i n  a few h ours, and of typhoid fever in a some
w h at longer time. The concl usion should not, how
ever, be drawn from th ese statements t h at either coffee 
or its substit utes are to be considered of value on a.c
count of tbeir sl ight an tiseptic properties, as too long 
a ti me is required for t.h e  destruction of germs by 
them." 

• I e  • •  

GRAIN SHOVEL FOR UNLOADING CARS. 

The accom panying illustration shows the general 
features of a device for saving ti m e  and labor in un· 
loading grain car;;, or in shift.in� grai n witbin a ware
house, for which a patent has been gl anted to Mr. Ed
win C .  Harnden, of Carbon dale, Pa. To the bale of 
the scoop or sho vel is  secu red a pulling r!>pe, w hich 
is arranged to win d upon a loose drum which revolves 

GRAIN S HOVEL FOR UNLOADING CARB. 

upon a shaft suitably jou rnaled in a con venient posi
tion within the wareho l1 se. The shaft is d riven by 
means of a pulley and belting from the mach inery of 
the warehouse and it is provided with a t>hifting 
clutch which is con trolled by a spring which holds it 
in its normal position clear of the drum. 

The clutch is operated by a shi fting lever, which 
is pivoted on a wrought iron frame, carried above the 
journals, to which said frame is bolted . At the end 
()f the long horizontal arm of tbe level' is a pulley, and 
two more pulleys are provid ed above t h e  arm 011 the 
top bar of tbe frame. A controlling rope is attached 
to the drum, and after paRsing over the pul leys, as 
sh own in th e engraving, it is  carried to the handle bar 
of the shovel. In operation the shovel is drawn back 
to the desired po�ition on the grain h eap, and on pull
ing the controll ing cord the lever arm is raised, 
tbereby t h ro wing the clu tch, wh ich i s  keyed loosely 
upon the shaft, into �ear with t.he dru JU. This  winds 
up the rope, which is attached to the bale of the 
scoop, and drags it forward to the edge of the cal', or 
to the desired position on the warehouse floor. 

• I . '  • 
A Demand for Bener Motor •• 

The Metropolitan Traction Com pany of this cit.y 
have been experimenting with the underground trolley 
to take t h e  place of th e cable. which is now em ployed. 
Pre�ident Vreeland h as t his to say regarding the re�u l t :  

" We are w i l l i n g  to try a n y  motor tbat promises to 
be of any value or to change to any form of propul
sion that will give better results than th e cabill. Pro
bably the mo,;t satisfactory m otor at present is the 
overh ead trol l ey, but we are not perm i tted to use that. 
We bave tried experiments with the und erground 
trolley, but find that it is in lllany ways unsatisfac
tory. Just as soon as anybod y  has a practical com
pressed air motor-or any other kind for that matter
we want 1:J i m  to bring it to Ul;!. But we can't be ex
pected tol ,rush into every hare-brained scheme." 
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Science No'es. 

J'titufi.fi t �mtri,au. 
Remarkable Hea' Record I n  Australia. though he has not used identical treatment, yet he has 

It is said that the petrified remains of a whale 80 feet 
in length h ave been fOllnd in th e hills north of Lom poc, 
a few m i les back from the sea in Santa Barbara 
C o unty, Cal i fornia. 

Some remarkable facts in regard to the heat record given trial to somewhat similar experi ments. For 
of January last in  Australia h ave recently been pub- instance, he used to em ploy a solution of collodion 
lished in the New York Tribune : and ca�tor oil on the exposed parts to p revent suppu-

Essential  oil of garlic has been used to cure consum p
tion by D.  Sejournet, of Revin, in the Ardenn el>. M i x
ed with t w o  h undred times its weight of sterilized 
olive oil it  was i njected under the skin, prod ucing a 
markcd improvement in the sixteen patients on whom 
it was tri ed. 

An accurate record of Farenheit readings observed ration and pitting, also, for similar realSons, iodine and 
in the shade on a veranda o verlooking the Darling glyceri ne solution, the latter partic ularly apparently 
Ri ver, in New South Wales, in .January last, is all fol- m eeting Dr. Finsen's chief requirements ; b u t, as t h e  
lo ws : On New Year's Day, 112' ; on Jan uary 2,  107 ; result of these a n d  similar trials, he still believes that 
thence steadily rising to 123 on Jan uary 7 ;  fal l ing to the only distinction to be depended on as to the ex-
114 on t h e  10th, only to rise to 124 on the 11th ; and tent of suppuration and pitting is the presence and 
then, w ith some fluctuations as low as 1 17, but not quality of the s uccessful vaccination. -Lancet. 

A five pound m eteorite w h ich fell last April in  an 
orch ard near Namur, in Belgi um, nearly killing a 
you n g  man w h o  was digging t h ere, h as been examined 
at the university laboratory at Ghent. It consists of 
a whitish crysta lline paste, containing i ron, t roilite, 
oli v i n e, bronzite, etc. 

A method of m u m mifying the dead by absorption of 
humidity and gases after the body is placed in . the 
coffin h as been devised b y  an Ital ian named Vtircel
loni. The body seems to be preserved as i f  i n  life, 
except that the color is the y ello wish copper tint pecu
liar to Egyptian m u mm ies. 

Dr. P. L. Ph i pson has found in some Norwegian 
granite nearl y  t wo per cent of mixed oxides of the 
rare metals ; ceri um, yttrium, lanthan um, thori um, 
zirconi u m ,  a n d  didym i u m  were discovered. It is very 
probable that this discovery will be of com mercial i m
portance to the incandescent gas light ind ustry. 

It h as been poi nted o u t  that t h e  m oist leather of 
street car straps is a peculiarly fertile m e d i u m  for t h e  
con veyance a n d  propagation of  infectio ns diseases. I t  
h a s  been suggested that as a sanitary meas u re the 
straps should be f \lrnish ed w i t h  handle .. of brass, 
which should be wash ed with a disinfecting sol ution 
every day. I n  this man ner some of the danger would 
be abrogated. 

Dr_ J. Forster, of A m sterdam, has prepared the fol
lowing tahle as the result o f  a large number of experi
men ts on the t i rn e and temperature required to destroy 
the micro-organisms of milk : 

131° F. for 4 hours. I 
140° F. for 1 hour. I 149° F. for 15 minutes. 
158° F. for 10 miuutes. 

17dO F. for 5 minutes. 
11l4° F. for � minutes. 
203° F. for 1 minute. 

The su rvey of th e  volcan o Popocatepetl, for the pur
pose of determ ining the best location for an aerial 
cable rail way to the summit, h as j ust been compieted, 
says The Engineer. I t  h as been d etermined to start 
t h e  line from the ran ch of T lamac us, and it will be 
con nected with the I nterocean ic Railroad at the base, 
so that the business of s h i p ping sulph ur can be cheap
ly accomplished. This ne w rai lway will be a great 
attraction to tourists, wh o will now be able to make 
the ascent to the summit, 18, 000 feet above the sea, 
and also descend to the crater, where the process of 
ext.racting sulph ur is being carried on. 

Dr. Robert H utchinson, referring in the British 
Medical Journal to the recent claims by Baumann, 
Frae n kel, and Drechsel, that they h ave discovered the 
active ingred ie nt of the thyroid gland, states that he 
has found the activity to re8ide i n  the proteids of tU& 
gland. Th ese proteids are practically only t w o  In 
n u m ber, a n u cleo-al b u men and the colloid m atter, and 
the latter is the only one t h at is  acti ve. It has been 
isolated in a state of purity, and is described as con
ta i n i n g  a considerable q uantity o f  iodine in organic 
combination . D r. Hutchinson h as succeeded i n  split
ting off from i t  a bod y apparently identical with that 
obtained by Bauman n from t h e  enti re gland.  

D i rections for preparing barium platinocyani d ,  the 
original  fluorescent s ubstance used i n  Salvioni's skia
scope and similar devices for d i rectly viewing Roent
gen shado w pictures, are thus given in the National 
Druggist : " It can be obtained, no d o ubt, of any 
chemical works, on application, b ut as to its cost we 
have no i n formation. I t  can be prepared very easily 
by proceeding as follo ws : Add three parts of bari u m  
carbonate , i n  finest subdivision , a n d  two parts o f  
plati n um chlorid, to t e n  parts of d istilled water. 
P u t  on a water bath and h eat. When the boiling 
point is nearly reached add h ydrocyanic acid, a little 
at a t ime, unti l  the cessation of bubbles shows that 
carbonic acid and oxygen are no longer given off. The 
resulting barium platinocyanid, after crystallization, 
ans wers to the following formula : Pt(CN).Ba+.H .O. "  

M. Rao ul Pictet, in  some recent ex periments, says the 
Progressi ve Age, has shown that bodies such as the 
su lphides of calcium,  stronti u m, lit h i u m  and barium 
cease to phosphoresce at low temperat ures , The sub
stance e xperi merited on was red uced to fine powder 
and placed in a tube. This tube was exposed to th e 
ray s  of the sun and then carried into a dark room and 
plunged into a glass vessel con taining l iquid n it rous 
oxide at a tem perature of -180° to -140' C. No 
signs of  phosph orescence were visible. The same was 
the case when t h e  tube was plunged in alcohol at 
-100' C. O n  lowering the tube down slowly into the 
cold l iquid,  the phosph orescence was seen to fad e  
a way. M. Pictet h as also exposed the tubes t o  mag
nesium light w h en very cold . No signs of phosphor
escence made their appearance until  the tube had 
heated up again, when it became visible. 

l o wer, scorin g  128 on t h e  15th and 16th , and 129 on the .. . . t .. 
18t h .  Such temperatures in the shade seem incredible. Electricity Direct t"ro1D Coal. 

But the record i s  true. From January 1 to January Two processes have recently been described by 
19 the range of h eat was from 1 0 7-the lowest-to 129° which electrici ty can be prod uced direct from com
in th e shade. What it was in the sun one h esitates to b ustion of coal, says the Engineering and Mining 
think.  At Adelaide on Jan uary 28 the mercury regis- Journal. One process is that of Dr. W. W. Jacques, 
tered in t h e  s u n  t il e  appalling height of 172°. Nor of N� w England, and h i s  process m a y  be briefly stat ed 
was there any appteciable reHef from the h eat at as consisting in blowing air th ough a bath of fused 
n i ght. For the fi rst three weeks of January at no caustic soda, h aving a carbon anode and iron cathode, 
t i m e  in the t w enty-four h ours did the ruerc ury fall be- wh ereby he obtains a " very large " current, b ut the 
low 100, and in many places 105 was the lowest point voltage " is low. " So many details are missing in the 
recorded.  published descriptions that it is h ard l y  possible to at-

Th is " spell of  weather " was exceptional, no doubt. tempt a discussion of the merits of the di scovery. 
Just w hat caused it is one of the mysteries of nature Another worker in something the lIam e  line is Dr. 
thus far inscrutable to mortal ken. Theories are Alfred Coeh n,  of Germ an y, w h o  takes as a baSiS for 
plentiful as black berries, b ut none of them convi n c- his  work th e princi ple that a method of obtaining 
ing. Perhaps the most significant !'cientific fact con- electrical energy d irect from the oxidation o f  carbon 
nected with t h e  case is  that in th e South ern Hem i- may reasonably be sought, first, b y  determining the 
sph ere summer occurs when t h e  earth is n earest to, conditions nnder w hich carbon can be attacked in an 
and winter when it is furthest from, the sun ; exactl y electrolyte by the aid of an external circuit, and 
the reverse of t h e  condi tions prevail ing in the Nort·h- thereby adapting these cond itions for the prod uction 
ern Hemisphere. We may naturally expect, th ere- of a current. His paper is gi ven on the following' 
fore, to find the extremes of h eat and cold more mark- page. 
ed there than h ere, and s uch is indeed the case. Let .. 4 • I • 

us com pare, for exam ple, Graft on, in New South The Japanese a quarter or a C e n t n ry Ago. 

Wales, near the coast, with Ne w Orleans.  They are " Thirty years ago, " says C h auncey Depe w, " I  was 
about eq nidistant from the eq uator, Grafton bemg in appoin ted United States minister to Japan. That 
26° 48' south and Ne w  Orleans in 80° north lati- coun try had j ust been opened to the com merce of the 
t ude. The m ean tem perat u re of the former i s  a little world. Its government was a p ure feudalism and of 
cooler than t h at of the latter-68 '5' and 69 '8° respec- the type of the period of Louis XI. The feudal lords 
tively. The mean summer tem perature of Grafton is had their armies and their castles and the tillers of the 
the cooler-77 'l° against 82°-and the mean winter ' soil were little better than slaves. To-day Japan i s  
warmer-58 '1 ° agai nst 55 '8°. From these figures one governed by a constitutional monarch y and a congress 
would say Grafton hab a more tE'm perate climate than of the representatives of the people. It has an en
Ne w Orleans. But the record of  extremes makes a ligh t ened press, railroads, trolley cars, and electric 
different showing ; for t h e  high est reading of th e t h er- lights. Then i t s army fought with spears and bows 
mometer at Grafton is 118° in th e shad e, while at New and arrows, and its sold iers were clad in  armor. To
Orleans it is only 94°. and t h e  l o w est at Grafton is 20 '9° day it has the most efficient navies and best trained 
agai nst 8 1° at New O rl eans. T he conclusion is, there- and m ost effective armies in t h e  world. It has utilized 
fore, that w hil e  on the average t h e  Sout.hern Hemi- every ad vantage in modern warfare, and in its attack 
sphere is full y as tem perate as t h e  North ern, and per- npon China demonstrated that u pon land and sea th e 
h a ps e ven m ore so, it !s s ubject occasionally to far army and navy of Japan are eq ual to those of th e  
greater extremes of h eat a n d  col d .  most advanced of t h e  warlike nations o f  Europe. 

But whatever the cause of this hot wave of last Japan is a snperb ill ustration of th is age of electricity. 
Jan uary, the results o f  it are scarcely to be descri bed. I t  took six hund red years for Europe to progress from 

People d i ed by th o u sands. Birds d ropped d ead from feudalism to consti tutional liberties an d parliament

the trees. Rabbits and o t h er animals, th ough hidden ary government, and from armor and lance to the 
'in the shadiest recesses of th e  forests, perished w h ole- torpedo and the machine gUll . Japan h as accom

sale. Ti] ose that survived were d azed and stupefied,  so plished the same progress in a, little over a quarter of 
that the w ildest an d shyest could be anywhere ap- a century."  
proached and picked u p. E ven i nsect l ife succumbed, ------._'H ...... ' .... ------

and perhaps the m ost im pressi ve record of  all was that A Novel&y In Magnesiom Light. 

furnbhed from a place called N y n gan, t.o the effect Magnesium for flash or " torch " h as been very popu
that " mosquitoes are being killed by the heat. " An d  lar for some tim e past, but ri bbon or wire is very lia

all th is, it must be remem bered, was in a so-called ble to " give out " j ust when the light is most needed , 
temperate zone, in latitude 80° t o 85° south, corre- except when special precautions ar� taken or arrange
sponding in situation w ith South Carolina and Geor- ments mad e .  B u t  t he new method of burning see m s 
gia I S u rely, in the face of such a record, with the to offer a perfect medium of actinic com bu stion. It 
mercur y  in the n inet ies we may keep cool and ta ke consists in the " sand wiching " of m agnel'ium powdoc 

courage. between sheets of paper i m pregn ated with potassiu m  

. /  
• , • • • chlorate. Magnesium powder is placed between t wo 

�;;'tment of Smallpox by Excl usio n or the sheets of paper, which h are been pasted over with 
/" Chemical Rays of Daylight. starch. The wh ole, when dry, forms one single sheet. 

In September of last year Dr. J. Moil' dre w  att,en- Next, each side is covered with a piece of paper 
tion in our columns to this  trea tment of smallpox, and i m pregnated with potassium chlorate, and the whole 
we have since received com m u n ications on the Rubj ect covered with 11 further sheet of paper pasted on each 
from Dr. Moil', D r. Finsen, and Dr. Feil berg. Dr. side, a t h ick sheet, almost like cardboard, being th us 
Finsen has recently published an interesting historical prod uced. It may then, w h en perfectly d ry, be cut 
account of t h e  red light treatment of small pox, the into lengt b s  and ignited as requ ired. According to the 
scientific basis on which it i8  founded, and the method Journal of C h em ical Industry, the combi nation is 
of carrying it out. Dr. Feilberg states that he was at q uite safe and keeps well .-British Journal of Photo
fi rst very skeptical as to t h e  influence of red light on graphy. 
smallpox patients, b ut,  n e vertheless, tried its effect on .. 4 • I .. 

several u n vaccinated children suffering from smaIl- l THE Swiss government has instituted a collecti ve in
pox, "and was surprised ' at t h e  fa vorable course which I vestigation of diphth eria on a national scale, which is 
the disease took. The vesi cles d id not suppurate, to be continued for two years from March 1, 1896 (Med. 
there was no secondary fever, and no permanent pit- Rec. ) E very case of th e disease, w h ether under the 

ting resulted. Th e essential point for  the success of care of a private practitioner or in  It h ospi tal, is to be 

this  treatment, according to D r. Feilberg, is  that the notified to the local san i tary authori ty, and e very week 

pat ients sh ould come u nder treatment d u rin g the a report is to be sent to the Swiss h ealt h  office at Berne. 

eal'ly stage of the disease, sh ortly after t h e  vesicles Forms for this purpose with addressed wrappers are 
h ave appeared . If t h e  seventh day ha� been reach ed, supplied to each practitioner. In ordl'r to i nsure com

sup puration can hard l y  he avoided. Another i mport- pleteness, an d as a m E'asu re of j ustwe to the physician, a 

ant point is that the excl usion of t.he c h emical rays of small  fee wi l l  be paid b y  th e auth orities for each form 

d aylight m ust be complete and contin ued until t h e  d uly filled and d ispatched. 
vesicles h ave quite d ried n p. Dr. Moi l',  wh ile adm it- • • • I .. 
ting that D r. Finsen ba ses his treatment on a scientific M. MOISSAN it! reported to h ave discovered a sub
basis, and notwithstandi n g  the extreme ability dis- stance w hich is harder than the diamond, in the form 
played both by him and Dr. Feilberg and the care and of a compound ot ca�bon and boron . It is prod uced 
fairness shown by them in th eir papers, is  still doubt- by heating boracic acid and carbon in an electric fur
ful as to w h ether their explanations are correct. He nace at a tem perature of 5, 000°. In appearance the 
admits that he criticiseI' withQu.t Il�periwent, but. fJOwpositioll ia bJa,ct a.ud looks not unlike graphite. 
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N o li c e  to O u r  Readers. 

In order to obtain the opinion of the readers of th e  
SCIENTIFIC AMERICAN as to w h at i n vention intro' 

d uced within th e last fifty years has conferred the 
greatest benefit u pon mankind, w e  publish the accom
panying card, w h ich please cut out and return to the 
editor. Th ose who preserve the paper for binding and 
do n ot desire to  deface t h eir files , or who read this  
n otice at a l i brary, w i l l  please answer by postal 

·
card. 

It is  desired to get as ful l  a vote as possi ble.  The 
result of t h e  vot e will be published i n  the Special 
50th An7live1'sary Nu mber of the SCIENTIFIC A MERI
CA N on Jlt ly 25. 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * � 
'I< * 
* Editor of the SCIENTIFIC AMERICAN. * 
* * 
* Dear S i r : * 
* * 
* I con s i d er that . . . . . . . . . . . . . . . . . . . .  * 
* * 
* * 
* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 
* * � i n ven ted by . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  � 
* haR con fel'l'ed the greatest benefit upon man- * 
� kind. .; 
* * 
* Name . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . • . . . .  * 
* * 
* Address . . . . . . . . . . . . . . .  , . . . . .  . . .  . . . . . . . .  * 
* * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

. ' . '  . 
'.I'he Ph o n e n doscope. 

This invention,  says t h e  E nglish Mecha nic, ill stated 
to b e  due to Profs. Bazzi and Bianchi ,  and is Raid to be 
u seful for heari n ,, : 1. The sound of th e respiratory 
organs, of the circulation of the blood, and of th e 
digestive organs in t h e  h ealth y body as well as in the 
�ick s u bject. 2. The sounds made by t h e  m uscles, 
joi n ts, and bones . 3. T h e  sounds in th e matrix at the 
t i m e  of pregna n c y  and the noise provoked by the 
fretus.  4.  The sound o f  t h e  capillary circ ulation. 5. 
T h e  slightest soun d  prod uced in any d i seased condition 
o f  t h e  body ; hence i t  is  possible t o  dra w on t h e  body 
dimensions, the position, or any alteration i n  the 
posi tion of the various organs and of the fl uids w h ich 
h ave gath ereu in the most important cavi t i es of the 
body. 6. The sonnds in the ear, the eye, the bladder, 
th e stom ach, and the intestines. The instrument con· 
S i;,:t8 of a c i rc ular, fiat metal box or tym panum, h a v
ing on its one surface t w o  apertures for the at tach 
Illeut  of the r u bber ear t ubes, w h i l e  the other surface 
is formed by a t h i n  disk w h i c h  is readily thrown into 
vibration.  The best rpsu lts are obtained by simpiy 
a pplying this  disk to the surface to be examined.  By 
an ingenious con tri vance a second disk can be s uper
posed upon t h i s  one and a vulcanite rod attached to 
t h e  former, so th at the area of ausc ultation may be 
extremely cirlmmscri bed. The con d uction of the 
sounds is only sligh tly dimin ished by the llse of this 
rod, which thus combines th e principle of th e solid 
st.eth oscope w ith that of t h e  t y m panum. The rod 
furnished with t h e  instrument is about two inches i n  
length, b u t  it  is  stated t hat th ere are other rods of vari
ous lengt h s  to e nable the I I  phonendoscopist " to re
cei ve sou n d  vi brat ions from t·h e  natural cavities w hich 
com m u nicate with the exte rior of the body. Alto
gether we (Lan cet) consider th e instrument highly in
gen i ous, carefully an d com pact l y  con;;tructed, usefu l 
as an aid to auscultation, b u t  yet not li k ely to en tirel y 
s upersede t he u se of t h e  stethoscope. It may also be 
fo n n d  useful in class d e m unstration, since i t  would be 
easy by means of  bra n ched tubes to enable several 
persons to listen at the :>ame time. 

... ' . . .. 
Measu reme n t  of" High Tempel'atures. 

Electl'ici t y  Direct f"rom Carbon.* 
BY DR.  ALFRED COEHN. 

The problem of the direct prod uction of electricity 
from carbon w o uld find its simplest solution if we 
could s ucceed in dissolving carbon in a fi uid, just as 
we do metals. This question is formulated thus by 
the theory of electrolysis : Can carbon form ions ? 

