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THE THOMSON·HOUSTON EXHIBIT AT THE INTERNA· 
TIONAL ELECTRICAL EXPOSITION, PHILADELPHIA. 

Visitors to the Exposition, upon en tering the main gate 
and tllm turning  to the right, had their atten tion attracted, 
before they h ad proceeded far, by a multitude of powerful 
arc lights suspeuded above a rai sed and r ichly carpeted 
floo ring. Here were displayed a series of finely w rought 
meclian isms, from an exposed core o f  a dynamo to the per­
fec ted mach i ne. T his was the head quarters of the Thom­
son-Houston Electric. Compauy, of Bostou, Mass. , wh ich 
of late has become widely known for the efficiency of its a p· 
paratus and the business-l ike thoroughness of its system. 

In the general exhibit t h is company had five dynamo ma­
chines in constan t  action. two having a capacity of 30 arc 
lamps, two more of 12 lights capacity, and still another of 
6 lights. Besides these there were models of the u n finished 
Thom�on-Houston dynamo, so arranged that the parts could 
be inspected, and otller specimens of the latest im proved 
type. 

To those who h ad the time and inclination to atten tively 
study thb exhibi t-and there w ere many such-conclusive 

evidence was presen ted of i ts  possession of novel and strik­
ing featu res when compared to other sy stems of the same 
type. It was noticed that the h issing and sputtering. so 
common in some arc systems, were here reduced to a mini­
mum, and tbe lights were powerful, constant, and steady. 

A dimin utive dynamo and plant designed by Prof. Thom­
son i l lustrated the 8ystem in all its workings far better 
tban could have been done by a phlnt distributed to d istant 
parts of the  bui lding. It showed c learly the re lations be­
tween current, electromotive forcp , and work. A small 
dynamo generated a constan t current, which kept aglow six 
arc ligh ts , each of the i n tensity of sixty candles, and by 
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switch ing the current  i t  could be made to leave the arc 
lights and supply the requisite energy for an incandescent 
plant. 

The peculiarity of the Thomson-Houston dynamo may 
be said to l ie mainly in the armature, the con5tructioll of 
whicb is strikingly original. This armature is made of a 
cast iron hollow sbell; and i r ou wires , form i ng an oblate 

spheroid, surround this. Insulated copper wire in three 
series is wound on this core. Start.i ng at that part of the 
shaft opposite the commutator, the wire of each of these 
series is led over the Ivngitudinal circumference of the core, 
and, in order to avoid the sha ft, changes its course and re­
turns via the opposite ci rcumference of the core, After 
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making a sufficien t number of convolutions, the terminal is 
carried out to a segment of the commutator, the begin ning 
of the wire bei ng attached to a coupler near that portion of 
the shaft w bich is opposite tbfl commutator. 

A l ike d i rection is taken by the second series of wires, 
which are kept at an angle of sixty degrees with the first, 
and the third series of wires follows at another angle of 
sixty degrees, The ini tial ends of these last two series are 
affixed to the coupler to which the tirst is attached .  Hence 
all of them are electrically con nected. To differen t  plates 
of the commutator the tbree free ends are affixed. This 
method of w inding  has proved to be very efficient, two se­
r ies bei ng constantly maintained in the field of force. 

By means of a combined motor and gflnerator shown in 
the exh ibit, the arc l ight or motor circuit can be made to 
feed incandescent lamps, an alternating current being used. 
The system employed is that of building on the same shaft 
the armatures for both the motor and the l ighting appara· 
tus, and any kind of current as to character or potential 
may be taken off. 

What attracted not a l i ttle attention to th is  exhibit was 
the runn ing of arc l ights in multiple series, This is an in­
vention of Professor Thomson, and a very im portan t one, 
for, a,j seen at the Expos ition ,  it permits the running of IIrc 
ligbts of al together different i ntensities from a single cir­
cuit, some of them being in series, while others are in mul­
tiple arc or in mul tiple series, and renders practicable di­
visions and redivisions of ligbts as well as the rejoining of 

arc ci rcu its. 
For the benefit of sc ientific insti tutions and the lecture 

room generally, the Thomson-Houston Company make a 
hand dynamo. As exhibited, i t  showed that i t  is capable 
of generating a small arc light or several i ncandescent lights, 
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or provid ing a strong and constant curren t for other purposes 
o f il l ustration 01' experimen t, at t imes showing nearly a one 
lorse power energy. 

The motors displayed by this company showed themselves 
particularly adapted for the transmission of power from a 
distance, which from present appearances would seem to be 
one of the great problems of the future. 

Perbaps the most i mportant  feature o f  the Th omson· 
Houston exhibit was the little meclJan ism inclosed i n  a 
small hox by wh ich the electric current can he transferred 
from arc lights, and made to feed incandescent ligh ts o f  
from twelve t o  sixteen candle power. It i s  cal led the 
Thomson-Rice i ncandescent d i st ributor. Heretofore little 
has been done in  tbis d irection; eitber arc or incandescent 
lights being excl usively d istr ibuted , because it was found 
hat the cracking of one or more i ncandescent lamps IlSU-

ally led to tbe breaking of many more i n  the same group. 
By the device exhihited, ho wever, an arc l ight can be 
urned out, and a group of eight i n candescent  lights be 

made to glo w  instead. Furt.hermore, all the lamps or any 
particular number o f  these in one circui t  can be turned on or 
off with the same faci l ity as gas jets can be operatpd , and 
without dallger to other l igb ts in t he circuit .  The l i t tle 
mechan ism acts automatically and electrically, and is at no 
time subject to accident by reason of careless b andling. 
As a whole, the Thomson-Houston systl'm shows, as exbibi t­
ed, that i t  is founded upon a correct i n terpretation of na­
tural laws, and that its workings are d i rected by men who 
are conversant w ith the theory as well as the practice of 
electrical engilleering. 

The National A cademy oC Sciencell. 

A session of t h i s  society was held at Newport, R. 1., Oct. 14 
018. The National Academy was i ncorporated by Congress 
n 1863, to " consist of not more than fifty ord i n ary mem­

b('\"8," and the custom has been that the�e shal l  be selected 
specialists such as will best represent every department of 
knowledge. We bel ieve tbere are now about one hund red 
members of tbe Academy, but it i s  nevcrthele's a very select 
organization as compared w ith that m uch larger body, the 
American Association for the Advancement of Science, and 
manypapers read at its meetings are such as would be o f  l i t­
tle interest to 01 her tball special ists ill the su bjects t reated of. 

Among the papers read was one by Prof. E. D. Cope to 
bow the evolution of certain bon es of the ear i n  Pelicosauria, 
nvolving a study i n  comparative anatomy as well as e volu­
ion. 

Prof. Fairman Rogers, of the University of Pennsylvan ia, 
described experimen ts on the motio n  of animals, as depicted 
by instantaneous photography. In some experiments con­
d ucted last