In attempting to find an ans wer to this  q uestion, I 
s t arted from an observation made by Bartoli and 
Papasogli, that when d ilute sulph uric acid was elec· 
trolvzed bet ween carbon electrodes, the carbon anode 
tak�s part in the electrolytic processes in such a way 
that, besides oxygen, both carbonic oxide and car
bonic aci d  make their appearance at the anode. 
I com menced my experi ments by varyi ng the im
portant factors, viz., concentration. tem perature, 
and current d ensity, in order to d i scover whether 
it was possible to obtai n the prod ucts o f  com bustion 
without ad mixture of oxygen on the all ode. I h ave 
not succeeded in obtaini n g  carbonic acid or car
bon i c  oxide alone, b ut a mixt ure of t h e  two, con
taining on ly one per cent of oxy,�en. In this mixture 
about 70 per cent was carbonic acid and 30 per cent 
ca rbonic oxide. 

In these ex periments it was observed that at low 
tem peratures a disintegration of the carbon anod e 
took place, small particles of carbon bei n g  seen !'us
pended in the acid. At h i gher temperatnres, on the 
contrary, no such disinte/Zration of  the carbon took 
place, but a d istinct coloration of the aCId was pro
duced-at first yel l o w, then later d a rk red and red 
brown.  If this is a sol ution of the carbon brough t 
about by t h e  c u rrent,  the carbon is presu mably con
tained i n  it,  in  tb e form of ions, i .  e. , in a form capa
ble of bein/Z infl uenced by the d irecti ng power of the 
current. Such a solution must be capable of giving 
u p  carhon t o  the cathode, s ince carbon d ops n ot de
compose water. (A series of pl atin u m  plates, coated 
with carbon, was s h o wn, and a dis h ,  such as is used 
by C lasspn for quantitati ve electrol y tic a n alysis, was 
!<hown coated i n sid e with a dense layer of carbon .)  
The solution and preci pitat ion could readily be ob
tained with di fferent kinds of coal as an ode. Ordi
nary coal gro u n d  sm ooth, and arc lam p carbons, 
were found s pecially suitable ; the experiment also 
�ucceeded with coke. 

T h at the preci pitate was really carbon , and not 
metal deri ved from im purities in the coal, was shown 
by treatment w i t h  acids. It wa� not attacked by 
hydrochloric acid ; in hot nitric acid traces were d is
sol ved-as i n  the calorimetric test for carbon in steel. 
In t h e  fiallle, even t h e  den sest preflipit.ates com pletel y 
disappeared immed iately. Finally, a direClt proof was 
obtained by oxid izing the p recipitated carbon by 
ch rom ic acid,  and absorbing the resulting- carbonic 
acid i n  a lkali.  A n um ber of analyses were mad e, and 
t h ese al ways s h o wed, in addition to carbon, a little 
hydrogen . The residue-reckoned as oxygen-was 
sufficien t to convert the hydrogen fou n d  into water. 
Eith er, t h e refore, in addi tion to the carbon, a solid, 
cond ucting carboh ydrate was separated, or  some kind 
of crystalli ne wat.er which adh ered strongl y t o  the 
carbon was produced. The presence of water in the 
preci pitate is indicate.d by its  behavior with concen
trated sul p h u ric acid. If th e  acid is d ropped on the 
precipitate it  is i m m ed iately loosened and blackened, 
reminding one of t h e  beh avior of sulph uric acid with 
a carbohydrate. 

It was n o w  of i n terest to attem pt to construct an 
element w hose soluble  el ectrode consh;ted of carbon. 
The only question now was to place a Illore electro· 
negative element opposite the carbon. The per
oxides stand sti l l  n earer e ven than carbon to the 
negati ve end of the potential series. Lead peroxid e  
w a s  used i n  t h e  practical form of a ch arged accumu
lator plate . If this i s  p l aced opposite a carbon in 
sulph uric acid of the proper concentration, tempera
ture, etc. , an element is formed of which carbon is 
th e sol uble electrode. T h e  elem e n t  sup plies a strong 
and cons tant current. Through an extprnal resist
ance of 100 ohms it shows an E . M. F. of 1 ' 03 volt. 

Th ere arises h ere the question whether any sh are 
in t h e  production of the current. is d ue to the reac
tions on the carbon, a nd if so, what share ? Plati · 
n u m  also, w h e n  placed opposite a peroxide plate under 
the same conditions, sho ws a current in the same 
directi on as the carbon. But it never comes t o  a vis
i ble devel opment o f  oxygen ; as soon as the plati 
n u m  is ch arged with oxygen, t h e  current becomes 
exceedingly small. If the carbon was an i nsol uble 
elec trode, it  would behave in the sam e way. B u t 
this  is not the case. The current lasts ti l l  the accu
mu lator plate is discharged. A second charged per· 
oxide plate may then be su bstit uted, and the current 
i s  again produced as strong as befol'e. 

The results of my i nvestigation may be summarized 
as follows : 

1. It is possible by electrol ysis to produce a sol u tion 
of carbon . 

2. From such a solution, carhon may be separateu 
as a cation. 

3. An element may be formed of which carbon is the 
solu ble electrode. 

• • • • •  
Dry Plates f"01' RadioCl'aphy. 

At a meeting of the Royal Photog-raphic Society, 
says the English Mechanic, Mr. H. Snowden Ward 
read a paper on " Dry Plates for Radiography," in 
w h ich he gave an account of experi ments with seven
teen varieties of plates, the d u ration of the exposures 
varying from one to four min utetl with a t wo i n c h  to 
three·i nch spark, development being by means of a 
standard ferrous-oxalate developer at 60° F. With re
gard to the correspondence bet wePll light sen sitiveness 
and X ray sensit i v eness, it  appeareu that plates fail'ly 
sem,itive to dayl ight were needed for rad iography, but 
some c urious observation s were made : for i n stance, a 
plate which read about 130 H an d D gave immensely 
better results tban plates by the same makers read i n g  
158 a n d  331. A plate s pecially prepared for rad io
graph y gave a very dense deposit of silver all over, 
even under a safety strip of copper a n d  lead . Dr. 
H esekiel has ex posed a dry plate beneath a packet o f  
a dozen sh eets of bromide paper, obtai ning good 
images ali ke on plate and papers, which seemed to 
suggest that speed wo uld be i ncreased in d irect pro
portion to th i c kness of coati ng.  Ex periments with 
one make of plate con firmed this idea ; b ut, wi th a 
different plate, the res ult was quite o pposite, t h ough 
this  was probably due to an error on the part of  the 
plate m aker with regard t o  t h e  double coat i ng. Suak
i ng the plates in solutions of fl u orescent salts tended 
rather tt) loss o f  sensi tiven ess than to i n m'ease of 
speed, and cell uloid ap parently h ad no ad vantage over 
glass as a support for the sensiti ve fil m .  '.r he res u l t s  
of a large series of tests were shown by m e a m '  of 
tables of com parative readi ngs, i n d icati ng,  a m o n g  
o t h e r  points, t h a t ,  with a suitable film ,  increase of 
thick ness was a decided advantage, and t h at the 
amount of  silver prelSent w as an i m portant factor. 

. . . ' . 
A Ne\v Elementary Subl!ltance. 

E. Demarcay publishes evid e n ce in suppo rt of a sug
gestion t h at a hit herto unkn o w n  element exi sts in t h e  
rare earth s  y i eldin g  samari um. From th ese eart h s  h e  
h as obtained a colorless, sl ightl y solu ble nitratp, s h o w
ing only slight t races of the absorption bands of sama
ri um, together with t h e  spectr u m  o f  gadol i n um, an 
element disco\'ered by Marign ac, and other l i n es not 
belonging to that spectru m. 'l'he oxide prepared from 
this nitrate is d ist inguished by its lack of color, the 
formation of colorless saIts  without absorption spectra, 
and differences between its spectrum and those of t.h e  
oxides of lanthan u m, ceri um, gadolinum, ytter b i um 
a.nd terbi um, the only ones so far kn o w n  that form col or
less salts. It is fnrther dist ing uished from lant hanum 
and cerium oxides by its relatively feeble basici t y and 
the solubility of i ts double potass ium sulphate ; from 
ytterbium oxide it is d isti nguished hy its relat i vel y 
stron g basicity aud the sl ight sol ubility of its  double  
sulphate ; b ut it  strongly resembles t h e  oxides o f  
gau ol inum a n d  samarinm, the use o f  the spect roscope 
being required to d istinguish it from them. The n e w  
element i s  provisionally design ated a �  �, and its oxide 
is  t herefore �.O.. It  is sta ted that spectrum analy
sis also indicates the exis tence of anOTher oxid e. bu t 
further com ment on t h i s  point it! d eferred. S i n l'e  
samariu m  oxide prepared by C leve, and sup posed b y  
h i m  t o  b e  pure, has been fOG,nd by Dema.rcay to con
tain defini te-traceS of terbium and gadolin u m  oxid es, 
together with a considerable  proportion of the n e w l y  
discovered oxide, it  is  suggested that t h e  atomic weigbt 
ascri bed to samarium (150) may probably req uire to 
be modified . -Comp. Ren d . ,  cxxii, 72fl. 

• .  e J • 
EfI"ect of" " Bi cycle Boom " on Trade. 

T h e  C h e m iker Zeitung gives some ex tracts from a 
paper on t h i s  s u bject by �err L. Holborn a n d  Herr 
W. Wien (Wied. A n n .  P h ys. C h e m . )  T h ere are t h ree 
m ethods by w h ich high tem peratures may be m eas
ured. The first u ses an air thermometer of refractory 
material ; the second depends on t h e  change in t h e  
resistance of a plati n u m  wire w i t h  change i n  tempera
ture ; aud the th ird is based on t h e  em ployment of a 

thermocouple of difficultly fusi ble metals. The air 
thermometer mt:thod was valueless u n til  recently, as 
s uitablp vessels could not be made. But now they are 
prod uced fro m  some refractory clays, a n d  permit of 

measuremPll t s  of temperatures u p  to 1 500° C.  (2, 732' 
Fah . )  The res u l t s  are, h o wever, vitiated by t h e  
effects of capillari ty i n  the i nterior of  t h e  \·essei. T h e  
resistance method has some great disad vantages. At 
high temperatures the absolute resistance generally 
increases constantly ; but t h e  coefficient of the tem
perat u re d i m i n i  .. hes very irregularly. The presence of 
free h y d rogen also affects the resistan ce ; and the wire 
m ust therefore at least be cal i brated before and after 
use. The third or t hermopile method bas proved the 
best. Th e most favorable circuit consists of platinum 
and an alloy o f  platinum with 10 per cent of rhodium. 
The increase in t h e  electromotive force of such an 
elemen t i s  exactly proportional to t h e  temperature 
No substance, except Clarbon, affects the constancy of 
the coupl e ; and temperatures up to 1, 600° C. (2, 912° 
Fah.) can be measured by it. 

* AngeJegenheiten deB ElektrotechniBchen VereinB ; EJekt. tech. Zeit., 

March 19, 1896, p. 190.-From the Electrical Review. 

The New York correspondent of t h e  Philad elphia 
Ledger w rites to t h at paper that • •  there has been 
m uch discussion of late as to the effect on other tra d es 
of the big boom i n  bicycles. T h e  New York Journal 
of Commerce recently had a long edi t orial on t h e  snb
j ect., and trade papers have generally discul'sed i t. 
Recently th e Ne w York Journal devoted a page to the 
m att.pr. It estimates th e loss to other trades at $ 1 12, · 
500, 000 a year, and yet it leaves out of its calcula tion 
several items that migh t with reason have been i n cor
Dorated. It b as been general ly known that the livery 
businet!s and the carriage trail e had been seriou sly h u rt. 
but it has lat e l v  been made know n  that the demand for 
pianos, jewelry' watches and con fectionery has fallen off 
materially. It is stated that less whisky and lager are 
d r unk, fe wer ci/Zars smokeu and fe wer books bough t on 
account of bicycl es. T h e  theaters pom plain that t h e y  
a re obliged to close m uch earl ier  in t h e  season because 
their  pa trons prefer wheeling to seeing plays. One way 
of a rrivin g  at the financia.l effect of the bicycle craze on 
a d ifferent basis than that of th e Journal is  to estimate 
the vear'" output of wh eels at 1. 000, 000. AI' the a ver
age �ost. of  wh pels is abo u t  $75, it  fol lows t h at $75. 000, -

000 w i l l  he expended this y ear for w heels, and is t h u s  
d i verted from other l i n es o f  trade. W h a t  is ga.in for 
the bicycle makers, Bradstreet's adds, is a clear loss t(J 
other b usiness men." 

© 1896 SCIENTIFIC AMERICAN, INC.



THE NEW DOUBLE-DECK-TURRET BATTLESHIP 
. KEARSARGE. 

(Continued from first page.) 
This is evident from a com parison of deck plan s  of the 
t wo types, wh en it wi ll be seen that the Indiana is in
capable of dead ahead or dead astern fire with her 8 
i nch guns, and that, her maximum concentration of 
fi re from the wh ole eight of th em is foul' on either 
broad sId e. The Kear�arge, on the other h and, can 
n ot only concentrate an eq ual num ber of 8 inch guns 
on eac h broadside, but can s w ing each pair through 
a n  unbroken arc of 270 d egrees ahead or astern . Ex
pet'i ments recen tly carried out at Indian Head on an 
impro vised platform showed that there would be no 
incol l venience experienced · i n  the 13 inch turrets from 
the b last of the su perposed 8 inch guns . . 

Moreover the turning gear and ammunition h oists of 
the 8 i nch guns on the Kearsarge have an un paralleled 
protection afforded to them by the 15 inch armor of the 
turrets and harbettes upon w h ich they stan d ,  wh ereas 
the fun n el-shaped base of the Ind iana's 8 inch turrets 
is pl ated with very light armor ; and sh ould a shell 
penetrate and burst within them,  it would probably 
disable the g u n s  altogether. F rom these considera
tions we thi n k  it is evident that the sacri fice of power 
in removing four of the 8 inch guns is more apparent 
than real ; and t hat the disposition of eight guns in 
two t urrets as against t welve gu ns in six t urrets gives 
the Kearsarge slightly more power for attack and far 
greater en d u rance for defense t h an th e earlier type of 
sh ip. As originally deSigned, i t  was intended that 
t h e  8 inch should be rigidl y imposed upon the 13 i nch 
turrets. This would necessitate their simultaneous 
traini n g ; b ut th ere are no stru ctural reasons why 
they should n ot be given an ind ependent m ot ion, and 
we helieve M r. Irving Scott, of the Union Iron Works, 
San Francisco, h as already put in a bid on a design of 
this nature. 

Not only is nothing lost by the rem o val of these 
guns and turrets, but the equivalent weight has been 
put into a broadside battery of fourteen 5 i nch rapid
firing guns, w h ich is protected by a contin u o us w a ll of 
6 inch Harveyized st eel, with 2 inch steel splinter b ulk
heads worked in bet ween each gun.  Th i s  battery alone 
would render the Kea rsarge a terrib l e e ngine . of de
stru ction. Each of th e fourteen guns throws eigh t  
5 0  pound shots p e r  minute, each having a penetration 
of 13 inches of iron and an energy of 1834 foot tons. In 
one minute of a sea-fight one side of this battery alone 
coul d  pour into the enem y fifty-six shots, or neat·ly  
3, 000 poun ds of steel , at  a velocit y of' 2, 300 feet a second , 
and with a bat tering or crushing effect of 102, 704 foot 
tons-a force sufficient to lift the ship itself bodily 9 
feet in the air. The subjoin{' d t able gives a Getailed 
anal ysis of the total broadside : 

C oo aS  ���  �.=::il  � .9 1iS Point of Attack in 
Enemy, 

-- -- -- -- -- -- - 1 ------
4 13 1100 2100 33, 627 134,508 1 34 - 6  Belt and main turrets, 

4 8 250 2150 8,011 32,044 \ 21 - 6 Conning tower and ca.e-
ment armor. 

7 5 50 2300 1,834 12,838 13 ' 0  Thin armor, superstruc-
ture, and unurmored 
ends. 

In addition to this, there would be a continuous hail 
of smaller pro
j ect iles f r o  m 
t h e  6 pou n d  
a n d  machine 
g u n  s located 
on t h e  upper 
deck a n d  in 
t b e fighting 
tops. 

J tieutifit jmtritJu. 
box of thick armor, with its cellulose and coal lining, will 
be located the • .  vitals," i. e. ,  the engines and boilers. 

ing to guide the same. By this arrangement the plugs 
can be easily replaced when necessary. The adj ust
ment screws are operated by a suitable key or wrench 
which may be laid away when the saw is I'unning. 

The m ain dimensions will be : Length, 368 feet ; 
beam, 72 feet 2� inches ; draught, 23� feet ; displace
ment, 11 ,500 tons ; h orse power, 10, 000 ; speed, 16 
knots ; n ormal coal supply, 410 tons ; complement, 520 
officers and men;  cruising radius  at 10 knots with 1 ,210 
tons of coal at 25 feet d raught, 6, 000 knots . The total 
cost, n ot to exceed $4, 000, 000. 

. 1 .  � . 
On the COInblned Action 01' LIght and W ater In 

the Liberation 01' the Perfumes 01' Plantll. 

It is light, and not oxygen, as it has been assumed, 
wh ich is  t he princi pal canse of the transform ation and 
destruc tion of odorous substances, but i n  many cases 
these t wo agents seem to act in concert. The action 
of light makes itself  felt in two different man ners : 

The un usnal height of the smokestack s is in agree
ment with the latest practice, which tends to make al l 
possible use of nat ural draught. 

. ' .  � . 
AN ADJUSTABLE SAW GUIDE. 

on th e one hand, it acts as a chemical power, capable 
of furnishing energy to all the transformations 

The accom pany ing engraving sh ows a device for through w h ich th e odorous prod ucts r ass from their 
easily and safely adj usting the guides for a circu lar elaboration to th eir total resini fication ; on the other 

1. 
hand, it exerts a mechan i cal action w hich plays an 

2. im portant part in the general life h istory of plants ' ; 
and this property expla ins t h e  mode of the periodical 
liberation of th e perfumes of flowers. The intensity i of the perfume of a flower depends on the eq nili brium 
which is establ ish ed at  every hour of the day between 
t h e  pressure of water i n  their cellules, which tends to 

_ d ri ve outward the perf u mes already e!aborated con-
tainE'd in the epid erul is, and t h e  action of ligh t whic h .  
combats t h i s  turg'escence. The w h ole ph ysiology o f  
perfu med pla n ts flows from this  si mple notion. It is 

\ 
t h us explai ned why in the countries of the East th e 
flowers are less odori ferous t h a n  with us , w h y  the 
trees, the frui ts. even the veget abl es, are som etimes 

I filled with odoriferous  prod ucts more or less resinified. 
It is  also explained why in th ose countries the  vege· � tation is thorny : th e vegetation in those countries 

_/ h has too much ligh t  and too little water. -E ugene Mes-
.-::-.. S\ fi' 

nard, in Com ptes Rend us. 
<S'i . ' . , . 

�t.\�\.\ :J A DESTROYIN G  VACUUM. 
BY JOHN C. B�RROW8, M.A., OF ST. LOUIS, MO. 

MARKS' ADJUSTABLE SAW GUIDE. 
A storm, un precedented i n  i ts destructive and 

saw, for which a paten t has heen gran ted to Mr. aeadl y  results, wh ich s wept th rough t h e  cit ies  of St. 
Alphonso Marks, of McComh, O hio. It consists of Louis and East St. Lonis between 5 and 6 P. M. on 
a stou t pocket or holder, which is flat on its u nder May 27, furnished abundant m aterial for th news 
surface, and is provided with slotted holes wherehy it. gatherers who hastened there to t h e  number of several 
may be bolted d o w n  upon the frame of t he circular hundred. Both the amateur and professional pho
saw. It is provi ded with two tra nsverse circular open- tographer l lave been busy about the scenes of great
ings, in which the shank porti ons of th e  guide jaws est havoc. Few, if any, h owe ver, have yet begun to 
are adj ustably held. Th ese shanks are hollow an d  stud y the d evastated dist ricts t o  ascertain and analyze 

recei ve two adjusting scre ws, which are t h readed in the meteorological phenomena of what m o�t of them 

the end s of the sh anks, and are held by m eans of have heralded to the world as " 11,  regular W estern 
fixed and loose collars and nuts in a suitable cross- cyclone," and others, incl n d i ng the local si gnal service 
h ead . This crosshead is provided with a h ollo w circu- officer, as " a straight blo w of win d ." 

lar portion which is adj ustably h eld in a transverse Does the storm's work fit eith er t h eory ? The re
openi ng located in th e pocket or holder and between suits are in many respects unusual, and I bel ieve 

the shanks of the g uide jaws. The crosshead is ad - without recorded precedent. Th ere are abu ndant 
j u sted relatively to the pocket by m E'ans of a screw. indications that over an area half a m ile wide and 
By this  a rrange m ent either of the jaws may be ad - two m iles long the d estruction w as not pri mari l y  and 
j usted by IIleans of its own screw, to suit the thick- chiefly due to the force of a gale or hurricane. Nor 
Dess of tbe sa w , or bot h jaws may be simultaneously does the fact tha t  during the space of a few moments 

adj usterl by means ·of the center screw actuating the the d irecti on of the wind changed to several and al
crosshead. The t wo jaws are preven ted from rotatio n  m ost opposite points, as is testified to both by u umer
by m eaDS of projectin g arms or lugs, which bear upon ous eye witnesses and by many unmistakable results 

the flat base of the holder or pocket. The outer jaw I th ereof, ap pear to explai n the most serious class of 
is L sh aped , and it is pro v ided at its outer end with a damage wro ug'ht to b u ildings. 
square open ing wh ich receh'es a w ooden plug, a s ilIl- 1 I shal l not att empt to give a new and scientific ex
Har J?lng being �rovided in the opposite ja w, t h e  euds plan ation of the llIe�r?rological ph enom en on w h i ch 
of saId plugs bemg brought u p  to th e saw and serv- appears to h ave VISIted the area from a block 

west of J effer-
son Aven u e  
east t o  Main 
S t r e e t ,  and 
aoout a m i le 
wide, but for 
lack of an ex
isting t e r m ,  
a n d  for the 
purpose of this 
b r i e f pa per, 
will  cal l it a 
\"acuum !'torm . 

T b e arm or 
belt, 7� feet 
wide, will be 
16� i n c h e  s 
t h i  c k amid
ships, tapering 
t o w a r d  t h e  
b o w, a n d it 
will be associ
a t e d  w i t h  
a t h wa r t s h i p 
bul kheads 10 
and 12 inches 
th ick. 0 v e r 
this w i  I I be 
placed a 2%; 
inch steel deck, 
a n  rl in t h e  
wake of the 
engi nes a n d  
boilers will  be 
a cellulose wa
ter - excluding 
belt backed by 
m any feet of 
Goal. Wi thin 
the shelter of 
t h i s  inverted 

r;firfU".s .sh .. w mlfluin"m flr.Iu,skt-fl 

To indicate 
t h at the con
( I usion t h a t 
til is in SOllIe 
feat ,tres w a s  
tl 0 t an ordi· 
Dary cyclone, 
and t h a t it  
w a s n o t  "a 
straigh t  blow " 
t h a t  w a s  
r e a  c h e d  by 
t h e  orthodox 
Baconian m e
t hod, and that 
t h e  observa
tions WE're not 
m ade to fit a 
previou sl y  COll
ceived theory, 
it may be well 
to state that 
th e first ob
ject to attract 

irS ON,"",,/I), pr"l',ud 
SIDE VIEW AND DECK PLAN OF THE INDIANA TYPE 01l BATTLESHU. 
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the attention of the writer as unusual was a small floors and roof untouched ; and , stranger than all, piles 
two story brick h onse, the four walls of which were of light empty trunks stood on several floors near th e 
piled outside of and on their four respective sides of missing wall. Only seven had fallen out, the proprie
the fonn dation, the l i g h t  inside partitions still stand- tor said, and they fell j ust outside and did not blow 
ing in place, the floors bein g  in fairly g ood condition away. Pressure from within had eddently forced out 
and most of the contents of th e rooms intact. The this e normous wall , but once that pressure was re

roof, a flat one, had been shifted to one side a foot or lieved, the lighte!<t objects were left undist urbed. If  
t wo, but still covered what 
was left of the house. The 
n atural questiou was, I n  
w h at mann er, and how 
could force be so applied 
as to blow out the fou r 
o l l t side wal l s  of a house, 
li ft the roof a little and 
then d rop it back again ,  
and scarcely disturb t h e  
contents of  t h p.  house, even 
the silk lamp shade ? The 
only answer seemed to .be, 
the force was exerted frow 
ins ide. 

It then for the first time 
struck me as strange that 
most of the broken glass 

and even th e window 
fram es for block s  arou nd 
were blown out and lying
o n  th e sidewalks or in t h e  
sid e yards. 

A fe w h u ndred feet west 
stood a house with peaked 
roof and sid e walls i.n place, 
but with the gable end of 
the front wal l thrown out, from the ceiling of the second 
storv to point of roof, revealing a formerly tight attic. 
Wh at h a d  exploded in that atti c  to blow out that brick 
wall ? The wi ndows in lower stories were m ostly 
broken and the glass lyi n g  on the outside. Near by 
was another sim.ilar h ouse with gable end of wall in
tact, but with part of the roof off. Thinking these re
sults migh t be due to my bein g in the center of the 
path of a t wister, where a partial vacuum is  always 
created, I went three blocks to one side at right angles 
to the (: a th of the storm. It was still much the !;lame, 
the force which h ad wrecked the build i n gs seemed to 
have come fro m within.  A five story massive bricl;: 
building-, used as a trunk factory, had almost its entire 
:,outh wall piled on t.he gro und beside i t, exposing the 

DESTRUCTION CAUSED BY LATERAL FORCE OF WIND. 

it had been thro wn :mt by wind entering windows 
from opposite side of build i ng, the piles of trunks 
would all have heen blo wn out. 

Four or five blocks west, board shllds were standing 
untouched i n  a marble yard, w h i le a l i tt le  further 
south west, on Jefferson A ve n ue near Chouteau Ave

nue, was a strong brick building used for a furniture 
storage warehouse w h ose walls from floor of · secon d 
story up w ere al l bl own out and t he roof gone. Here 
agai n were pi les of light articlt's-even feath er beds 
left entirely exposed, yet not blown a way. Was it  
true, then, the m ore open i n gs a building had,  the less 
l ikely it  was to have 
been de8troyed ? Ob· 
sen'ation w i t  II t h i s  

RAILWAY POWER HOUSE AFTER THE STORM:. 

question in m i n d  !;lhowed that such was tho case, 
except outside the area before described ; there the 
opposite was true and the damage seemed to have 
been d ue to lateral pressure of a galp., the greater 
damage wrought by wind blowing from each side to
ward the before mentioned stri p, which for conve
nience we w i l l  term the vacuum territory . 

It appears that man y 
roofs were lifted and Jllany 
windows, or, in their ab o 
sence, walls, forced out
ward by pressure from 
wi t h i n  suddenly exerted . 
Several h ouses weTe ob
served in which the lath 
and plaster on ceilings of 
n pper floor w ere torn off 
i ll pat ches, th ere being n o  
floor t o  attic, a n d  roofs 
and walls in place and un
broken. Was this done b y  
the pent-u p a i r  of attic 
forcing an escape ? In the 
vacuum territory roufs 
without eaves or overh ang 
seem to have fared no bet
ter than th ose w h i  c h 

offered such a h old to the 
win d .  In this  district there 
are apparently about as 
\Dany east walls down as 
west walls and as many 
north as south. Some walls 
fell in and not out, but 

man y of these were forced in by other walls  fa ll iug' 
agai nst th em, others by t rees or telegraph poles falli ngo 
upon them. Some were blown in,  i t  is  true, b ut i n q uiry 
of occupants d isclosed the fact th at i n  some cases th ese 
walls were blown in after the roof had been li fted off 
and its lateral su pport removed, or after an adjoining 
wall h ad gone out, which, being at right an gles, had 
formerly braced i.t. A wall l€ft unsupported in this 
way would naturall y fall an easy v i c t i m  to the terri
bly severe Winds which continued for some m i n u tes. 
RoofR, too, d ragged the upper part of some walls  to
ward the inside of bouses . B ut s uch cases are ('Iearly 

DESTRUCTION OF GAS TANK AT FOURTEENTH AND GRATIOT STREETS. 

HOUSE SHOWING BOTH WALLS BLOWN OUT UPON APPROACH OF THE 

VACUUM: AREA. 
FRONT WALLS FORCED OUT BY VACUUM WITHOUT. LAMP LEFT STANDING 

ON TABLE ON SECOND FLOOR. 

CURIOUS EFFECTS OF THE ST. LOUIS STORM �-PBOTOGR APHS BY B. A. ROBINSON. 
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toe exception, not the rule ; and, as before stated, the 
first in point of time, the pri mary and most poten t 
energy responsible for the wonderful destruction of 
build ing'S in this district, would seem to have been 
exerted from withiu outward. 

Several n e w spaper writers have claimed that the 
t wisted tru n ks of trees in Lafayette Park prove the 
8torlll to have been an ordin ary cyclone. That th ere 
were powerful w h i rl w inds formed and great n umbers 
of them t here is no dou b t ,  but no one who has seen 
the path of a twister through a forest will l iken it to 
the cnaotic condition of the park trees. The axis of a 
cyclone leaves a narrow and clearly defined trai l, 
w h ich is entirel y wanti ng' as regards t h i s  storm . 

Is it not possi ble that the atmospheric pressure over 
an area about a half a mile in circumference and 
rapidly moving east ward was red uced so largely and 
so suodenly as to 3 ecoun t  for it. A red uction of one 
and a half pounds o f  at m ospheri c  pre�sure out of the 
fifteen pounds to t h e  sq uare inch, if effected instantly, 
would afford a b u rstiug 
pressure of t wo h u n d red 
and sixteen pounds to the 
sq uare foot of i n ternal 
s u r face of a roof or wall, 
provided the i nrlosed air 
could not e�cape. Baro
m eters h ave recorded �uch 
cha nges in the i mmediate 
v icinity of great storms 
withi n  a very s hort space 
of time. May t h e  ch ange 
not  h ave been almost 
i n stantaneous in t h i s  
ease ? 

T h e  superi ntendent of 
t h e  gas works, located on 
G ratiot Street in the path 
of the vac uum, when asked 
to describe what he sa w, 
!laid that he first n oticed 
the great circular tank 
" j um p  up a little way, 
then bob up and d o w n  a 
lit tle, " then the w i n  d 
struck it, tore apart t h e  
great i r o n  girders forming 
the cro w n  which h eld to
gether  t h e  great boiler iron 
p o  s t s surroundin g  the 
tank. T h ese posts fel l  o ut
ward a n d  lay su rrou nding 
the tank m uch like the 
spokes radiating from the 
h ub of a wheel. As a gas 
tan k i s  an i n verred c u p  
partial ly  filled w i t h  gas 
and floating ri m d o w n  in 
a h uge cistern of w at er, it 
of course rises and falls 
with chan ges of at mo
sph erb pressure, l ike the 
mercury in a baromet.er. 

T h at t h e  s u peri ntendent 
saw it " bob u p" s u d d enly 
I can accoun t  for in no 
other way than that t h e  
atmosph ere w a s  greatly 
and suddenly rare fied, a lJ d  
h a d  t h e  l o \\' er edges o f  the 
tank bee n fasten ed down, 
in stead of bei n g  free to 
instantly rise th rough the 
water, the tan k would 
h a ve bu rst, j ust as man y  
strong b uild ings did. 

J t itutifit �mtJ:itau. 
was driven through a three-eighths inch iron plate 
and left stic king there, while equally incredible evi
dences of the terrific force of the wind in this locality 
are to be seen on every hand, 

If this storm is without precedent let, us hope i t  may 
remain with out paral l el. T h e  possi bili ties for destruc
tion of w hole cities by sudden decrease of atwospheric 
pressure are too appalling to contem plate. 

_ - e . .  
A FLORIDA TREE PALM. 

T h e  Oreodoxa regia, or royal palm, is com mon in 
C uba and extends into southern Florida. Our i llus
tration,  for which we are indebted to Garden and For
est, represents a young tree of this species near th e 
sho res of Bay Bisca y n e, fro m a ph otog-raph of Mr. 
James M. Codman, of Brookli ne, Mass. Th ese trees, 
aceording to Prof. Sargent, are often one h undred 
feet high, with a trun k  l argest near the middle, but 
otherwise generally resembl ing t h e  palms of our sollth
eastern States, and being equally graceful and beau-

ful head make this palm a favorite in gardens, and it 
is planted in all tropical countries and often in long 
and stately aven ues, as in the Botanic Garden of Rio 
de Janei ro, w h ich owes its fame to its pal m avenue. 
Economically, Oreodoxa oleracea is one of t h e  most 
useful of t h e  A merican palms. T h e  bud of young 
lea yes, like that of the palm etto, it; eaten as a vegetable; 
the sheathi n g  baties o f  fhe leaf stalks, which are eig-ht 
or ten feet long, are used by t h e  negroes as crad l es, 
and are split into surgeon s' 8pl i n ts ; from th e inner 
coat of t h ese sh eaths vel l umlike raper is made, and 
m ats  are man ufactured from th eir fibers. A kind of 
sago is  obtained from the pith of the stem and oil is 
pressed from the seeds. The long stems are split lon
gitudinally an d ,  freed of the !' pongy i nterior, are used 
as gutters, w hile from the hard rindlike exterior rim 
beautiful canes and m a n y  smal l  objects are wade. 

Another genus, Pseudoph cenix, is monotypic and 
con fined to two of the southern keys. It is a small 
and not partic ularly handsome tree, with long, arch

ing, pinnate leaves and 
large orange scarlet, usu
ally th ree lobed, fruits. 
The flowers of t h i 8  specie�, 
of which t here are proba
bly n o t  more than t wo or 
three h u ndred ind i viduals 
in existence, un le�s it 
grows el�ewhere t h an in  
Florida, are stIll unknown. 

The last of  our genera, 
T h r i  n a x ,  is  exclusi vf!ly 
West I n d ian and Flori
dian, with a fe w species of 
small t rees an d shru bs dis· 
tin g uished by large, h an d
.. ome fan - shaped leaves 
often silvery w hite on the 
lower surface, ru i n u t  e 
flow er�, with cal y x  and 
corolla confluent. i n to a 
short cup, and smal l  flesh y 
or dry frui ts. T h e  Florida 
species are not well known, 
and th ere are proba bly 
four arborescent s pedes on 
t h e  k e y s ,  al th ough at 
present no other North 
American trees are so l i ttle 
known as thi s  group of 
palms. 

... . .  ., 

It wo uld be interestin g'  
t o  note t h e  condition of a 
sel f-registering b aroweter 
in t h i s  vacuum area - if 
s u c h  area thel·e real ly  was 
-b u t  I have been able to 
find n one . The local office 
of the weather b ureau 
is a m ile to the north. 

THE ROYAL PALM (OREODOXA REGIA) OF CUBA AND 
'
SOUTHERN FLORIDA. 

THE observations of such 
a keen observer as Mr. 
Glad:;,tone are always in
teresting. An item con
nected with v e  g e t  a b I e 
p h y s i o l o g y  has been 
recently published in a 
letter by Mr. Gladstone to 
A correspondent who called 
b is attention to the fact 
th at plants d eri ve m ost of 
their lI utriment  fro lll t h e  
atmosphere. Mr. G l ad
stone, in the course of his  
remarkEl, wrote : " Within 
a hundred yards of my 
window stood a g r e a  t 
beech, n o w ,  alas I victim 
of the gales. Som e thirty 
years ago, an arm, 7 feet 
or 8 feet from the ground, 
and. about 60 feet lon g to 
the end of the twigs, was 
n e a r  I y torn from the 
branch. I always reck
oned that not less than 
four-fifth s  of the a l' e a 
which on a clean sawi ng
would h ave been found to 
u nite it to the tree were 
torn off ; it held on by t h e  
remaining one-fifth ; b u t  

The d e struction wro ught i n  what h a s  been termed 
the vacuum territory can be accounted for upon the 
theory t h at atmosph eric pressure was here suddenly 
and violently red uced. The natu ral laws of pneu ma· 
tics explain the df!tail �. But how could such a l a rge 
partial void be created ? Was there a h uge whirl wind 
at work in the upper st,rata of the atmosph ere which 
did n ot, as in the case of previous cyelones, extend 
dnwn ward to the earth ? Or are we to look for its 
cause in the unprecedented s pl i tting asunder and sub
seq uent reuniting of a hurricane ?  

The path of t h e  storm was widest a t  t h e  place where 
t h e  apparent results of a vacuum are noticeable. East 
of'th ese the path narrows and the direct force of t h e  
w i n d  i n  th e d i rection of the storm's m ovement was 
vastly inten�ified, appearing to h ave reached its great
est fury about the time it !'truck East St. Louis. On 
the east approach of t h e  Eads bridge a pine board 

nearly the whole weig h t  of 
t.iful. The tree is said to be " the most be?_utiful of the arm was borne by the ground, on which there l ay 
the palms of t h e  Uni ted States." It is of an exclu- 12 fee t  or 15 feet of it, after some stum py props had 
sively tropical species, its gro wth being confined to disappeared . It  never took any sort of root, an d  t h e  
t h e  shores a n d  keys o f  the extreme southern part of bark remained entire below as well as above. U nder 
Florida. t hese circumstances the leaf came regularly all  along 

The Oreodoxa, according to Prof. Sarg-ent, is an the arm for at least twenty-five ye ars, so well that it 
Aru erieau gen us of about four species. Th ree are was n ot possible to distinguish bet ween it and the 
lofty t rees, the loftiest, perh aps, of all  t h e  A m erican tree. I used to look out for I'igns of fai l u re, but could 
palm�, and true pri n ces of the vegetable kingdom, I discern none, and the process migh t h a ve contin ued 
while the fourth is a h nm ble in h abitant of the high to all appearances without change for a long time. "  
slopes of the Andes of Ecuador, onl y rem arkable as • ' .  • 
one of the mORt alpi n e  of all pal m s. The largest spe- Reduction oj' Cost 01 Copies oj' Patents. 

cies,  0reod oxa oleracea, the cabbage palm of the An- By a recent act of Congress the Commissi oner of Pat-
tilles, sends up a slender tru n k  nearly two hundred ents is authorized to furn i sh in ventors, solici tors and 
feet in height,  surmo unted by a long, green,  polished others with pri n ted copie� of patents at a red uced cost. 
cylinder of petiole s h eaths and a crown of long, arch- After July first next, where t h e  number and d ate of a 
ing, graceful, pinnate leaves frequently twenty feet patent are given, this  office will supply printed copies 
long and six feet wide. Its tall, pale stem and beauti- of patents at cost of ten cents each. 
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RECENTLY PATEN TED INVENTIONS. 

M echanical. 

CONSTRUCTION OF DRY DOCKS. -Ed
ward S. Walsh, New York City. The invention relates 
to an improvement in the construction of dry docks and 
like structures, and the object of thc invention is to pro
vide a mcans whereby the excavating machinery or ap· 
paratus may be much more expeditiously and conveni
ently handled during the progress of the work than here
tofore, and consequently lessening thu expense and labor 
in creating such structures. This invention consists in a 
method of constructing dry docks and similar excava
tions by the employment of machines necessary for the 
work and capable of floating, so that the work shall con
sist, first, in dry excavation, next supplying water to the 
excavation for tl).e purpose of floating the said machinery, 
and, finally, e .. ecting a partition at one end of the exca
vation when completed. 

DUMPING WAGON. -T h om as Hill , Jer
sey City, N. J. The invention relates to dumping wag
ons and carts, having longitudinally moving or rolling 
bodies upon the truck portions of the frame. The de
vice is simple and durable in constrnction and cheap to 
manufacture. The invention consists principally of a 
wagon body provided at its under side WIth eyes forming 
tl.e fulcrum for tbe body to tilt the latter on the lower 
end of the rail or running surface of the side bars of the 
frame. 

'VHKEL. - Samuel Carnes, Vienna, Ga. 
This invention consista of the combination with the hnb 
having annular flanges provided with peripheral spoke 
sockets, and the tire and felly of the clips having pins en· 
tering recesses in the felly and having pins and concen. 
tric recesses on their opposite sides, and the spokes en
tering the hub recesses and there provided with nuts for 
adjusting them outwardly into engagcment with the clip 
pins and recesses. 

ICE VELOCIPEDE. -JarnE's Ed ward Lea
han, Boston, Mass. This invention relates to certain im
provements in that class of devices commonly termed 
" ice velocipedes, " constructed on the principle of a bi
cycle and adapted to be propelled over ice or snow, and 
the object of tbis, improvement is to provide a device of 
this character of a simple and inexpensive construction 
which shall be light and strong and provided with means 
whereby, when the device is uscd for coasting, the lcast 
possible resiscance will be offered to its passage over the 
ice. The invention consists in an ice velocipede having 
a frame provided with skates or runners, and also pro· 
vided with a driving wheel adapted to be operated by 
the feet of the rider, one of the skates or runners bcing 
vertically movable, so as to be adapted to be raised or 
lowcrcd to takc tbc weight of the machine and rider off 
the driving wheel or to raise said wheel entirely out of 
opcrative position. 

WINDMILL. _. Olef E. Peterson and 
George L. Curtis, Logan, Utah. This invention is an im· 
provement in the class of windmills haviug a variable 
crank, that IS to say, a crank which is slidable longitu. 
dinally, such movcmcnt or adjustment being regulated 
by the force of the wind on the wbeel, so tbat the work 
done is autorratically graduated to correspond with the 
power applied. In brief, the inventIOn consists in a wind
mill of the.class specified and in the combination with the 
casing or rotatable support of the slidable journal box, 
the wind wheel and its shaft, which is rotatable in and 
movable longitudinally with such journal box, a crank 
keyed on the inner end of said shaft, and the pump rod 
lever which is slidable in its fulcrum and has a universal 
joint conn�ction with saW. crank, and means for holding 
the wheel against the pressure of the wind. 

D UMPING W AGON. -C harl es E. Plum· 
mer, Winchendon, Mass. The invention relates t o  dump. 
ing wagons, and the object of the invention is to so cou· 
struct a dumping wagon that while the body of the wagon 
is fulcrumed over the rear axle, a portion of the load wil l  
b e  carried b y  the forward axle i n  a four·wheeled vehicle. 
Another ol)jcct of the inventhm is to so hang and mount 
the body of the vehicle on the running gear thereof that, 
no matter how beavy the load may be in the body, the 
body may be carried from carrying to dumping posi. 
tion by the action of the team, thereby .dispensing 
with th� rservices of an attendant or attendants iu 
the dumping operation. Another object of the in· 
vention is to so mount the body of thc wagon on 
the running gear that, when the body is dumped, 
the enti,e vehicle may be drawn forward and 
the body carried away from the load. In brief, the 
improvement consists of the combination with an axle, 
a reach attached to the axie, and a body mounted to slide 
over the said axle, of a push bar provided with portions 
for engaging the body and having sliding and guided 
movement in the rcacb, and locking devices adapted to 
secure the body to the push bar and reach. 

AXLE Box. - W i l li am Walker, May
field, Pa. Tbe object of the invention is to so construct 
the box as to prevent wat." and dirt from gaiuing access 
to the oil holder, thereby preventillg a waste of oil, since 
in many mines, where coal is loaded out of water, the 
water and dirt run into tbe boxes nsually employed and 
force the oil out from the holder. Another object of the 
invention is to construct the axle box in such manner 
that no packing will be required, and so that it will not 
be necessary to remove any bolts or nuts when changing 
a bent axle or a broken or worn out wheel, since the box 
is made in slidably connected sections. In brief, the in. 
vention consists of a body section, provided with an 
axle seat, an oil holder partially embracing the axle and 
having slidable connection with the said 1)0dy, lugs pro· 
jecting from tbe slide of the oil holder, and stops carried 
by the body and adapted to be engaged by the said lugs 
and limit the movement of the oil holder in one dIrec
tion, whereby the said oil holder will not be separated 
from the body, and yet may be filled or cleaned. 

Electrical. 

MAGNETIC MEDICAL A pPARATUS.-A u
gustus B. Slater and Nils A. Rcnstrom, Omaha. Neb. The 
invention relates to improvements in magnetic medlcal 
apparatns, and the object of the invention is to produce 
an apparatus whieh may be made in the form of a couch, 
1IOfa, Chair, or other article 011 which a pexson may sit or 

'titutifit jlUttitJu. 4 1 1 
lie, and which has a series of electro'magnets arranged in 
such a manner as to create a magnetic field in wbich a 
patient may lie and thus receive the benefit of the elec· 
tromagnetism without danger of objectionable shock, 
even tbough the patient have very delicate sensibilities. 
A further object of the invention is to produce an appa
ratus of this kind which is constructed in such a way 
that the lines of force may be varied at will, so that the 
electromagnetic influence may be made to exert itself on 
any part of the patient's body, cansiug the currents to 
travel in different directions when desired. It consists of 
a support for a body and electro-magnets distributed bc· 
neath the surface of the support, so as to create a mag
netic field. 

A�ri cultural. 

BAND CUTTER AND FEEDER. -William 
McCaleb, Blnff, Ills. 'rhis invention is an improvement 
in that class of band cutters and feeders in which the 
portion of the apparatus constitnting the sheaf or bundle 
carrier is adapted to be turned up or detached, so that it 
may be supported on the body or main portion of the 
frame while the machine is stored or bcing transported. 
The feature of novelty is the construction and combina· 
tion of parts whereby the bundle carrier is adaptcd to be 
detached and swung over and held in place on the main 
portion of the frame. 

LAWN MOWER. - Alexander J. Blun-
tach, Olivia, Minu. The invention relates to an improve· 
ment in lawn mowers, and the object of it is to so construct 
a lawn mower that a reciprocating knife forming a por· 
tion of the cutting mechanism may bc operated by the 
manipulation of the handles of the machine, and further· 
more, to provide a balance wheel rotated by a reciprocat
ing movement of the handles, the momentum of which 
balance wheel will be utilized to make uniform and regu· 
lar the propelling power for the aforcsaid knife. In brief, 
the invention consists in a lawn mower of the combina-
tiOll with a frame, of a fixed and a reciprocating knife, 
handles pivoted to the saiq frame, and capable of move· 
ment to and from each other, a crank shaft the crank 
arms of which are connectcd to the handles, a balance 
wheel driven by the crank shaft, gearing driven flom the 
crank shaft, and a connection between the said gearing 
and the reciprocating knife. 

C O R N H USKING ATTACHMENT FOR 
FEED CUTTERs.-George Arthur Steveus, Ringwood, 
Ill. The object of the invention is to provide a machine 
in which the cornstalks may be cut into suitable lengths 
for feed simultaneously with the effecting of the husk· 
ing of the ears of corn, and to so construct the husking 
mechanism tliat but few of the kernels of corn will be 
separated from the cob, and whereby. further, should 
any of the kernels of corn become detached dnring the 
process of husking, said kernels will be caught and car· 
ried to a conveyor togetber with the husks of corn, thus 
preventing the loose or sheiled corn from being fed to 
the stock together with the cut feed, since it is more de· 
sirable to fecd the kernels of corn in a pnlvcrized con
dition. In · brief, the ;invention consists in a husking 
macbinc, of the combination with a substantially smooth 
roller and of an adjacent roller having flattcned pe .. ipheral 
surface8, and blades longitudinally Jocatod upon the said 
fiattened surfaces, the cutting edges of the blades in the 
rcvolution of the rollers being made to face the snbstan· 
tially smooth roller. 

Mi!icellaneou!i. 

TIu cilarge jor Insertion unt.itr this head is One DoUar a i'  ... 
for t!acn. insertion : about eiQil.t words to a line. ..:!laver. 

ti.sem.entB must be received at publication office as earill as 
Thtwsaall morning to appear in tnt followino week's issue. 

Marine Iron Wo.-i<s. Cblcago. Catalogue free. 
., C. S." metal polish. Indlanapulis. Samples free. 
Mariner & Hoskins, Assayers, 81 Clark St., Cbica,go. 
W. Hoskins & Co., Assay Furnaces, 81 Clark St.,Cbicago. 
Presses & Dies. Ferracut.e Mach. Co., BrIdgeton. N. J .  
Handle & Spoke Mcbr. OMr Latbe Co . .  Chagrin Falls,O. 
Screw machines, mUliDJ! macDlne� and drill presses. 

'l'b e  Garvin llach. Co .. Lai�ht aIld Canal Sts .. �ew York. 
The celebrated " Hornsby-Akroyd " Patent Safety Oil 

Engine is built by the De La Vergne Refrigerating Ma" 
cbme Company. Foot of :East 138th Street, New >"ork. 

Tbe best book for eJectrJCIan8 and beginners in elec .. 
tl'icity is U Experimenta] Science;J by Geo. ::\1. Hopkins. 
By mail. $4 , lI]unn & Co .• puhlishers, 361 Broadway, :Y. Y. 

Stay wit,h your job. and witb your wages pay install
ments for a profitable olive orcbard. Booklet free. 
Wbiting's Olive Colony, Byrne Buildmg, Los Angeles, 
Cal. 

More prolltab�e than your business. Investigate Ran
some's Concrete Construction. Easily learned. l iberal 
terms for exclusive rights. Ransome & Smith Co., 758 

Monadnock Block, Cbicago, 
For Sale.-Two valnable patents Nos. 559,718 and 559,717 

on sailtng and marine vessels. See Illustrated article 
in SCIENTIFIC AMERICAN of May 30, 1896, page 341. For 
terms and further particulars address W. J. Martinez, 
lt� ,Magazine Strclet, New Orleans, La. 

�-�end for new and complete cat.alOJZue at �cientitlc 
and other Books for sale by Munn & Co .. 361 Broadway, 
8ew York. Free on aoplleation. 

HINTS TO CORRESPONDENTS. 
N a m e 8 a l l d  A d d " e"" mnst accompany all letters or no attention will be paid thcrcto. Thls is for OUI 

information and not for publication. 
R e l"f" l'C lu'efoi to former articles or answers should 

give date of paper and pa,ge or number of question. 
l u q  II  i r i c II'  not answered ill reasonable time should 

be repeated ; corrcspondents will bear in mind that some ans,vers reqnire not a little research, and. 
though we endeavor to reply to all either by letter or in this department. each must take his turn. 

B tl y e n,  wisbiug to purchase any article not advertised 
in our columus will be furniehed with addresses of houses manufacturing or carrying the same. 

S p e t.· i a l  " T I'i l l e u I n fc ' I'III �l ti o l l on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Sci e n ti fi c  A 1 I 1 t" " i (' a n  S I I  " ll l e nl e n t 8  referred 
to may be had at the office. PrICe 10 cents each. 

B o o l< �  referred to promptiy supplied on rcceipt of 

TO INVENTORS, 

An experience of nearly fJfty years, and the preparation of more than one tmudred thousand applications for Da" tenLS at borne and abroad, enable us to understand tbe laws and practice on both continents. and to possess un .. 
equaled facilities for procuring patents everywhere. A synopsis of tbe paLent laws of the United St.ates and all 
foreign cQUntrie8 may be bad on application, and persons contemplating t h e  securing of patents, eitber at bome or 
abroad. are Invited to wrIte to this office for prices, whicb are low, in accordance with the times and our extensive facilities for conducting the business. Address 
llUNN & CO., otlice SCIl£NTIFlC AMERICAN, 061 Broad
way. New York. 

IN DEX O F  INVENTIONS 
F o r  which Letter. Pa l en t 0 1'  l b .  

U n i t e d  S late. w ere Gran t e d  

June 16, 1896, 
& N D  BACD DBAIUNG 'rD A'I' DA'rB. 
[See note a.t end ot list about copies of these patents ... 
Air compressing apparatus, hydraul ie, G. E. War-ing, Jr. . . . . .  . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  562,052 Anti-train robbery apparatus, Matthews & Sher ... burne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 562.008 
Ash can, A. !I'iscber . . . . 0 • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  562,176 
A xle. vehicle, F. G. Davis . . . . . . . . . . • • . . . . • • • • • • • •  0 • •  562.357 Bale band fastener, P. K. Dederick . . . . . . . . . . . . . . . . .  562,122 Bale tie making machine. wire. P. K. Dederick • • • •  562,123 Beam, struct.ural, J. H. Edwar<1s . . . . . . . . • . . . . . . • . . . .  562,175 Bearing', roller, P. Dansereau . . . • . . . . . • • . . • • . . . . . • . • • 561.971 Bed, tol<11ng. L A. Auerbacb . . .. . . . . . . . . . . . . . . . . . . . .  562,2€9 
Belt, electrogalvanlc A. Dow . . . . . . . . • . • . • . . . • . . . . . .  561 .975 Belt tastener. C. E. Nellis . . . . . . . . . . . . . . . . . . . . . . . . . .. 562,149 Bicycle canopy, G. C. Ormerod . . . . . . . .  00 • • • • • •  _ • • • •  0 562,091 Bicycle crown forging, L. B. Gaylor • • • . • • • • • • . . . . . .  561,987 Bicycle saddle post, H. Serrell . . . . . . . . . • . . . • . . . . . . • .  562,203 Bicycle support, S. A. Brown . . . . . . . . . . . . . . . . • . . . . . . . 562,278 
Bicycle trainer, H. S. Robinson . . . . . . . . . . . . . . . . . . . . . 562.198 
Binder or file, temporary. A. Weller . . . . . . . . . . . . . . . . 562.OM 
HI ind roller support. venetian. C. L. Miller . . . . . . .  562,233 Block system, automatic, J. Shoecraft . . . . . . . . • . . . .  562,253 
Boi ler, L. Saunders . . . . . . . . . . . . . . . . . . . . . . . .  0 • • • • • • • • • • 562,199 Boiler furnace. steam. J. 8. D. Shanks . . . . . . . . . . . . . . 562,252 Boiler safety check, F. Al bin . . . . . . . . •  u • • • • • • • • • • • • • 562,267 Boiler stay. Preston & Holden . . . . . . . . . . . . . . . . . . . . . 562.025 
Bolt cutter, C. HagelstelD .. . . . . . . . . . . . . . . . . . . . . . . . . .. 562,181 
Book cover, C. L'Enfant . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  562.228 
Bootjack, U. H. Ulferts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 562,000 �gUt: �:�rr!�.PK�J.�wi�l��ai{ri: : :  : : : : : : : : : : : : : : : : :  �:5�� Rattle moulding macbine, A. S. Reeves . . . . . . . . . . . .  562.1f.l4. Bottle, mucilage. C. R. Haner . . . . . . . . . . . . . . . . . . . . . . . 562,134: Bottle stopper, K. Hutter . . . . . . . . . . . . . . . . . . . . . . . . . . . . 562,225 Bottle stopper, J. C. Weitzel . .  . . . . . . . . . . . . . . . . . . . . . .  562,327 Bottles. stoppering, W. Brooke . . . . . . . . . . . . . . . . . . . . .  562.065 Box fastener, '1\ H. Macdonald . . . . . . . . . . . . . . . . . . . . .  562.137 
Bracket, .E. Lenney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 562.229 
Brake shoe , W. S. Dehart . . . . . . . . . . . . . . . . . . . . . . . . . . . . 561.972 Brake spoe. W. W. Wb itcomb . . . . . . . . . . . . . . . . . . . . . .  562.046 
Bridj!e, H. �'. Mitchell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 562.191 Bruso, floor pol ishing. W. C. & J. J. Koetzner . . . . . 562.362 Bru8h, tooth, L. W . · Jones . . . . . . . . . . . . . . . . . . . . . . . . . .  561,995 Bumping post, M. Haley . .  _ . . . . . . . . . . . . . . . . . . . . . . . . . . 562.2n Burglar alarm, G. H. RelChold . . . . . . . . . . . . . . . .  ' . . . . .  £)62.197 ��if�� ���f:::: �;;it:�'a �iJ�.03."��fzouii�: : .. .. :: :' .. ��:3� Camera. photograph iC. J .  Cole . . . . . . . . . . . . . . . . . . . . . . 561.966 
Car, combined sleepin� and parlor, Reese & \-Yi l l is 

562,241, 562.242 
Car controller. electric, E. A. t:lperry . . . . . . . . . . . . . . .  062.100 Car coupling, Poteet & Fitzgerald . . . . . . . . . . . . . . . . . . 562,024 
Car coupling. L. E. Redden . . . . . . . . . . . . . . . . . . . . . . . . .  562,028 Car fender, R. F. Preus8er . . . . . . . . . . . . . . . . . . . . . . . . . . . 562.320 
Car fender and brake. E. F. Dietel"ich8 . . . . . . . . . . . . .  562,288 Car fenderj automatic. Cogniasse & Shultz . . .  . . . .  562,171 Car, railway. F. W. Dunton . . . . . . . . . . . . . . . . . . 562,218. 562,2!10 Car. railway, M. B. Scbalfer . . . . . . . . . . . . . . . . . . . . . . . . . .  562,P37 
Car, raHway, H. H. Sessions . . . . . . . . . . . . . . . . . . . . . . . . .  562�343 Car windows. portable dust deflector for. C. H .  

Adams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  562,111 Cars, ticket holder for raHway, H. Cushman 
price. 

llIi "" " a  ... sent for examination marked or labeled. 

562,120, 562,121 

should be distinctly 2:�gi��0��efhi�·e�·8ii���0.ftviditi;,: ·d;;vice . .  ior. A·: 5G2,187 

Bonos . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  561,000 
Carpenter's gage, E . .E'. Culbertson . . . . • • • .  o • • • • • • • • •  562,070 

(6882) L. So w rit es : 1. I wish to make �:i�?i'���rj��.etfl�Ch�·: .�.�����:::::::::::.·:::::::::: �1:r� 
an induction coil capable of throwing a ten inch spark. 2:��s,c�:.;:��haii��a:e 'forSt::;; wiie;'ied: Ciapp '& 562,043 
Please give length and diameter of secondary coil ; Bailey . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  562.355 

size of wire for primary aud number of layers ; size of fg�fs��'i.': 1��� ��tJl�'l.tzld�;: �: r.,��\:'ai:dt::::. : : :  �:� 
wire for secondary and number of pounds. Wliat kind Churn, W. L. Ha ley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  062.296 
of current passes through condenser-static or otherwise ? g::"':.�tf!· f{;ttf,:'�\iiai:;Iiirie: ii: J': Campbeii: ::. : : : : :  �gi:� 
Explain how condenser iucreases length of secondary Cigarette makin" machine. A. Br"an<let . . . o o  . . . . . . 562,213 

}j'OLDING STAND. -William E. Baxter, spark. Why is primary generally made considerably 81���,dkr��;.dB�·ef&D���8C�Ck: : : : : : : : · . . ... .. : · . .. : : · . .. 
:·
. ��:� of Frankfort, Ky. The invention is an improvement in longer than seconda .. y ?  A. Our SUPPLEMENT, No. 160, Clutch , frict ion, G. A. Armington . . . . . . . . . . . . . . . . . .  562,165 

folding stands, and especially in stands for 118e in and describes a coil capable of giving a 1� inch spark. A Sgl�r���tl.:'��7gs:".;:,��'i,�ik)�·o�·�atte,: ·fo,:, . .  M: 562.280 

forming parts of camping kits, wbich may be employed coil of double the linear dimensions oHhis one, if properly A. Stevens .  . .  . . . .  . . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . 562,045 

efJiciently for supporting a coffee pot, boiler, or cooking constructed, should give a ten inch spark. Such coils 8g������ �l��: �: �·S¥.;';�:�����: : : : ·. : : : ·. 
'. ' : : '. : : :  �:� 

utensils on a fire when in use, and when not in use can are hard to make and should not be attempted by the Condenser and lint cotton conveyer. storage. W. 
be folded compactly for a storage. In brief, the inven A. Patterson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  562.R�8 

tion consists of a folding stand comprising the open amateur. Wind the secondary in six or more ser,tione. g��ri�b!-?c1: ���gf:!u:p�a;!t�8�1��ij:Fosier::::::: ��:�� 
frame top, the legs pivoted near their npper ends to said 

There is no such thing as a static current; the condenser 8�����b�i'h� ���sJ��tad'��p�,:. �'. ���t.�r .. .. .. : .. .. .. .... . : ��UA� becomes charged (" statically " may be applied, but adds Cotton preRS, '1'. J. Griffin . . . . . . . . . . . . . . . . . . . . . . . . . . 562,180 top and foldable into the plane of said top or down to nothing to the meaning), aud at once discharges,:overcom. Counting or adding macbine, J. J. McGinty . . . . . . .. 5f2,143 fo .. m legs and stopped in both adjustments by abutment ing the prolongation of action due to the extra current, CrAte. folding poultry, O. P. Rosenberger. . . . . . . . . .  562,OR1 
WIth the top frame. demagnetizing coil and cansiug more of the energy to go g��c��rJ��: t��de_nd��: .�: .�:. ��.��.�y: : : . : : : : : : : �§:�� 

COOKING ApPARATUS. - William E. into the spark discharge. The primalY is much shorter, 2����1� ������,
e
a�j��f:b2: �r�: i1'u';����er: : . : : :  �i:6�i 

Baxter, Frankfurt, Ky. The invention is in the natnre as regards feet of wire iu it, than is the secondary. If Cutting helically coiled sbavings or strips, ma-
of a cooking apparatus for camperE', for house use, and the number of turns in the secondary is divided by the DiS�r:�';,:g�: K �. 3����·.·.·. : .·.·. : ·  .

.. . . .. .. .. .. .. .. .. : .. .. :: ':. ��:�� 
for wood, charcoal, gas, OIl, etc., wherein afe provided n
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thrye gl��l:� ����d?F �t����S
jj.'. '.' .'. : . .... . '. '.'. : '  . .. ... .. .. .. .. .. . ... : ��:�g an oven and a stove, the stove being formed in detach- LL F1 - Distil ling apparatus, water, M. L. Sargent . . . . . . . . 562,326 

able sections, and such sections bein" ada ted when I approximate voltage of the sccondary circuit. The ap· Door, sl iding, J. A . ,McElro

.

y . . . . . . . . . . . . . . . . . . . . . . . . . 562,141 
� P . . . f 1 h Drawmg press, P. � .  Holmj!ren . . . . . . . . . . . . . . . . . . . . . 562.&;0 

separated to be stored within the oven, the oven being proxlmatlOn IS apt to be far rom c ose, owcver. Dr�dging apparatus. q. D. Miller . . • . . . . . . . . . . • . . . . .  562,232 

1 d t d t t ·  d' h t ffi ' t W J S · t W ' II k' dl Dner. See Clotbes dner. a so a ap e 0 con am pans, 18 cs, e c., su Clen to (6883) . • • Wrt es : 1 you In Y Dri l l .  Ree Traveling swing drill. 
constitute a limited camp kit,. the whole being adapted tell me how I Can make the cells of batte .. y to use to light g����g�;�r';i�fe. IW.N:J'!Sf��ii':j.t : : : : :  : : : : : : : : : : : : .  : : :  ��:g}� for compact storage, adapting the Improvement fOf a one or two candle power electric lamp for a bicycle Ductile articles. mechanism for ornamenting, S .  
pleasure or  army cam.p p�ose�. Iu brief, the invention headlight ?  A. A small bicarbonate plunge battery is pro- Dye�da��avr�':,�.o§�t;;;id '&Tediick';: : : : : : : :::::. '. :: {jgi;l1i1 conSIst. of the combmatlOn WIth the oven having an bably as good for your purposcs a8 any. Use very per- Easel • .  W. jj. & J .  Marholf . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �"2.138 

outer casing provided at its open end with inwardly fectly amalgamated zincs and have it so tbat they can be i �J�ml� b:,;':ciu��;��giens�1D:·j�in�a��r: 'iij::>i'o� 562,118 

projecting lugs, and the inuer casing or shell fitted remov· withdrawn from the solntion when not in use. The car- quet . . , . . .  , . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 562,261 

ably in the outer casing and having at its free end a bons yon may have very thin. to save room. You will ������� d:��h���I��ay�t�t�r.�·y�a!���i:rmaiin 562,209 flauge overlapping the open end of tbe onter casinl.( and need thrce couples for one candle power. Ele�tRg';;,���fr·conij.iiliej.: ·Fi: A: 'Bryani: : : : : : : : : : : :  �i:m having notches or openings for the 111gs of the outer (688') F. M. a<ks w h ere to procura, a Electric switch, J. l!'. McElroy . . . . . . . . . . . . . . . . . . . . .  5Il2.142 
shell, the door hinged to the inner - shell and the bolt '> Q II " Electric switc'. automatic. Barstow & Llr.dsay . . . 561,908 

pIvoted to said door aud turning into engagement with description of all the different antomatic circuit breakers �l�������\l'c
n:if:�b

i�.:;:��tg[: �i1Pa':.���na:I::::::::::: ��:ilZI 
the lugs wherel)y to hold the door closed, and the inner that are now on the market. Also, please tell me what is Elevators, automatic power controller for, J. H .  
shell within the onter one. the best practical insulator, that is, will stand the greatest Eni{����:i5:Riu .. Ch;,·:::::::::::: 

.

. ::::::::::: .. :::: . .  : {jgl:� 
CLOTHES PIN. - Ir vin Y. Barin!!"er, 

Perkasie, Pa. The invention relates to that class of 
clothes pins which are adapted to remain permanently 
on the clothes line ; and it has for its object to construct 
a pin of the character indicated, so that its members will 
exert a nniform pressnre throughout their length. A 
further object of the invention is to provide such a pin 
with means for facilitatiug putting it on the line and re
moving it therefrom. A still further object of the inven· 
tion is to provide the pin with an additional means for 
clamping the clothes pin. The invention consists of a 
clothes pin, comprising a twin shank, the members of 
which are a less distance apart than the diamcter of the 
clothes line, and an open or split loop at one end of the 
shank, one member of the loop being bent over the end 
of the other member and then down approximately 
varallel thercwith, forming overlapping members between 
which " line can be passed into the loop. 

NOTE.-Oopies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each, Please 
send name of the patelltee, title of invention, and date 
of thiS paper. 

amount of heat. A. You will have to apply to the differ· ���l��'cl�r�b?:: ii.ne�'\�':tiIS!�����;,'W:E. Prall, eut dealers in electrical supplies for such information . Jr . . . . . _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  562,153 
Porcelain represents about the bcst insulator nnder the ���J�p"e0s

nt��l\i:�a�ie
c
r�

a'f�:un�ws�a����h�ic:: 562,305 

limitations of your query. opener for, F. E. Munn . . . . . . . . . . . . . . . . . . . . . . . . . . .  562,�36 

(6885) E .  J. M. a sk� : 1. What is m ean t  J!�;fc �g�����f,;ro�A�cte�'J.
l
yyaii." . . ... .. ::: ·. : : : : : : : :  �U� 

Faucet, Fowler & Fettic . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 562,127 by saying that galvanic batteries are connected in series 
and in parallel, and what are these different modes of 
connection used for ? A. The SCIENTIFIC AMERICAN, 
vol. 61, No. 15, and our SUPPLEMENT, No. 792, describe 
different ways of conuecting battery cells 2. What is 
an earth battery ? A. Our SUPPLEMENT, No. 157, among 
other batteries, describes t.his. It is of little value. 3. 
In the SCIENTIFIC AMERICAN of Augnst 9, 1879, page 91, 
commuuication (10) H. W. F.,  describes a cheap battery. 
Does this battery soou polarize ? What is it used for ? 
A .  The battery is for closed circuit work. It will polar· 
ize rather early, owing to small quantity of solution. 
4. IIave you a number of the SCIENTIFIC AMERICAN 
SUPPLEMENT describing the making of the different 
kinds of galvanic batteries ? If so, will you please send it 
to me ? A. We refer you to our SUPPLEMENT, Nos. 157, 

158, 159, and 792, for illustrations and descriptions of nu
UIe1'IIUII fOl"Illi of batteries. 

����:� ��1�lri��rw�t��r�]B:;���e� .�. �l.���: : : : :  �:m1 Fence. portable sectional. T. Stillaway . . . . . . . . . . . . . 562,046 ;���� ����O�.�i�e����W���::::::::::::::::::::� �:� Fence, wire. C. Lane . . . . . . . . . . . . . . . . . . •  0 . . . . . . . . . . . . . . 562,308 Fence, wire, W. P. Randall . . . . . . . . . . • • • • • • . . . . . . . . .  562.322 Fence wiring tool, J. B. CJeaveJand . . . . . . . . . . . . . . . . . 562,170 Fence, machine tor weaving- cross wires in wire, 
H. Carter . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " 561.005 �"encing, 100m for weaving wire, W. N Pari'ish . . .  56:t.cm4 Fiber, composition fol' treating. C. Efros . . . . . . . . . • 562,219 

File case or cabinet, W. J. Boniface . . . . . . . . . . . . . . . . 502.352 
File wrapper for holding bil ls, papers, etc., J .  S .  Dearborn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 562,281 Filter, water, J .  H. Pierce . . . . . . .  . . . . . . . . . . . . . . . . . .  562,151 Fire alarm, pneumatiC, A. Goldstein . . . . . . . . . . . . . . . 562,130 Fire alarm sil!1lal box. J. J. Ruddick . . . . . . . . . . . . . . . .  562.� Firearm, breechloading, M. V. Oefll!o . . . . . . . . . . . . . .  562 286 
E'ire extinguisher nozzle. J. G. Hagmann . . . . . . . . . .  562.23P Fireproof tloor, H. & W. Gt;,raerdts . . . . . . . . . . . . . . . . .  562.22l Fishing rod holder, automatically actuated, O .  

Plath . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 562.196 Fodde. bundler. ,I . O. Johnson . . . . . . . . . . . . • . . . . . . . . 561,994 
Frame. See Separable frame. 
Fnrnace. See Boller furnace. Drying furnace. 

lWaBtillll furnace. 

© 1896 SCIENTIFIC AMERICAN, INC.



4 1 2  ',itutiii, �lUtri,au. 
Furnace grat.e, T. Reese. Jr . . . . . . . . . . . . . . . . . . . . . . . .  , .  562,196 Sewing machine feed mechanism, W. J. Stewart. 
Furnaces, art of and apparatus for controlling 662,160, 562,161 

operation of traveling grate, E. B. Ooxe . . . . . • .  562.068 Sewing machine. glove and fur, J. F. Wilhelm . . . .  562,109 
Fuse. shell. H. Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  662,061 Sewing tubular articles, macbine for, Klotz & 
Gage. See Carpenter's gage. Saw table "age. Beyroux . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Garden implement, S. Scott . . . . . . . . . . . . . . . . . . . . . . . . .  562.248 Shaft coupling. W. J. Temple . . . . . . . . . . . . . . . . . . . . . .  . g:: gE����;��ela��!n � :�g?8��·. '::.: : : : : : : : : :  562.2

U ��:�
e
s���p�r.
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�g�I���.S.���� .�: �: ���.���: : : : : : : : :  

Gas enlline. G .  W .  Lamos. . . . . .  . . .  . . . . . . . . . .  • • • • . . . .  Sboe fastening, W .  H .  Benford . . . . . . . . . . . . . . . . . . . . .  062. 14 
Gas generator, H .  C. Serlleant. . . . . . . . . . . . . . . . . . . . . . .  Shoe upper, J .  A .  Adams . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  562,347 
Gas r"",ulator. T. Gordon . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . Shredder head. G. W. Packer . . . . . . . . . . . . . . . . . . . . . . .  562.092 
Gas regulator. A. A. Plndstofte . . . . . . . . . . . . . . . . . . . . .  562,340 Shuttle threader, F. Lafountain . . . . . . . . . . . . . . . . . . . .  562,002 
Gate. See Sliding aDd swinging gate. Sillnal. See Railwayi�al. 
8:��: �.<tv�W:,!£.�: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  �:l� ���'c��li:·�cIine?s�B�v.:ii peit: : : : : : : : : : : : : :  �:l.o� 
Gem setting machine. C. H. Field . . . . . . . . . . . . . . . . . .  562.292 Slelgb knee. F. D. Smltb . . . . . . . . . . . . . . . . . . . . . . . . . . .  562.256 
Generator, See Gas generator. Steam genera- 8lidi� and 8winllinll llatet A. J. Russell . . . . . . . . . . .  562.035 

tor. Snow plow, T. A. Fick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  561.980 
Grader and dltcher. road, D. Harmon . . . . . . . . . . . .. .  561.9l8 Soap holder. H. G. Rouuds ... . . . . . . . . . . . . . . . . . . . . . . . .  562,033 
Grain washiing and cleansing apparatus. E. A. Spnnkler. See Lawn spriukler. 

Weinhold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 562.053 Staud. See Di.play stand. 
Grate smoke bleacbinl! attacbment. J. T. !:'ands . . .  562.247 Station Indicator. W. B. Ramsay .. . . . . . . . . . . . . . . . . . .  562,026 
Grate, travelin�, E. B. Coxe . . . . . . . . . . . . . . . . . . . . . . . . . 562.069 Steady rest. J. H. Blum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  562.271 
Gri
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Gutta percha cloth. making. J. S. Coyte . . . . . . . . . . .  562.281 Stone, artifiCial. G. G. Schroeder . . . . . . . . . . . . . . . . . . . . 562,201 
Hammer. steam. F. B. Miles . . . . . . . . . . . . . . . . . . . . . . . . 562.231 Stopper. See Bottle stopper. Bottle cap stopper. 
Hanger. See curtain banger. Picture frame ��g�:: l����nii'. \I: §\n�����: : : : : : : : : : : : · : : : : : : : : : : :  
Har��f:�: Hardman & Turley . . . . . . . . . . . . . . . . . . . . . .  562,358 Stove, range or furnace grate. A .  Sloan . . . . . . . . . . .  . 
Hat beating and cleansing machine, C. E. Win- Straw stacker, telescopic, F. F. Landis • . . . . . . . .  o • • •  

terros . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  562,057 Sucker rod socket, Pennell & Brlgl! ... . . . . . . . . . . . . . .  'Xl2.238 
Hat pouncing' machines. compound graduated Sugar, convertinil starcby material into, J. Taka-
Hat8����c��� �a�h����ouDcing bead for: 'j: . ii: 562,800 SWi��.

e • .  see ' 'Eiectrfc' switch: . . pileumaii"c . 'di� 562.103 
Ha��';;ler tr .. ci' i-aii; 'M:: G: ·Grosscuji::::::. :::. : : �:� �'{,':,�� s����h�
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n 
I.e ' 'vasseiir ' <iii 562.0

71 I ��b\�� Ig��'l'!iv�il�Wt�'l;ie:" KiiockdO'wn 't"bie: 
. .  562,�82 

Belisle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 562.085 Table cover. metallic. H. B. Kimball .. . . . . . . . . . . . . . .  662.228 
Hook, K. F. Malyon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  562,314 Table waiter. F. A. Clay . . . . . . . . . . . .  ; . . . . . . . . . . . . . . . . .  169 
Hooks. etc .• in ceilinlls or other higb structures. I Telegraphy. E. F. Law .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  

means for securing Bcrew, H .  P. :seymour . . . . .  562,041 Telephone BWltch, G. S .  Maxwen •• . • • . . . • . • • • . . . . . . .  
Horse chp.cking devicel .J. A .  Mullen . . . . . . . . . . . . . . .  562.016 Telephone switchboard. G. S .  MaxweIl . . . . .  562.009. 
:g��s'{,�';��.

J
j$lI�i�.'.� : : : : : : : : : : : : : : : : : : : : : : . : : : : :  =:� Telephone system. G. S. Maxwell . . . . . . . . . .  ; . . . . . .  . .  

Hose .stand. A .  Gal\ . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . .. . . . .  561.1)86 Telepbonlc exchan .. e system, S .  Berditscbewsky. -
H0'W.

n
�t:g�eb��e JO�:�.�� . ?e

��� �.� .��:. s.���.
t
���: 562.259 The

c
r�g�t:t;�i.:'i�I�;;ri·& Zoelier. : :  : :  : : : : : : : : : : : : : : : 

HYi����r :rgl �.��� . .  ������:�: .��?���
l
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t
?:: . �: 562.992 �R��id��?�� �e:iia���
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�;�:·ii.' Scott: : : : : : : : : : : :  

Index, G. W. Leesnitzer . . . . . . . . . . .  0 • •  ' 0 '  • • • • • • • • •  ' 0 '  562,310 Thrasber feedinll sttacbment, bean, F. A. Prior . .  
Indicator. 8ee Electrical energy indicator. Sta- Time recorder, El. S. Gaines .. . . . . . . . .  o • • • • • • • • • • • • • • •  66 ,985 

tion indicator. Toilet rackt combination, m. J. Morton • . . . . . . . . . . . .  562,3&4 
Indicator lock, J. J. Wolcott . . . . . . . . . . . . . . . . . . . . . . .  562,059 'rool. comblllation. L. D. Ball .. . . . . . . . . . . . . . . . . . . . . . .  561,957 
Insulation from electriC wires . device for remov.. Torpedo steering mechanism, rl. Obry .. . . . . . . . . . . . .  562.235 

ing, A. E. O. Riecke! . . . .  . .  . . . . . . . . . . . . . . . . . . . . . .. 532,097 Towing machine, �\ �. Manton .. . . . . . . . . . . . . . . . . . . . .  562,316 
����WJ?;t.!t\'!,���ll:�PA�P��

o
.,,:,�: : : ' : : : . : : : : : : : : . : : : :  562.1

00 ��.rc:.;a����"g·itp ... ar .. ii; .. ;tiia ... t controiliiig ' viii ... ;; 
561,
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Iris mechanism casing. M. Berger. . . . . .  . . . . . . . . . . . .  for, H .  Tirm�nn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  562,049 
Kneading snd rollin£!' machine. W. D. Sprague. . . .  Transom sash aujuster, C. E .  Frye . • . . . . . . . • . . . . . . . .  562,075 
l!'.i'.���j.;�I��bJ'iac':&FT�;����::::::::::::::::::.: ���ii���llo'ri�fd
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Lamp. vapor, R. Corscaden . . . . . . . . . . . . . . . . . . . . . . . . . .  Trousers protector. bicycle, J .  E .  Newton .. . . . . . . . .  562,150 
Ilastinf macbine. G. W. Cart,er . . . . . . . . . . . . . . . . . . . . . .  �ruck, car, W. H. Boynton . . . . . . . . . . . . . . . . . . . . . . . . . . 562,2�12 
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E Boyle . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 562.210 Turn table. W. B. Doddridge. . . . . . . . . . . . . . . . . . . . . . . .  4 
t::t'l.:¥���\';g :ac�?��'\'i�'iiiis: : : : : :  : : : : : : :  : : ::: =:� ��s.;!;ri'iatii�;j.\'���nei,'jobii,joii &'Low: :002;679. 
Leather strln�s. machine for cuttin". W. Kootz . .  562.000 Typesetting apparatus. Johnson & Low . .. . .  561,993. 
Leather strips or 8trinlls. machine for cuttinll. W. 

Kootz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  561,999 
Lemons. etc., juice extractor for. 8. R. Dummer .. 562,125 
Lens-rln"s. tool for producmg test. M. J. Hinden. 062,183 
Letter box, W. Peck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  562.194 
Lifter. See Plate lifter. 
Llo:atnre receptacle. C. J. Daniels . . . . . . . . . . . . . . . . . .  562,173 
Limb. artificial. E. H. Erickson; . . . . . . . . . . . . . . . . . . . .  561,979 
Lined pipe. P. A. Calabart . . . . . . . . . . . . . . . . . . . . . . . . . . . 562,354 
Lock. See Indicator lock. Sash lock. Switch 

lock. 
Lock. '1'. Hasshageu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  662.077 
tgg�:�: �.
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Loom harness leveling device. T. Birchall . . . . . . . . . 
Lubricant. C. Efros . . . . . • • • . . . . . . . . . . . • . . . . . . . • . • . . . . •  
Luhricator. N .  Leidgen . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
ti:��:e;:."��::�. 'l¥ei�h���.��: : :  � : : : : : : : : :  : : : : : : : : �:32.� 
ti:�����f�o��i:',';,"nl.·::·t��ii:.t�:;e: : : : : : : : : : :  �:� 
Meter. See Water meter. 
MH!. See Sawmill. Windmill. 
Millstone dress. G. W. Koifrat . . . . . . . . . . . . . . . . . . . . . .  562.306 
Millstone pick. F. N. Silvey . . . . . . . . , . . . . . . . . . . . . . . . .  562.044 
Mixer. See Drink mixer. 
Moulder's 8creen, Gl"otf & MUJer . . . . . . • . . . . . . . . . . . . .  563,076 
Motion. mecbanism for convertiD2' continuous 

rotary into alternatln .. rotary. E. C. Doolittle .  562.124 
Motor. See Petroleum motor. Wave mot(lr. 
Motors, regulating alternatine-. A. H. Armstrong. 562,062 
Pan. combined mop and wringer, G. Beecb . . . . . .  . .  
�:�::u��!1���a���r����.
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Pastry loosener. C. W. Booth . . . . . . . . . . . . . . . . . . . . . .  .. 
Pavin,2' roHer, Booth & Flinn . . . . . . . . . . . . . . . . . . . . . . . 
Penbolder. A. J. Reams . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Pencil, lead. C .  W. Boman . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Poncil sbarpener. A. Kaiser . . . . . . . . . . . . . . . . . . . . . . .  . .  
PetroJeum motor, F. i\lex _ . .  . . . .  . . . . . . . . . . . . . . . .  . .  
Pbotographic plate bolder. F. A .  Brownell . . . . . . . .  • 
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Piano or Similar stringed instrument, L. W. B]a-
si us . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 561.959 

Picture frame hanger, C. H. Fret'man . . . . . . . . . . . . . .  561,983 
Pilot or Signal, electrical, H. H. Franklin . . . . . . . . . .  561.982 
Pipe. See Compuund pipe. Lined pipe. 
Pipe coupling. P. & .T. Lukasevig' . . . . . . . . . . . . . . . . . . . . 562,189 
Pipe thread protector, W. H. PIckett . . . . . . . . . . . . . .  562.339 
Pipe wrench. G. D. Stevens . . . . . . . . . . . . . . . . . . . . . . . . .. 562,101 
Planter. seed. J. C. Lelssler . . . . . . . . . . . . . . . . . . . . . . . . . .  562.188 
Pla1 e lifter. W. H. Craig . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50'1.969 
Pliers or similar tool , B. L. Toquet . . . . . . . . . . . . . . . .  562 
Plow. duplex sbovel. Lon" & Fisher . . . . . . . . . . . . .  . .  
Plow point and share� A. C .  Rosencranz . . . . . • • • . • •  562 
Plow, reversible. C. Stroebel . . . . . . . . . . . . . . . . . . . . . . .  562 
Pneumatic dispatch tube carrier. C. F. Pik.e . . . . . . .  562 
Pneumatic di8patch tube switch, C. F. Pike . . . . . . .  562 
Pocketbook, J. Ross . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . .  562,032 
Pucket. safety. C. M. Jobnson . . . . . . . . . . . . . . . . . . . . .  562,361 
Pole. adjustable carrialle, N. L. Holmes . . . . . . . . . . .  562,185 
Post. Ilumplnl{ post. Fence post. 
Power. See Horse power. 
Power converter, J. F. R. Knrobloch . . . . . . . . . . . . . . . .  561.998 
Press. See Corn shock press. Cotton press. 

Drawing press. 
Primary battery, R. P. Osgood . . . . . . . . . . . . . . . . . . . . . . 562,019 
Printing machine. H.. P. Schulze . . . . . . . . . . . . . . . . . .  562,099 
Propeller. boat. C. D. Aullur . . . . . . . . . . . . . . . . . . . . . . .  . .  
PropeHer for ships, screw. R .  S .  Peabody . . . . . . . .  . .  
Propeller for vessels. Bcrew, .T. R .  Miller . . . . . . . . . .  . 
Pulley. J. H. Foote . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Pulley bloC« han�er and removioj;{ device. rope or 

wasbl ine, F. J .  & A .  Schwarzkopf . . . . . . . . . . . . . . .  562.156 
Pulley, speed. W. M. McIntyre. . . .  . . . . . . . . . . . . . . .  562.234 
Pump. Del peyroll & Rousselin . . . . . . . . . . . . . . . . . . . . . .  56'l,285 
Pump. centrifugal, Seanor & McCaskill . . . . . . . . . . . .  562.157 
Pump, bydraulic air. E. H. Weatberbead . .  562.183. 562.164 
Puzzle. W. E. Wilcox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  662.26! 
RaCk:. See Display raCk. Toilet rack. 
Rail , A. G. Heinle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  562.135 
Rai l hondo electric. W. H. Wil!gin . . . . . . . . . . . . . . . . . .  562.107 
Ji,ail bond or connection. H. P. Wellman . . . . . . . . . .  562,055 
RaUs to transverse or longitudinar sleepers, sys .. 
Rail��y

o
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��iI�Wri����'. �: .?����� : : : : : : : : : : :  �:� 

Railway switch, 4. MaIm . . . . . . . . . . . . . . . . . . . . . . . . . . . . 562,315 
Railway switch. electric. W. R. Oallgett . . . . . . . . . . .  561.970 
Railway system, W. H. Boynton . . . . . . . . . . . . . . . . . . . .  562,211 

1:�1���:.
yS

�:�T1�e ����t;J�r�· 
Coerper • . . . . . . . . . 562,216 

Refrillerator car. J. & J. Lorenz . . . . . . . . . . . . . . . . . . . . . 562,087 
Refrillerator car door. M. J. La Flare . . . . . • . . . . . . . .  562,001 
Regulator. See Feeder rel-{ulator. 
Relasting macbine. E. E. Winkley . . . . . . . . . . . . . . . . . .  562,110 
Revolver. H. M. Caldwell . . . . . . . . . . . . . . . . . . . . . . . . . . .  561.96,3 
RoastInll furnace, .T. R. Sears . . . . . . . . . . . . . . . . . . . . . . . .  562,158 
Roller. See Paving roller. 
Rope handling device. O. E. Duhois . . . . . . . . . . . . . . . .  561,976 
Rotary enlline. W. I!l. Prall .  Jr . . . . . . . . . . . . . . . . . . . . . .  562.152 
Rotary engine. L. Sivertson . . . . . . . . . . . . . . . . . . . . . . . . .  562,159 
Rubber heel attaching device, A. N. Barrett . . . . . .  562.113 
Ruler, parallel. M. H. Hewitt . . . . . . . . . . . . . . . . . . . . . . . .  662.298 
RuIinl! device. paper. B. Karfiol . . . . . . . . . . . . . . . . . . . . .  561.996 
Saddle. harne.s. O. F. Seyfarth .. . . . . . . . . . . . . . . . . . . . .  662,251 
Sate. T. M. Brintnal l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  662.277 
Sand "uard. A. Booth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  562.115 
Sash fastener, H. J. Sarratt .. . . . . . . . . . . . . . . . . . . . . . . . .  5e2,036 
Sash lock, A. A. Veer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  592,104 
Saw brace, G. Gatf . . . . . . . . . . . . . . . . . . . . . • • • • . . . . . . . . • . . .  561,984 
Saw guide. Peake & Inderlied . . . . . . . . . . . . . . . . . . . . . . .  562,237 
Saw mill. band. N. Shaw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  562,042 
Saw mill. ganll. D. Crane . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  662.217 
Saw tab le Ilage, F. Holmes . . . . . . . . . . . . . . . . . . . . . . . . . .  562,330 
��������3::::, s�:t
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Screen. See Molder's screen. Window screen. 
Scruhher. J. S. Dunbam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  562,072 
Separable frame. E. A. Wilcox. . . .  . . . . . . . . . . . . . . . . .  562,1()j 
Sewing macbine. E. F. Mower. . . . . . . . . . . . . . . . . .  . .  562,335 
Sewing macbine, buUonhole, J. Laird, • . . • . . • • • . . • •  562.003 

Typesettinl! case. J obnson & Low . . . . . . . . . . . . . . . . .  . 
��:�:l���l.rJ'f.��t�rv��

h
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Undergarment, D .  I .  Devoe . . . . . . . . . . . . . . . . . . . . . . .  . .  �:l�:: -{y�:�"Hf;ri,joii.:: : :  : : : : : : : : :  : : : : :  . .  : . •  : : : : :  : : : 
Valve screen cleaning device. pneufl1udc signal-

Ing. J. R. Ide . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  562.301 
Valve. steam engine outlet. W. Scbmldt . . . . . . . . . . .  562.039 Vebicle. motor. A. H. Kennedy . . . . . . . . . . . . . . . . . . . . . .  561.99'1 Vebicle wheel. A. M. Howard . . . . . . . . . . . . . . . . . . . . . . .  562.224 Vehicles, detachahle mud guard for. I. L. Oakes .. 562.192 Vebicles. drivin� mecbanism for seJf moving, 

De Dion & Bouton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
Velocipede frame, J. S. Copeland . . . . . . . . . . . . . . . . .  . .  
Velocipede frame. H. P. Fowler . . . . . . . . . . . . . . . . . . .  . 
�JZg�t�:k���

n
l: �a!i:.����: : : : : : : : : : : : : : : : : : : :  �:348 �::g�:�f�hl,f.;.�. ';1�1:;.�itii::::::: : : : : ::: ::: : : : : :  �:� Wasbing machine, \V. Powe . . . . . . . . . . . . . . . . . . . . .  � . . '562.240 Water closet flushing apparatus. J. H. Devlin . . . .  562,174 Water closet • •  iphon; E. C. Stover . . . . . . . . . . . . . . . . . .  562.047 Water meter. L. H. Nasb . . . . .  562.144, 562,146, 562.H7. 562,118 Water meter. disk. L. H. Nasb . . . . . . . . . . . . . . . . . . . . . .  562.145 �:;�r r:;�\S��"c�lleK1':��n:.��.�. � .��.�� :::::::::: �:� Weeder, 1.1\ Wiard . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . •  562,106 Wbeel. See Vehicle wbeel. 

Wh
<S8��r�;: . �.

t
.�
.
: . .'Ilac�i.�� . .  �?� . .  �:��.S.I��: . ?' . .  �: 562,172 Wheplbarrow. B. C. McCabe . . . . . . . . . . . . . . . . . . . . . . . . .  561.139 Wblmetree. H. Barber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  562.003 

�rJm��:athl'iie��g���: W:War;iw.;il� ·jr.: : : : : : :  �:� Windmill) J. L. & F. M. Ru.t . .  . . . . . . . . . . . . . . . . . . . . . .  562,24« Window rastener. storm, J. Burns . . . . . . . . . . . . . . . . . .  561,962 Window screen. W. B. Pbllllps .. . . . . . . . . . . . . . . . . . . . .  56'J.095 Wire feeding device. J. W. Gran!?er . . . . . . . . . . . . . . . .  562.222 
���'i..�t".

etg�
�
rpl"e ����':,'l.': " " " ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '  562.015 

Wrencb. M. W. fnsterburl! .. . . . . . . . . . . . . . . . . . . . . . . . . 562,112 
Wrench. A. Butterfield ... . . . . . . . . . . . . . . . . . . . . . . . . . . . .  562.117 
Wrench, H. A. Coolidge .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 562,329 
Yoke. neck, N. L. Holmes . . . . . . . . . . . • . . . . . . . • . . . . . . . .  562.184 

DESI GNS. 

�iftf�� ��%��a.,��t�';.; �il�' �::llt�;;a<i ·m .. iik 'or 'cov-25
.
64

8 

Bot�f��V.WM��:.�: .������.���: : : : : : : : : : : : : : : : : : : : :  �::!ili Box, W. B. Van Buren . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25.643 
g�;o.ih°g��?n�s.Jp:a'!-����: : : : : : : : : : : : : . : : : : : : : : : : : : : �  �:� Carpet, A. Bunel • . . . . . ..• . . . • . . . • • . • • • . . . . . . . . . . . . . . • . . •  25,6M 
8r.8�

t
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8i����,:>fi.:'�b�d:rs���;.�·for: 'j:wiiIOxi: : ·. ·. : : ·. ·. : :  �:�� 
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S
�d6i;i.iii.: : : : · : : : :  �:� Game board. J. H. Somervi l le . . . . . . . . . . . . . . . . . . . . . . . .  25.651 Knives, etc., handle for, P. O. Dicki�son .. . . . . . . . . . .  25�636 

Low water alarm column, A. W. Walll . . . . . . . . . . . . . .  25;650 l\!at. Salt.zkoru & Ni colal : . .  . .  . . .  . .  . .  . .  . . .  . .  . .  . .  . .  . . . . .  25,652 Napkin rmll. J. Hasselhr'ng . . . . . . . . . . . . . . . . . . . . . . . . . .  25,637 Picture mat, A. Wells . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25,644 Spoon. etc. • .E. W. Campbell . . . . . . . . . . . . . . . . . . . . . . . . .  25.834 Spoon, etc., A. F. Jackson . . . . . . . . . . . . . . . . . . . . . . . . . . .  2b,630 Spoon. P. B. Noyes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25,633 Umbrella stand. M. J. Collins . . . . . . . . . . . . . . . . . . . . . . . . .  25.645 Vending macblne casing. C. E. McDowell . . . . . . . . . . .  25,649 

TRADE MARKS. 
Baking powder, Bain & Chapman Manufacturing 

Company . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28.413 
Beer, lager. Adam Scheidt Brewing Company . . . . . .  28,395 
glggl�:'a�Id"-�s

d
t�����i:°f.��iii;.;r: : : : · : : : : : : :  �1&'i 

Bicycles. parts. and sundries, Stanley Cycle Manu .. 
facturin" Company . .  . . . . . . . . .  . . . . . . . . . . . . . . . . . .  28.415 

Boots and shoes, leather, White Bros. & Com-
Bott�

n
,!,i(i' �hoe'" mad,'-of ieiiiJie. O'r 'of ·i';"iii��a�' 

28.410 

ci�i����. 't;afie���
e
�;;m",,,UY.: : : : : : : : : : : : : : : : : : : : : : :  �:� 

Coating or varnishes, composition. David B. 
Crockett Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28,385 

Corduroy velveteen dress faCings, Kursbeedt 
Manufacturing Company . . . . . . . . . . . . . . . . . . . . . . . . .  28,379 

CosmetiCS, fJJ.ce powders, lotions. soaps, paste, and 
(1ot��ri' �i���

I
��'o�';. P':�o";y ' M'anufaCtlirlitg . Com� 28,391 

Cou�t
n
�rop"',' iabi;'t;'�' O'r ·Iozenge.: 'G: W: Smith' &; 28,

�
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Flo��nW·beat·:iijci,8 ·BrO;.:xi·Miiliii,;· compa;;y: : : : : :  �:� 
�\���.:"���

t
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Gum, chewing, Peerless Manufacturing Com-
pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28.393 Gum, chewing', Rubber Paint Company . . . . . • • . . . . . .  28.412 Horsesboes. F. W. Hahn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28.404 Lamp chimneys. Ditheridge & Company .. . . . . . . . . . .  28,414 

Lamps. holders. swltcbes and appliances generally 
for electrical illumination. Edison & Swan 

Lea¥�����
0
�'1.\�.�1I1� �?Wg�':.�· &; 'CO'mpany: : �:� 

Newspapers. 'Kansas City Star Company . . . . . . . . . . . . 28.384 

�:���s�nn'b��v:17l\"ni ���
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Company .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28,383 

Pen
s���es. �'l,

n
a������ o���r s'i"�T�ne'i:.

s
�r:lsii�1:! 

brik. vormals Johann Faber Actlen-GeseIl-
8cbaft • . . . • . • • • • • • • • • • • • • • , • •  , • •  , . " • •  , • •  , • • • • • • •  ! • • •  �,381 

Pills. powders and Ointments, Morison & Com-
PoJ'.fe'-l.:·iieadiicii';; 'i.: 'j: 'YaekeC : : : : : : : : : : : : : : : . : : :  �Il 
�::::��i�:' ig�:��g:r'l:�' �rf·dVs��c,1e.·of· tiie'Ui-i� 28.
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Rex:::�.
o
�i'a�b�f�":��'!,�n���

k
:: : : : : : : : : : : : : : : : �:= Salmon and canned fruits and vegetables, packed, 

Sh dis?'p��
le
:nd ' overiiIi.: · j :  X: 'Lamy' Maunf .. ;': 28.400 

Th:r'::;�':;.:f��P��)]:oeliii Com'pliiiy: : : : : : : : : : : : : : : : :  �:�r Trunks, wall. S. Jackson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28.403 UnderW81st8, including knitting waist8, children's. 
wa����

rb
b��:cf&�

ti
��dc

oc���ii' iiUi<i;" ClarDS 28,376 
Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .. . 28,376 

PRINTS. 
.. Keep Yonr Mouth Shut." New York Consolidated 
.. T�:�C��:'J:f:�

y
York·cOri.oii<iaied 'Ciird ·Com",any.: � 

A pri n t ed copy Of the speCification and drawing of 
r��ft

t
:::,

t
c�

n 
1� ��rf��

i
��;:"��b�d 

a
¥Joli,

a
:�f: �:Ac�"}�� 

25 cents. In ordering please state the Dame and number 
IJf the patent desired� and remit to Munn & Co., 361 
Broadway, New York. 

{; nnadinn p a r e n t s  may now be obtained by the inventors for any of the inventions named in the fore .. 

r2�ri�'fcE[�J\t�dc����Wie ��mfITit�fe8 ���e�
f �r

e��h 
instructions address Munn &, Co., 361 Broadway. New 
York. Other forehim pa'tents mav also be obtained. 

�i)�erti.gement.9. 
O R D I N A R Y  RA TES. 

I n ,d d e  P ,ur". ench i n serti on .. ..  1 ;j  c e n t  .. n I i Jl r'  
Unch:: P a2'e.  e R e h  i lu lerr i on - . .. ..  S 1 . 0 0  a l i n p  

lIT For some classes of Advertisements. Special and 
Hi{Jher rates are reqwired. 

The above are charues per agate line-abont eight 
woruB per line. 'J'hlS notice shows the widtb of the H�e. 
'Ind is BeL in ag-8te typ�. -mmrravtnlZs may head adver
tisements aL t.he same l'ate per alZate line. by measure
ment, as t.he let.t.er press. Advertisements must be 
received at Publication Office as eadv as �ehursda" mOrDiDa- to appear in the roiJowinll week's iSBll�. . 

Foot Power '* Screw cutting 

l tb Automatic a es Cross Feed 
9 and 12 inch Swing. 

New Designs. Novel Features. Send/or Catalogue B. 
SENECA FALLS MFG. COMPANY. 
695 Water St .. Seneca Falls. N. Y. 

eat ing and valuabl e table showinJl the number of patents 
u-ranted f(lr the various subjects upon which petitions 
have been (l Ied from the beU'inning down to December 
31. 1894. t:ontained in SCIEN TIFIC AMERICAN S(!p. 
PLII"E�T. No. 1 00�. Price 10 cents. To be had at 
this Office and from al l newsdealers 

.POWER & tOOT I SHAPER S . P L A N ERS . D R I L LS. 

'- AT H E S. �t.f�LNpE.p�,�g� 2!lT·�.m�ul���� 
5 E BA IAN LATHE CO . 1 2 0 CUL�[RT ST. C I N C I NNAT I . O . 

Tbree tools you are always needinj;{ about 
gas fixtures. curtains, doors, windows-wher
ever there is u tinkering " to be done. Screw
driver, Brad-aWl, Wrench-all in one com-
i-���I:°A':..���:�.
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If your hardware dealer hasn't it, we wdi send 
it on receipt of 4� cents. Stamps taken. 
THE L. S. STARRETT CO •• Box 34. Atho l .  Mass. 

ENDLESS CHAIN 
RIVER FERRY BOATS. 

The Curtis Steam • 

Pressure Regulator '" '" 

:-- A steam savinI! appliance of estahllshed 
value. May be used wherever necesflary 
to control or reduce steam pressure. Its 
employment means a great saving in oper
ating expenses. 

arSendfor circular S. A. 
D'ESTE &. SEELEY CO • •  

29-33 Haverhill St  • •  Boston. 

B A R N ES' -
UPR I C Hi" D R I LLS 

Complete line. ranging from Light Fric
tion Disk Drill to 42" Back Geared Self
Feed. ilr Send. for New Catalogue. 

W. F. & J O H N  BAR N ES CO. 
1 999  R u b y  Street. ROCKFORD. ILL.  

MADE BY 
F. E. REED CO.  

P. O. Box 817, ������� Worcester. Mass • • U. S. A. 
Engine, Hand and Foot Lnthes. 

M ICROMETER 
In English and Metric Scaies. 

Special Rulings for Colleges and all Microscopical 
J. Z E N TM A  Y E R ,  

Mlcro.cope lUanufacturer, 
207' S. 1 1 th Street. P H ILA U EL I' H I A ,  

� Machinists, 
Architectural Draw

ing ; Electricity; Me
chanics; Archltecturej 
Plumbing , Miningj 
Civil Engineering ill 
all Branches j Steam 
Engineering (Loco., 
Stat'y. and Ma.rine). 

Pattem Makers, Car
penters, Steam Engi
neers, Draughtsmen, 
Steam Fitters, Elec
trical Workers, Civil 
Engineers, Plumbers, 
M i n e r s. Rfj'eren.ces 
]i}verywhere. I!'re.e (}ircular. State SubJect 

The International wish to Study. 

1!5 
lU 

948, Pa. 

A Book of Too is 
The " Scientific American " says of 

the Book of Tools : .. It is so excel
lently made up, and Is full of .uch 
valuahle Information. that it fairly 
eclipses many wOTks sold simply on 
their merits." 

"A Book of Tools " is our cata .. 
logue, 550 pages, over 2.(){XJ illustra. 
tions of Machinery. Tools and Sup .. 
plies of all kinds, and we will send a 
copy free post-paid to any address 

upon're�pt of 25 cents in stamps to cover cost of post.. 
age and advertislng. 

OHAS.  A. STRELI N G E R  & 00 .  
Address Advertising Dept . •  

Box 12,., Detroit, M ich . .0 YOUR OWl! :::::";��gi,":'f'� 

PRINTING otbers ! Type-setting 
," easy. Printed rules. 

81i PRESS Cor Write for catalollue. , ca;cts, circulars. &c presses. type, c

.

ards. 
" :' . Press for printing et

'ii�t§�
C
}°:l·CO. a small paper, $40. Meriden. Conn. 

I D  EA S }�� :a�:��rr� II A<lvt"I'e"�h':i�u���1f�ns ��!'-: 
Correspondence and sample orders solicited. 25 years 
In business. GU J' d n rll &:; � (J I I .  96 John St.� New York. 

WIRE Machlner� for making WI R E any articles from 
Automatic w

�tt:'a�����
n
i.��:t3!��8frrtment is in 

Machinery for making sheet metal goods. 
WATERBURY MACHINE CO. , 

P. O. Box 1025. 
WATERBUR.Y.  CONN . •  U. S. A .  

Split Die  & Tap H olders f°tJ.:'Jgi�� 
Screw 

a�
a
B�es 

used in 
BicycJe 
Plates 

Greenfield, Mass. 
Tile Best 1 4 "  

Engine Lathe 
for Bicycle Manu
facturers and Small 
Repair Shops. Best 
'�Puller" and strong .. 
est on the market. 

Send for circular 
"s. M." and prices. 

Springfi e l d  Ma· e ld. 0. ,  U .  S .  A. 

Upright Drills 
and General Liue of Machine 

Shop Tools. 

HILL, OLARKE & 00. 
BOSTON. 

FOR B ICYCLE M A N U FACT U RERS 

QUINT'S 
TURRET DRILLS 

Arranged for Tapping with trom two 
to twelve spindles. 

A. D. QUINT, 
4 C l i nton St. ,  H artford. Conn . •  U .  S .  A. 

SENSITIVE DRILL 
A tool adapted for light drilling. 

Constructed specially for the use 
of Bicycle Manufacturers. 

c. N'. CA.X>"Y, 
West Center Street, Canastota, N. Y. 

Me often nearly ruined by using a grind .. 
stone not adapted to the work. Our 
quarries produce a large variety of grits 
suitahle ror grindln� any tool. 

p- Jla,lJ 'we send you o ur CataV)QHc, 
which 'wilL give you some information 1 
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Crujser Buenos Aires . . . . . . . .  • . . . .  5 
Cruiser Olympia . . . . . . . . . . . . . . . . . *177 
Cryostase . . . . . . . . . . . . . . . . . . . . . . . . .  23.1 
Crystals. large. prep . . . . . . . . . . . . . . . 155 
Cuba. isla,nd of . . . . . . . . . . . . . . . . . . . *225 
CurIOUS locomotive explosion . . . ""404: 
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Current, electric measurement . . .  "250 
Curtain tlXture. Bassett . . . . . . . . "6R 
Cycle notes . . . . . . . . . . .  8. 88, 246, 291. 308 
Cyclist policeman . . . • . . . . .  0 • • • • • • •  *26 
Cyclometer. Inger.oll . . . . . . . . . . . . .  '69 
Cyclorama, e lectr ic . . . . . . . . . . . . . . . .  *120 
Cyprus, excavations in. . • . . • . . . . .  . 67 
Czar, corunation of . . . • . . • . . . . . . . .  *385 

D 

Dance • •  kirt. the . . . . . . . . . . . . . . . . . .  0392 
Daylight. electric. Moore's . . . . . . . . .  339 
Defenseless condition. our. . . . . . . 7 
Dentistry. electrIC he .. t In . . . . . . .  1 18  
Dentistry, electl'icity in . . . • . . . . . .  166 
De la Vargne. John C .. death . . . . .  359 
llepths. great, temperatures . . .  A:31 
Demand for better motors . . . . . . .  405 
Developer. metol . .  . .  . .  . . . . . .  . . .  �63 
Dew .. respecter of colors . . . . . . . .  314 
Diamond. pbo�pborescen[ . . . . . . .  3&9 
Dies. emb08s ing, pboto�raphic . . 8 
Di:lference, the . .  . . . . . . . . . . . . . . . . . .  72 
DI1!raction gratings, ruling . . . . . . .  339 
Diphtberia . . . . . . . . . . . . . . . . . . . . . . . .  406 
Diphtherin. serum treatment of. 2 H  
Disease, gesture in . . . .  . . . . . . . . . . .  378 
Disease spread by burial . . . . . . . . . .  182 
Disease. toxins of . . .  . . .  . . . . . . .  . . .  • 182 
Oi@hes. VulcaD Lte, to mend . . . . . . .  88 "  B:�i��:�\�� f����oms:::: : : : : : :  : '�� 
Dock, coal. great . . . .  . . .  . . . . . . .  *200 
Dock. dry . . ". Y. Navy Yard . . . . 71 
Dol' hicycU.t. . . .  . .  . . . . . . . . . . . . . . . .  ·229 
Dog iron W I rker, a . . . . . . .  . . . . . .  S94 
Dog power in cycling . . . . • . . . . . . . .  *312 
Dog. a valuable . . . . . . . . . . . . . . . . . . .  119 
Dogwood, value of . . . . . . . . . . . . . . . . .  1:1I 
Draught, induced . .  . . . . . . . . .  . . .  34 
Draughtsmen. opportunity for . .  163 
DraWbl'idl(e gates mech . .  . . . . . . . . *5 
Drawbridge, Harlem River . . . . . .  *El8 
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Dust, atmospheric . . . . . . . . . . .  � • . . . .  390 
Dust In atmosphere . . . . .  . . . . . . . . 323 
Dust. rallw .. y. germs in. . . . . . .  . . . . . 2S4 
Dynamograph, a . . . . . . . . . . . • . . . • . . .  '213 

E 
Earth, model. Reclus' . . . . . . . . . . • . .  874 
Earth. permeabil ity . . . .  . . . . . . .  "363 
i;Jarthquake. New I I.mpshire . . .  41 
l!larthquake III 'I aine . . . . . . . . . . . . . .  211 
E�rthquake in PersIS . . . . . . . .  . .  59 
Eclip.e. comlne:. . . .  . . . . . . . . . . . . .  379 
Eclip.e expedition. Lick . . . . . . . . . .  210 
Education in Japan . . . . . . . . . . . . . . . .  ISO 
E1!�ct of blcycl� buom . . . . . . . . . . 401 
Erzgs, stale, poisonmg by . . . . . . . . .  91 
Egypt. history . from plant. . . . . . .  91 
IIllectrlclty direct from carbon . . .  407 
Electricity di rect from coal . . . . .  406 
Electricity in denli8try . . . . . . . . . 166 
Elect ricity. injuries by . . . . . . . . . . . .  261 
Electricity on railroads . . . . .  . .  . . .  247 
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buiJdin/il. . . . . . . . .  . . . .  . .  . . . . . . . .  402 
Elm beetles, to kill . . . . . . . . . . . . . . . .  810 
Emery . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151 
l!lmery conv. to corundum . . . . . . . . 8:l() 
Employers. liability of . . . . . . . . . . . .  100 
EnJi(ine, fire, qua.dricycle . . . . . . . • .  *264 
Enlline, gas Bnd gasol ine . . . . . . .  * J64: 
Engine. gas, parker's . . • . . . . . . • • .  *372 
Enjrlne, gas, and pump .  . . . . .  . .  . .  *244 
Engine. gas • •  tations . . . . . . . . • • . . . •  104 
Englne jack:ers, incrustation . . . . •  99 
Engines. gas, igniter for . . . . . . . . . . .... 25 
En"ines, hi!l'h speed . . . . . . . . . . . . . . .  8"1 
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Enllrland and Soudan . . . . . . . . . . . . . .  '283 
En arging on canvas . . . • . . . . • . . . . . .  274 
Envel9pes. report on . . . . . . . . . . . . .  7 
Ericsson. torpedo boat . . . . . . . . . . . .  83 
Essay, prize, competition 290, 338, 370 
Exhibition of agrlc. mach . . . . . . . . 15i Ijigl�m��' �i'lr�A�iie.t·. : : : :  : : : : : :  8� 
Exh ibition, fisheries. Kiel . . . . . . . .  61 
Exhib ition at lonsbruck . . . . . . . . .  147 
Exhibition, Mlcroscop. 80c . . . . . . .  259 
Exllibitloa. Swiss . . . . . . . . . . . . . . . . . .  59 
ItIxpeditlon. geolollr .. Patagonia . •  215 
Expedition to Labrador . . . . . . . . .  147 
Expedition. polar. Andree·s . . . . . .  139 
Expedition, polar, Nansen's . . . . . .  *163 
Expeditions. antarct ic . . . . . . . . . . . .  10 
Exposition. Atlanta. . . . . .  . . . . . . . . .  41 
ExpOSition, Berlin . . . . . . . . . . . . . . . . .  '298 
ExpOSition, Budapest . . . • . . . . • . . . .  *329 
.l!!xposition, California. . . . . . . . . . . .  71 
Exposition. Central American . . . . 330 
lllxposition Electrical. N. Y . . .  295, 306. '309, 826. 339 
Expo.ltion, hye:\enlc, Warsaw . . . . 246 
ExpOSition, indu.trlal. Brazil . . .  106 
Exposition, Mexican . . . . . . . . . . . . . .  71 
Exposition, Swiss . . . . . . . . . . . . . . . .  250 
Eye. black. remedy for . . . . . . . . . . .  138 
l!lyes, meqnallty In . . . . . . . . . . . . . .  138 

F 
Fair. America ... Institute . . . . . . . . .  155 
Fair, World 's, awards . . . . . . . . . . . . .  282 
F .. lrs. appro .. chlng . . .  . . .  . . . . . .  21i 
Falls. NI.gara. llrorree road . . . . . . . .  '198 �:!l'rs. �\�����', ����� j,iant".: .� .• � 
Fatilrue, Infiu. on nerves . . . . . . . . . .  346 
Fatigue. pOison of . . . . . . . . . . . . . . .  :123 
Fats. ro le in animal body . . . . . . . . .  355 
February sky. . .  . .  . . . .  . . . . . . . . . . . . . .  66 
Fern. male, active prInciple . . . . . .  214 
Ferryboats, electric . . . . . . . . . . . . . .  69 
Fertilizer, a new. . . . . . . . . . . . . . . . . . .  39 
Fever, typhoid. water in . . . . . . . . . .  180 
Films, fO/ilged, use of . . . . . . . . . . . . . .  379 
Filter and Intake . . . . . . . . . . . . . . . . .  '101 
Fire box, boiler. . . . . . . . .  . . . . . . *38 
Fire escape. novel . . . . . . . . . . . . . . . . .  ·8.'i8 
�'Ire from steam pi pes .  . . .  . .  . . . .  235 
Fish , Infiu. of temperature . . . . . .  M 
Fish with sand ballast . . . . . . . . . . .  198 
FI.heries exhlb. at Kie! . .  . . . . . . . . .  67 
Flames. temperature of . . . . . . . . . .  8"Q 
Flash light powders . . .  . .  . . . .  . .  . . . .  279 
Flax treatment. bacteria In . . . . . .  263 
Fleets of the great nations • . . . . . .  35S 
File. carrying baclll l . . . . . . . . . . . . . .  262 
Flillrht, artificial . . . . . . . . . . . . . . . . . . . .  h23 
l" light. buman . . . . . . . . . . . . . . . . . . . . . .  '158 
Flooo1. after the . . .  . . . . . .  . . . . . . . . . .  '203 
Florence, hospitals of . . . . . . . . . . . . .  230 
Flol"lda tree palm . . . . . . . . . . . . . . . . .  '410 
Flowers. substitute for . . . . . . . . . . .  200 
Flue and tube cutter . . . . . . . . . . . . . *8.'16 
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Forces. vital, sustaln the . . . . . . . . . .  321 
Foresigbt. luminous . . . . . . . . . . . . . .  147 

Fruit packlljles. American . . . . . . . .  6 
Furnace, boll er . . . ... . . . . . . . . . . . . . . .  *874 
Furnace, calcining, Wethey . • . . . .  *&1 
�'urnace Charges .. nd lil'htnlng . .  106 
FllrnH.ce. electric, work with • . . .  831 
Furnace. Thorn 's . . . . . . . . . . . . . . . . . .  ".l { 
Fuse design, prize for. . . .  . . . .  . . . . .  106 
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K 
Kauri wood pavements . . . . . . . . . . .  89 
Kidney. calculus in . . . . . . . . . . . . . . .  165 
KUaues In eruption . . . . . . . . . . . . . .  . 83 
Klte fiylng, sCientifio . . . . . . • • . . . . . .  '111 

L 
Labor and wages. Chinese . . . .  . . . .  182 

Gallium, note on . . . . . . . . . . . . . . . . . .  890 Labrador. expedition to . . . . . . . . .  141 
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Garden. bot .. nical. New York . . . •  183 Lakes. /ilreat, ral.lng level of . . . .  2IJcI 
Garden, a tropical . . . . . . . . . . . . . . . . . ... � Lump, acetylene . . . . . . . . . . . . . . . . . .  *137 
Gardens. bot .. nic . . . . . . . . . . . . . .  147. 170 Lamp. arc. Manhattan . . . . . . . . . . .  *109 
a:: :�:��t:�:: hjiiiiion temp.:�:: 2i� t::g,t!>������: t\���l;� : : : : :  � : : : : :  �� 
Gas, acetylene. in Italy . . . . . . . . . . .  32'l I Lamp. electric. hanger. . . . . .  . . . . .  ·388 
Gas. acetylene. l iquefied . . . . . . . . .  198 Lamp, fiuoresclng . . . . . . . . . . . . . . . . .  '878 
Gas. acetylene. uses of. . . .  . . . . . .  234 Lamps, petroleum, unsafe . . . . . . .  �6'. 
Gas; cheap, tor heat, etc . . . . . . . . . .  �43 Lantern. fi.h oil . . . . . . . . . . . . . . . . . .  16U 
Gas cylinders. high pressure . . . . . .  29� Lantern slides . . . . . . . . . . . . . . . . .  271 
G 1S engine, Parker· s  . . • . . . . . . . . . .  ·372 Lanterns. projection . . . . . . . • . . . . .  *1m" 
Ga. engine an" pump . . . . . . . . . . . .  '�4 Lathe, copying . . . . . . . . . . . . . . . . . . . .  '372 
Gas engines, igniter for. . . . . . . . .  "�5 Lathe, gun, large . . . . . . . . . . . . . . . . .  *343 
Gas flames, carbon monoxide . . . • 166 Lathe and motur . . . . . . . . . . . . . . . . . *104: 
Gas from sawdu.t . . . . . . . . . . . . . . . .  141 Lathe. Rivett . . . . . . . . . . . . . . . . . . . . . .  ·100 
Gas and gasoline engine . . . . . . . .  *164 Launch PrlscJ lla . . . . . . . . . . . . . . . .  '67 
Gas generator and Durner . . . . . . . .  "'52 Law. note on . . . . . . . • . . . . . . . . . . . . . .  234 
Gas mac nine, new . . . . . . . . . . . . . . . . .  *248 Lawn sprinkler . . . . . . . . . . . .  0 . . . . .  *212 
Gas motor cars, Dessau .RR. . . . . .  "'78 Lawns Bnd tennis grounds . . . . . .  296 
Ga. pipes. freezmg of . . . . . . . . . . . .  86 Latin, why used . . . . . . . : . . . . . . . . . .  �4 
Gasket. cuttlnllr a . . . . . . . . . . . . . . . . . .  132 Leatber belt cross sectIOn . . . . .  Iiil 
Gasol ine. explosion . . . . . . . . .  0 • • • • • •  1 87 Leather, how worked . . . . . . . . . . .  12& 
Gasoline motor cycle . . . . . . . . . . . . .  *229 Leather riveting muchiI;le . . . . . . . .  *53 

, wagon. fastener . . . . . . . .  , . .  *86 Lausanne, tramways of . .. . . . . . . . .  *24 

. drawbrid/ile. . . . . . . . . . . . . . . . .  '5 Law. delay. uf the . . . . . . . . . . . . .  . :l86  
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.ture in disea.e . . . . . . . . . . . . . .  378 Letter filing c .. binet . . . . . . . . . . . . . . .  ·388 
Gingerbread tree . . . . . . . . . . . . . . . .  215 Lick eclipse expedition . . . . . . . . . .  210 
Glacier. f .. 11 of a . . . . . . . . . . . . . . . . .  132 Lifeboat, Tavlor·s . . . . . . . . . . . . . . . . . '1"1 

�l:::'�F d���eiii colors : : :  : : : . : : :  l�� tl:��: �l��:g: ���;�: : : : : : : : : :  :.1¥l: 
Glass Illstltute at J ena . . . . . . . . . . .  251 Li"ht. electric. ethereal . .  . . . . . . . .  814 
Glass, solders fOI" . . .  . . . . . . . . . . .  61 Lill'ht, ",reat, Barnegat. . . . . . . . . . . .  lau 
Gloves, kid, manufacture . . . • . . . .  *197 Light sensations . . . . . . . . . . . . . . . . . . .  � 
(lIue jOints in belt. . . . . . . . . . . . . . . . .  n Light. ZOdiacal . . . . . . . . . . . . . . . . . . .  262 
Gold beneath the lava . .  . . . . . . . . 7 Lights. maritime . . . . . . . . . . . . . . . . .  *169 
Gold extraction process . . . . . . . . .  261 Lights at sea, visibi lity . . . . . . . . . . .  � 
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Gramophone. the . . . . . . . . . . . . . . . .  *81 1 Lighting. elect., meslan well . . . .  392 
Grapes and oran.res, virtues of. . 8 Lighting. electric, risks. . . . . .  . • • . as 
Gratings. dl1!raction, ruIlng . . . . .  839 Li",htlnl<, vacuum tube . . . . . . . . . .  '129 
Greely. A. P. . . .  . . . . . . . . . . . . . . . . .  214 Lightning stroke. power of. . . . . .  1(;9 
Gun, coaRt 16 inch . . . . . . . . . . . . . . .. 346 Lirebtnln/il, trees struck by . . . . . . . . 246 

8��.'�:�:'f.,�
o
c'::�:.y:;

I
�� 

. .  
::.: .

. 
:: 

1
� t}��s �:;Y·t���ke"::::. : : : : '. : � 

Gun. pneumatic, Dudley . . . . . . . . . .  "265 Lizard. frilled. the . . . . . . . . . . .  . . .  '217 
Guns, manufacture of . . . . . . • . . . .  11'348 Loans, how to collect . . . . . . • . . . . •  245 
Gun •• power of . . . . . . .  . • • . . . . . . . •  86 Locomotive buildlne:, l895. .  . . . .  . . .  88 
Guns. wire wound . . . . . . . . . . . . . . .  . . .  27 I�ocomotlve driving wh.eels . .  . .  274 
Gunboats, composite . . . . . . . . . . . . .  *33 Locomotive. integral parts. . . . . . . .  58 

Locomotive. mine . . . . . . . . . . . . . . . . .  ·356 
H 

Hailstones, large . . . . .  . . . . .  . . . .  . .1:347 
HatIs. large, echo in . . . .  . . . . . . . . .  23 
Handtlower tree . . . . .  . . . . . . . . . . .  270 
Hand, X ray photo. of . . . . . . . . . . . .  '184 
Hands, protect., in photog . • • . . .  I t  
H&D/iIer. electriC lamp . . . . . . . . . . . .  *3'lS 
Hurbor New York . . . . . . . . . . . . . . .  1 6� 
Harp, �oli8n, to mak.e . . . . . . . . . .  ·252 
�:�r,;�O�\�mSC���t�fi�.�.S.� : : : : : :  t�� 
Hat, safety, for miners • . . . . . . . . . .  *276 
Headlight, novel . . . .  . . . . . . . . . . . . .  84 
Headlight •• cross·eyed . . . • . . . . . .  . 61 
Heat and power. cheap IIr"'S for . . :us 
Heat. solar. and steam . . • .  . . . . .  . .  *53 
Helena, launching of. . . . . . . .  . . . . .  99 
HelIUm . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2O ! 
Helium and argon. . .  . . . • . . . . . . . .  iNS 
Helium, atomiC wei/ilht. . . . . . . . . . . .  10 
Herkomer. new art of . . . . .  , . . . . . . .  122 
Henry. Frank. death of . . . . . . . . . .  S07 
Hewison, C. W .•  death of. . . . .  . . . .  67 
High temperature measurement 407 
HipPoJ)otamuR. the . . . . .  . . . . . . . .  " 01 
Holder for tool sharpening . . . . . . .  '362 
Homing In.tinct of animals . . . .  . 231 
Honey, packages, wanted . . . . . . . .  42 
Hoof. spreader . . . . . . . . . . . . . . . . . .  *244 
Horse detacber and br .. ke . . . . . . .  "244 
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Hose couplinre, autom�tlc . . . . . . . .  ·2(5 
Hose coupUna-, Colwel1's . . . . . . . . .  *292 
Hospitals of Florence . . . . . . . . . . . .  230 
Housing working people . . . .  ' "  . . .  19 
Housemaid and dustpan. . .  . . . . .  106 
How best to pun ish l itt le folks . .  404 
Hud.on. deepening the . . . . . . . . . . .  195 
Humidity in dwetUng. . . . .  . .  . . . . .  123 
Hunting trap. Delaverl(11e . . . . . . . .  *812 
Huzulen, the . . . . . . . . . . . . . . . . . . . . .  355 
Hydrogen. boiling point of . . . . .  S55 

I 
Ice caves of Japan . . . . . . . . . . .  . . . . . .  5 l�� ;g��:i�O:d �i���iik;,r·. ·.: : : : :  � 
Ice. streDlith of . . . . . . . . . . . . . . . . . . . .  211 
Idea. not a bad . . . . . . . . . . . . . . . . . . .  245 
Igniter •. electric . . . . . . . . . . . . . .  *25, '90 
Illusion. X ray . . . . . . . . . . . . . . . . . . . .  ·152 
Illusion. Vanity FIlIr . . . . . . . . . . . ... .197 
Improvements In the new ph<>to. 

e:rRphy . . . . . . . . . . . . . . . . . . . . . . . . .  404 
Indiana. guns of, firing . .  . . . . . . .  . .  99 
Infiuenza. prevention of . . . . . . . . .  10 
Ink for glass . . . . . . . . . . . .  . . . . . . . .  . 104 
Inks. typewriter . . . . . . .  . . . . . . . . . .  81 
Innsbruck, expedit10n to . . . . . . . . .  141 
Insect destroyer . . . . . . . . . . . . . . . . .  '874 
Insect visl(lD. .  . .  . .  . . .  . . . . . . . . . . . . .  218 
Insect •• tenaCity ot life. . . . .  . . . .  26 1 
Institution, Smithsonian. jnbilee. V4 
Instruments, vibrations of. . . . .  '10 
Insulator, Rtera's . . . . . . . . . . . . . . . . .  *148 
Int .. ke and filter. . . .  . .  . . . . . . . . . . . " 101 
Inventions. household . . . . . . . . . . . 99 
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Inventions and patents. . . . . . . . . . .  131 
Inven S" Ji��:.n��y10�.
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188, :Jt)i. 220 . 238. 25 1. 
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Speed controller . . . . . . . . . . . . . • . . . . .  *1S-� 
Speed measure and alarm . . . . . . .  *196 
Speed, medal for . . . .  . . .  . . . . . . . . .  81 
Sphinx, diadem of . . . . . . . . . . . . . . . . .  *236 
Spiders. sense of sll'ht In . . . . . • . . .  , 54 
Spleen , rel'eneratlon of . . . . . . . . . .  , 214 
Spools, new material for. . . . . . . . . .  10 
Sprin/il. carbonic acid . . .  . . . . . . . . .  59 
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Stable cleanln/il . pparatns . . . . . . . . ·'35 
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Steam.bips and navillatlon . . . . . . .  280 
Steel. manufactured. . . . . . . . . . . . . .  3 
Steel roads. . . .  . . .  . .  . .  . . .  . . . . .  . . . . .  347 
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Stokehold temperature . . . . . . . . . .  262 
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Trade, foreign, in France . . . . . . . . .  186 
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Trade mark legislation . . . . . . . . . . .  146 
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Tree, gingerbread . . .  . . . . . . . . . . . . . 275 
Tree. weat, f'oallfornla . . . . • . . . • • • •  *89 
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Trolley roa:fin Japan , . . .  . . . . . . . 284 
Trolley road in Rome. . . . . . . . . . . .  86 
Trol ley road, weather tests . . . . . .  194 
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Tunne1 , Broadway, scheme . . . . . • .  841 
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Turret. battleship, test . . . . . . . . . . .  331 
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Uniforms. color of · . . . . . . . . . . . . . . . 344 
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Valve. hose couplln" . . . . . . . . . . . . . .  *292 
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Ventilator. telephone c.blnet . . . .  *89 
Vessel, power to propel . . . . . . . . . .  181 
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Wasps, Intoxicated . . . . .  . . . . . . . . .  288 
Wasps and suicide. . .  . . . . . . . . . . . .  54: 
Water, experiments on . . . . . . . . • . .  846 
Water front. Hudson Rtver . . . . . .  "860 
Water. gallon Of. weight . . . . . . . . . .  35S 
Water and it. lnhabitunt . . . . . . .  861 
;:t:ipr�����'tJ����.������ : : : : :  2M 
Water. sea, lor London . . . . . . . . . . . 51 
WateI wheel. Ha"�'s . . . . . . . . . . . . . .  *298 � :fliri�' ����IJe. �Y:C·tr·iC . .  : :  . : : :  J� 
Wheels. attaching to axles . . . . . . . • J66 ��:�l�: �����1

e
f:r�����

t
: : :  . • �i 

Whisky root . . . . . . . . . . . . . . . . . . . . . . . .  278 
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BOOKS ON E LECT R I C ITY A N D  MAG N ETISM 
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32 pages. Sent free to any one in any part of the world 
wbo will furnish his address. 

H E N R Y C A R E Y  B A I R D  &. CO. 
INDUSTRIAL PUBLISHERS,BoOKSELLERS & IMPORTERS 

S 1 0 Wal n u t  !"!t . ,  Philadelph i a ,  P a . ,  U . "' .  A .  

VANDUZEN S�FtTM PUMP 
THE B E S T  I II  THE WORLD. 

Pumps Any Kind of Liquid. 
in Order, never Clogs nor 
Every Pump Guaranteed. 
o SIZES.-Gal lons per Hour.  $75 each. Address 

THE W. VANDUZEN CO" 102 to 108 E. Second St. , Cincinnati, O.  

PORTABLE SINGLE RAIL SURFACE 
Rai lway. - Detai 1s of construction and deHcriptinn of 
ro l l i ng stock at' a new '-"ystem of portable railway which 
may be laid upon ground t.hat has received no special 
preparation for its reception. With 19 I l lustrations. 
Contained in SCIENTIFIC A M E RICA N S U PPLEl'II E!\'T. No. 
1 0 1 4. . Price 10 cents. To be had at this office and from 
all newsdealers. 

Our 10 to 75 light Dynamos are 
pronounced a success by all 
who have them in use. High 
grade, compound wound, self
oilin�, self-aligning bearings, 

high effiCiency and great durability 
guaranteed. Lowest prices. Do your 
�:�11o�
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plete plants furnIshed. 
RO'l'H B H O !"! .  & C O . ,  l\Ifrs • .  

30-34 lll ark,·t ""n'pet, 
Chicago, I I I . , U. S. A .  

A Boiler Feeder 
For High Pressures 

WORKS AT 150 TO 250 LBS. STEAM 
as easily as 

OUR STOCK INJECTOR AT 25 TO 150 LBS. 
May we tell you about it ! 

P EN B E R T H Y  I NJ E C T O R  CO . •  
1 1 6  Seve n th Street, D ETRO I T, lll J V H .  

ARMSTRONG ' S  1: P I PE 1: TH READ I N G 
-AYD-

CUTT I N G-OFF M A C H I N ES 
Both Hand and Power. 

Sizes 1 to 6 inches. 
Water. Gas, and Steam Fit

ters' Tools, Hinged Pipe Vises, 
Pipe Cutters. ,stocks and lJUS 
un:i/·ers.ally flcknowledaed to be 
THE BEST. iT.send for ca,ta/oa. 

TH E ARMSTRONG M F G .  CO. 
Ul·i dgeport, C o n n .  

I
,GATE5J.OBI BHEllERs 

. 
�VJ.' �. n O.,fl� . \pO A� .OTttt� Itf 

_�"lJ{ • ec.oMoOrulllf��. 
ESTIMATES furn ished forCOMPLETE CRUSHfNG PLAN,fS ::nufacture M IN ING MACH INERY ��:��i�tiOn. Sates Iron Works, Dept. C. 650 Elston Av. Chicago,1I I  

U S E  G R I N DSTO N ES ?  
[f so, we can supply you. AU sizes 
m (J l l l l r � d  and 1I 1 I I I l O I I I I ( f· d .  always 
kept in stock. Remember, we make a 
speciaityof selecting stones for al l  spe. 
c.al purposes. ar Ask jar catalogue . 
'l'h e  C I . EV E I. A N J) �'l'O l'i E  C O .  

2d  Floor. Wilshire. Cleveland.  O .  
This beats Wind, Steam. or Horse 

Power. We offer the 
WEBS'l' J<:R 2� actual horse power 

GAS E NGINE 
for $ t ;; O �  Jess 10% discount for cash. 
Built on interchangeable plan. Built 
of best material. Made in Jots of lOOt 
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Made for Gas or Gasoline. arv r.1�{''j[ l�pr�i'iJ 8.�
t
�!�r:

e. 
1074 West 15th Street. CHICAGO 

The Chicago Gas & Gasoline Engine 
The simplest gas and gasoline 

engine on the market. Has no 
equal for absolute, steady speed 

and durability. It is a dwarf 
in size and a Samson in 
strength. Catalogue sent on 
application. 

MANUFACTURED BY 
J. J. N O ItlU A N  CO . . 

48 "A" South Clinton St., 
OHICAGO, Il .. L. 

Buy TELEPHONES"'--' 
That Are Good-Not "Cheap Thing . . .. 
'l'he difference in coat is little. We guar

antee our apparatus and guarantee our cus
tomers against loss by patent suits. Our guar
antee and instrl1ments are both good. 

Western T e l e p h o n e  Construct i o n  C o .  
250 So. Clinton Street, CHICAGO 

Laroest Manufacturers of 
Telephones in the United States 

T E L E P H O N E S  
for Long or Short Distance Use. Also 
Interior or Warehouse 'l'elephones. Sent 
on trial to responsible parties. Sold thou
sands during the last two years. every 
one a success. 

or Send jar Circular and Testimonials. 

J u l i us And rae & Sons Co.  
rIl LWAUKEE, WIS. 

THE FADING OF PIGMENTS.-A PA-
per by Capt. 'V. De\V. A bney, discussing the amion of 
the various rays of the spectrum upon colors. Contained 
in SCIFlNTIFIC AMERICAN SUPPLEMF.NT, No. 1 0 16. 
Price 10 cents . '1'0 be had at this office and from all 
newsdealers. 

N I C K E L  
AND 

Electro- Plating 
Apparatus and Material. 

THE 
anson & VanWinkle  

Co., 
Newark, N. J. 

136 Liberty St., N. Y. 
36 & 37 S. Canal St., 

ChiC8j!o. 

$ c itut if i c  �mtticau+ 
R 0 C K M

FaSltLestL�sriT��oerSNKEnos
w
.
nCHE�;�e�������.s. 

Grinds Everything. 

Diamond Hardness. 

EMERY Fit any M i l l  Frame.  
STAY SHARP. 

NO PICKING. 

liT Send fm' circular. 

Stu rtevant M i l l  Co.  
B osto n ,  M ass. 

Physical and School Apparatus 

THE THERMOPHONE 
A new instrument. for 

Measuring Temperatures 
Win take temperature of any
thing at any range or distance. 

[W'" Circulwt free. 
E. S. R I TC H I E  & SON S ,  

BROO K L I N E ,  MASS. 

H A R V E Y  H U B B E L L 
Mach i n e ry and Tool Mfr. 

Itnp l'o ved Tapping llI acltilles 

C R E WS 
Machine Screws ff)r el�ctrical purposes. 

Sample hox free. 
B K I DGEPOK'I', C ON N .  

�T!'!" From I to 40,000 Pou nds Weight 
� � � '" of Open Hearth, Chester or Bessemer Steel. 

True to Pattern. Sound. Solid. 

VA P O R  LA U N C H .  
Engine and helm controlled from bow. Latest improved and only 12 to 1 motor now ready for che market. 18 to 40 ft launcbes 

2, 3, 5 and 7 h. p. No licensed engineer or pUot required, Speed and safet,y guaranteed. l�{o (langerous naphtha or qasoline H.sed. �A.�TIN�� GEARING OF ALL K INDS. CRANK 
SHAFTS. KNUCKLES FOR 

cros8_Hea�tRR�c��r.�
E��ion-Heads . .  

etc •• for Locomotives. Steel Castings of every descript'iou. 
C H ESTER STEEL CASTI N G S  C O .  .. - -::... 

Works, C hester. Pa. Office, 4 0 9  L ib rary St . ,  Ph i la . ,  Pa . 't\ ,--=--���-�- = � -

Keep Cool ! 
For Desk. Home, and 

Sick Room. Six, eight, 
and ten inch fans. Prac
tical outfits. 'l'housands 
in use. A lso $ 1  MOTOR O U T F I T  
with fan, battery, and 
pulley for running toys, 
etc. K N A P P  ELECTRIC 
AND NOVI<LTY CO . . 45 
Warren St., New ¥ork. 

.1 I arine Vapor En " i n6 ()o . . J ersey ()ity, N. J. 
ACETYLENE APPARATUS. -ACETY-

ACETYLENE GAS AND CARBIDE OF 

Jene number of the 8(' l E�TIFrc AMERICAN SUPPl,E
M E NT. descri bing. with ful l  i l l ustrations, the most 
recent. simple. or horne made and commercial appara.tus 
for generattn� acetylene on the larlle and smal l Rcale. 
rrhe gas as made for and used by the mtcroscopist and 
student ;  its m�e i n  the magiC lantern. rrhe new French 
table lamp making its own acety lene. Contained i n  
8C�ENTIFIC AMERICAN SUPPLEMENT, No. 1 05 7 . 1 
PriCe 10 cents. To be had at office. 

Calcium.-Al l  about the new illuminant, its qualities. 
chemistry. pressl�re of liq.uef!tction, its probable futu�e. 
experiments performed WIth n. A most valu�b!e gerlt's 
of articles, giving In complete f<?rIIJ the partlcular� o� 
this subject. Apparatus for maiung the gas. Cont:uneo 
i n  SCIENTIFIC AM ERICAN SUPPLEMENT, Nos . 998. 
1 0 04, 1 00,., 1 0 1 'l ,  1 0 1 4, 1 01 5 , 1 0 1 6 .  1 0'l'l. 

1 0 3 5  and 1 0 3S. frhe most recent apparatm� of sim
ple and more elaborate type described and i l lus�rated 
in special acetylene Supplement No. 1 0 5 1 .  PrICe 10 
cents each. To be had at this office and from al l news
dealers. O N LY PRACT ICAL M A GAZ I N E  CAM ERA.  

Expert Train Running 

S U N A R T ' S  
" VENI ,  V IO l ,  V IC I ," 
SU NART MAGAZ I N E ,  

. S U NART FOLD I N G S .  
Send for Illustrated Cata

logue-2 cent stamp . 
S U N A l t 'l' l' H O 'l' O  CO . . R O C H ESTER, N. Y .  

For the month o f  May the record o f  train movement 
on the B. & O. R. R. eclipsed the record breakina record 
for April, when the Passenger trains arrived at their 
destinations as per schedule ninety-five times out of a 
possible hundred. The B. & O. Fast Freight Trains be
t.ween New York, Phi ladelphia and Baltimore on the 
east, and CinCinnati, St. Louis and Chicago on the west, 
are being moved with an equal degree of precision. 

R E A D  • " 

O P I N I O N S  OF L E A O rN G  AM MF'RS� 
OTTO GOETZ E , U.S AGT. I lZ BROAD ST.NY: 

" S U:FI..E STEP " 
Rubbell' Cushion T read H o rse Shoe . 

Positively prevents slipping, stumbJing. 
jar. concussion, calking, or interfering. 
Adopted and in use by leading Fire De-
8��:S���f �l:e1r

�k�12t!�
i
:t:�:, 

S
;:�/::t 

in shape, size, weigoht, and durability ; 
provided with Rubber Cushion Tread 
adapted to take a firm hold upon the 
lrl����irc�l��: s��t !:e�. cl���

t
�!�t�d 

F. W. HAH N , Mfr. ,  3 5 8  G rand St . . N .Y . 

�" " " " " " " " " " " '� 
E I�ATENTS ! � 
� � 
� I MESSRS. MUNN & CO., in connection � 
� �m�R\�'iJ',���lf��e

n
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� for inventors�
ents, and to act as Solicitors of Patents � 

� In this line of business they have had nearly Fifty � 
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r
����

e
;::�

c
�'o�

n
:ar�� ��::i��:?����i,g;:t���� i:1J � 

� the  prosecution of Applications for Patents in the � � United St3tes, Canada. and Foreign Countries. Messrs. ___ � Munn & Co. also attend to the preparation of Caveats, � 
� ��8l{�

g
p�t;is

f
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A
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�f � � Patents, etc. � 

--- We al.o send, jree of charoe. a SynOPSIS of Foreign --
� Patent Laws

l 
showing the cost and method of securing � 

� Patents in al the principal conntries of the world. � 
� M U N N  & C O . , SOLICITORS O� PATENTS, � 
� 3 6 1  BROADWAY, N EW YORK. � � BRANCH OFFICES. - No. 622 and 624 F Street. Pacific ____ __ Building, near 7th Street, W ASHL'IGTON. D. C. ___ 

Aoents lt�anted. 

KLINE'S PATENT IMPROVED 
Boss Jar Holder and TOD Wrench 

Entirely new-Fits any jar. 
No more burned bands in canning 

fruit-No more broken jars while flll ... 
ing-No trouble to carry hot jars
No more bad tempgr tryin� to open .�����f :e�t

e
sl��I�Tr�

o 
;i�

s
�;��:= 

Will last a lifetime. Price 5Oc.per set 
l{ l, I N J<:  & {;O . . lHfI· . . .  

4 River �tree t ,  Jtl o)'i l l ,  F a .  

MANUFACTURE OF STARCH FROM 
Maize.-By J. l{ riegner. Full detai l s  of the process. 
Wi th one i l l u !'!tratlOl1, Contained in SCIENTIFIC AMER
ICAN SUPPLITIMENT. No. 1 0 1 � .  Price 10 cents. '1'0 be 
had at this office and from a l l  newsdealers. 

and H EAD N O I S E S  rel ieved by using 
� Wilson's Common Sense Ear Drums. 
�n constructi�n

e
fr�:����t�!�V3�;:�s.

e
�!;r�[ r�!

e
re: 

when an other devices fail, and where medical skill has 
given no relief. 3afe, comfortable. ana invisible ; no 
wirWf I��W� a\�:��:nen\l l%Iit1tforstnm�:et()II 

, 

W" ]�,��,�d;�I�r,i;�Z�T?O.
!�

i
\�1�

g
:B�0

0
a'ii����

e
N��·'YOrk 

THE PEERLESS 
STEAM COOKER 
Cooks a Whole Meal 

Over One Burner, 
on gasoline, oil, gas or common cook 
stove. The steam whistle blows when 
Cooker needs more water. No steam 
in the house ! No offensive odors! 
Burnin&" scorc hing or overcook
ing lmpossible. Vegetables that al· 
ways lose mnch of their tlavor and 

become watery, soggy and indigestible by boiling, are 
made dry, light and healthful. Meats and poultr

{v 
no 

�:�fu�'i�!�m.; O�:!,�':.�!,�fo�
n
�f:::'i��l'irn::� 

The Housekeeper's Friend ; the Agent's Bo
nanza. Aqentl Wanted. either sex. Excluslve territory. 
Add"" P E E R LESS COOKER CO., Buffalo.N.Y. 

I' 1' R ctie n l  (� lIide for F i I· f ·mt>n,  by W. H. Wabeman. 
80 pages. 75c. Amer. Industrial Pub. Co., Bridgeport, Ct. 

Shorthand by M ai l  ��r1�����;�;I�����.eJfi��i 
lesson Free. Potts �horthand College, Williamsport� Pa. 

le��� TYPE WHEELS .  MODELS &.i:XPERIMENTAL WORK.SMALLMACHINERY NOV EL.TIES 80. ETC. MEoW lD'RIt ISTENCIL WORKS 100 NASSAU S: N,Y. 

DEAF N E S S  & HEAD NOISES C U R E D  h y  m y  Invi!!iblt! Tubular Ear Cushions. Whispers heard. 
Warranted to help more cases than all similar devicu 

i'. HISCOX onl�������d�:�'� ��ry �s S��:�tf�:��tk� f �r�l:o��' F R E E 
V O L N EY W. M A SON & CO. 

f'RlCTION PULLEYS, CLUTCHES, ana ELEVATORS 
I'R() V I U ESCE .  It. I.  

W O O D E N T A N K S .  
For Railroads, Mil 1s and Manufactories. 

Builders of Steel Towers and Tanks. 
La. Red Cypress Wood 'ranks a speCialty. 

W. J<:. eA L I I W I( L L  CO . .  
217 E .  Main 8treet, Louisville. Ky. 

W A N T E D  
A large machine shop with a complete modern equip

ment would like to add one or two other lines of manu
facture. Would be glad to make hids on a line of light 
or heavy mJ���ev.: c1:���1S�"C IENTIFIC .L�MERICAN. 

DIXON 'S  69 1 saves wear of cbain, pre� 
vents rust and in�reases CYCLE CHAI N ease, speed and comfort. 

G RAPH ITE � I t  w i l l  pay you t o  
send 1 0  cents for sam ple. 

lOS. D I X O N  C R U C I B L E  C O . .  J E RSEY CITY.  N. J .  

:�.-I OADS liTH E R  BE LT PRE S E RV E R  
G I V E S  L I F E  FLEX I B I L ITY. A N D  ADHE S IV E N E S S  AN UNfrUENT WITHOUT 
ROS I N  O R  CHEMI C. A. LS 10 LS, o..N . REG-U LAR. P R I C E, $ 2 63 AND A c. o £ s  
8ELT PUNCH,PRICE so  CENTS, SENT f O R  S 2 p ,  I F YQU MENTION S C I E N T I FI C  
AME R l CA N .  J . E  "fiOA D S  & SONS MAKERS oF THE RHOAD S B ELT. 
tAt.T O R Y  W I L�1\NC.T Q N  D E L  a 3 9  MARkET � T  PH ! lA P A  

ATTENTION ! INVESTORS 
F C>:FI.. S.A..LE Z 

Foreign Patents-Canada, Mexico, England, Ger. 
many, Austria, Belgium, France, Italy, one of the 
1I10st novel and usefnl inventions of the ag-e. For 
further particulars address, RY ERSO N D .  G ATES, 

108 La Salle St., CHICAGO. ILL. , U.S.A. 

© 1896 SCIENTIFIC AMERICAN, INC.



O R D I N A R Y  RATES. 
I n si d e  P a2'e. each i n sel' t i o n ,  - 7 a  c e n t M  a l i n e  
Bnch: l' a2'e. each i n s e l' [ i o n .  - • Sil .OO n l i n e  Il!tCr �':it��e 

c;::::tr::/. Advertisements, Special and 

'rbe above are charges per agate line - about eight 
words per line. This notice shows the width of the line 
a.nct is set in agate ty;::e. Rng-ravings may head Rever! 
tlsements at the same rate per agate line. by measure
ment, as the letter press Advertisements must be 
received at Publication Office as early as 'rhursda.v 
mornIng to appear in the following week's issue. 

" All is not 

Columbia 
that Glitters." 

Your pleasure and safe- r il 
ty depend on knowing 
what is under enamel 
and nickel before you 
buy a bicycle. .:I- .:I- .:l-

No question about CoI
umbias. If you are 

ra 

able to pay $JOO for a. bicycle 
why buy any but a Columbia ? 

See the Catalogue. 
Free if you call on 
the agent. By mail 
for two 2-cent stamps 

POPE 
MFG. CO. 

HARTFORD, CO N N .  
Branch l-Iouses and Agencies are almost 

everywhere. If Columbias are not properly 
represented in your vicinity, let us know. 

Ail Columbia B icycles are fitted with 

HARTFORD S I N GLE-TU B E  TI RES 
UNLESS DUNLOP T I R ES ARE ASKED FOR. 

WE KNOW NO TIRES SO GOOD AS HARTFORDS. 

MAN UFAC'l'URE UF BIOY CLE S . -A 
very comprehensive article jllving the d eta ils  of con·· 
struction of every part o f  these vehicles. With 15 en .. 
gravings. Con tamed in SCIENTIFIC A MEUICAN Sup
PJ.EMENT. No. 90S. Price 10 cents. To be had at this 
office and from al l newsdealers. 

l 
1 
; 

--------

Typewriter 
____ Patent 

This company owns Letters 
Patent No. 558,428, issued April 
14, 1896, covering broadly all 
machines in which the cylinder 
turns up to expose the line of 
print, or in which a duplex or 
cross ribbon feed is used. The 
patent also covers many other 
features of modern typewriter 
construction. Infringers will be 
vigorously prosecuted. 

Wyckoff, Seamans & Benedict. 

The 
American 
Bel l Telephone 
Com pany, 

125 Milk Street, 
Boston, Mass. 

This Com pan y own s Letters
Patent � o .  4 6 3 , 5 6 9 ,  granted 
to E m i le Berl i n e r  � oy e m 

ber 1 7 , 1 89 1 ,  f o r  a c o m b i n e d  
Telegraph a n d  Teleph()l1e, 

covering all forms of 
Micro phone T ran smitters 

or contact Telepho n es. 

L ___ " __ � ___ _ _  " __ _ "-----�- - - " -� 

J t itutifit  �Ultrintu. 
No D I RT. No SMOKE. N o  N O I S E. N o  LICENSE. ABSOLUTELY SAFE. 

PENNSYLVAN IA IRON WORKS COMPANY, 
B U I L D E R S  O F  T H E  

" G LO B E" GAS,------
• A N D • • •  

GASO LI N E  E N G I N E S  
for Stationary and 

Mari ne Service . 
Launch with 9-1. H. P. H Globe " Engine, property 01 

F. E'. Milne, Island Heights, N. J. iT Catalogues and Prices on applicaUon. 

Address, 50th Street and Lancaster Avenue , P H I LADELPH IA, U. S.  A. 

" 8� 

PRE I STMAN S AFETY O I L  ENG I N E  
UA thoroughly. successful cmnmercial En

gine usVng a Sale Oi!."-Franklin Institute 
No Extra Insurance, No �t

e1r�i:o 
S��:: �o

c��rii\��t 
and Convenient. Chosen by 
Nine Governments. Used for 
nearly every purpose. 
P R E I S T M A N  & C O , . l ncorp'd,  :>30 Bourse B l dg..  P H I L A DE L l' H IA .  PA . E� 

� �  SCIENTIFIC AM ERICAN S UPPLE-
r:e �  �IENrl'. Any desired back number of Lhp. SCTENTH'I (' �� ;: AMERICA N SUPPLEMli:NT can be bad at this  Office for � 10 cents. Also to be had of newsdealers ir. al1 parts of 

� tbe country. �� THE 
.,." ., ,, OJ OJ �� '" -
!.� "' .... .,, 0 rn." 
'tl " OJ '"  � a1  
� �  
�.� '" '"  

E .  B .  KOO P M A N ,  SOLE M A N U FACT U R E R ,  
___ �3�3

_
U N ION SQUARE.  N EW YORK. 

I C E  - H O U S I� A N D  CULD ROeHL -BY 
R G. HR.tfield. With directions .for construction. FOUl 
engravings. Contained in SCIENTI FIC A JlJERICAN Sup
PI .. EMENT, No . .  ") ! t .  Price 10 cents. To be bad at t his 
office ano from all newsdealers 

Gas and Gasol i ne Stat ionary Engines 
GASO L I N E  TRACTI O N  E N G I NES 
COMBINED ENGINES & P U M PS 
GASOL I N E  PORTABLE E N G I N ES 

AGE"!�,��!TED fop' FINE TOOLS IN EV£RYSHOP, ,. CATALOGUE (j.H.BESLY &. CO. 'AND AGENCY. CHICAGO, ILL.U.S.A.-
N EW PAT E N T  

Raw · H ide Bound  Mal lets 

(ginN/pH 
stereopticons: Mag ic Lan· 

terns and Accessories. 
Triple Stere,opticon jor Project· 

ina Views in Natural Oolurs. 
Slides for Projection in 

Natural Colors. X R AY " -
LANT E R N  S LI D ES 

and other novelties. Self Cen
tering Arc Electric Focusing 
Lamps for Theatres, Photo-

Engravers, etc. 
.J .  n. C O I,T & C O . 

115-117 Nassau St. ( New York and 59 Fifth Ave., 5 
Send for Catalogue . .  

for Ladies' use. Broad and comfortable, and linIaran
teed to . hold its shape. Most sensible and serviceable 
Saddle III the market. Twenty years' experience in 
working leather ena bles us to make good this claim. 

A I,I, S 'l' Y LE!" f;F, � T  LEiU E N ' ''' ISA H D LES 
also. Ask for the ramD If .your dealer .will not supply you, we wlll send. prepaId. on recelpt of price : Ll'dies', $4.00 ; Gentlemen 's, $3.50. Furnished with 
chp for T or L seat post. 

T H E  D U G U I D  SADDLERY CO. ,  Syracuse, N. Y .  

The . . .  
Premo Camera 

* 

����� Bicycles 
Shipped anywhere 

/: C. O. D., at lowest 
1f::�IlI':�ll:.�g!8::!����;�:i7.00 

$85 'Arllngton' U $46.00 
$65 " " $37.60 
$20 Btc:yel. " $tO.75 

Latest models. fully guaranteed; pneumatic tires; weight 17� to 
30 1bs.;  all styles and prices. Large illustrated cltpJo�ue Cree. CaShBuyerS'Union,162 W. VanBurenSt.lB t 3 11Ohicago 

D u rable-Easi ly  A p p l i e d .  
'l'bis roofing i s  manufactured 

from natural Trinidad a&phalt 
materials, and will not dry up 
and become brittle under ex
posure to the weatber as coal
tar rootinlZs do. � Send j01' 

free sample of roof 12 yea,'s old, 
with circular and price list to 
W A IUt ,, :- C H E,U l e A I, 

&; lU F {i .  e l l  . .  s:> F u l ton  lStl"eet , 
N e w  Y o"'". U .  IS. A .  

Q U E E N ' S  N E W 
A U T O M AT I C  L A M P. 
Its Six Points of Superiority : 

1. It keeps in focus constantly. 
2. Regulates and runs silently. 
3. No attent ion required to help 
it regulate. i. Tbe full crater 
is projected. 5. The negative 
carbon is non-luminous. 6. The 
adju�tments are all outside. 

ar Send for circular to 
Queen & Co., Inc., Philadelphia 

POCKET 
PRESTO 
CAMERA 
WONDER 

llIuBtrated booklet on receipt of stamp. Sample 
mounted photo free if you mentIOn the SCIENTIFIC 
AMERICAN. 

E. B. KO OPMAN, 
U N I O N  SQUARE,  

SYOAMORE OASE 
N EW YORK. 

of 1 ,  2, 3, 1,  6. 9 .  1'J 
Inch Tempered Ru le. 

[J UNE 27, 1 896. 

The $5 .00 
POCKET KODAK 

EASTMAN KODAK co., 
Sf":;����::::s�:�P'1.et R O C H E ST E R, N. Y. 

-� 
� RI hi TI � I Ig K��D Ires I � � ��� � FOR RAC I N G  � � No. 75 Hartford Sin"le Tubes-the stand· � � ard racing tires, the kmd Bald rode in 1895. � � FOR PLEAS U R E  � � No. 80 Hartford Single·Tubes-the stand· � 
� ard fast road tires, delightful, buoyant, � � comfortable. � �H � � � I arirplJ � B I - I  � FOR SECURITY � � No. 77 Hartford Single· Tubes-the stand· � � ard tires for those who are willing to sact i- � 
� fice a little speed for greater security from � � puncture. The ideal tire for tandems. � � FOR ROUGH S ERVICE � � No. 70 Hartford Single· Tubes-the stand· � � ard tires for rocky, hilly country. � � THE HARTFORD RUBBER WORKS CO. I � N I!:W YOR:ARTFO R D. CO N N. CH I CAGO. � �� 

-- ----� ---- -�---
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THE BICYCLE : ITS INFLUENCE IN 
Health and Di8ea8e. �By G. 1\1. Hammond. M . D .  A val. 
uabJe and interestiuu- paper i n  which the �ub.lect is ex
baust ively treated from the fo l l o wlnj! standpoints : 1.  
The use of the cycle by persons i n  heal th. 2. 'l'he use of 
the cycle by persons diseas e d .  ContaIned in SCI EX'fl F W  
A M ERICAN SUPPLEM ltXT, No. 1 no':!.  Price 1 0  cents. 
To be had at thiS office and from all newsdealers. 

The Name " H U NT E R  
1 1  • • •  � i never was pu

.

· t on anything that wasn't first-class. 
That name has stood for simple, pJain, unvar
nished integrity. and hence it is put 011 the . . . 

• •  H U N T E R  CYC L E S  
I '"' I 

ar Send for Catalogue. �U N T E R  A R M S  CO • •  F U LTON ,  N .  ;J ;ffii:�- - . : . owa.rd Cha.inless Bicycle. 
,+ ,-' 

� The :tirstman in any town who buys one w11l be 
r allowed an agent's discoun t and offered an agen· 
. cy,wbereby h e  gets commissions that will pay for 
J his Wheel, or at'least reduce the cost. Address 

ROW ARD, '171  Summer Av., Newark. N.J. 

BICYCLE • • 
REPAIR OUTFITS 
for Amateur and Workman. 

t---OII!''Il P"' Send for List 2'13. 

FRED FRASSE CO. 
2 1  Warren Street , 

Patent Carrying Track 

OVERH EAD 
TRAMWAY 

for MinSile��h�����'
e
.M����njorS��E:: or for 

The Coburn Trol ley Track Mfg .  Co . ,  
• • •  H O LYO KE, llIA S S  • • •  

New York 

J ESSO P'S ST E E LTHB\Vr 
F O R  TOO L S. S AW S  £. Te. 

w':!! .J E S SOP 6< S O N S  L.: � 91 J!lHN ST. N E W  YORK 

PRINTING INKS 
The SCIENTIFIC AMERICAN is printed with CHAB. 

Also 4 Incb Narrow ana center Gage. P. P. until ENEU JOHNSON & CO.'S INK, Tenth and Lombard 
Sept. 1st tor $4.00. Sawyer '1'001 Co .. Athol, Mass. Sts., Philadelphia, and 47 Rose St., opp. Duane. New York 
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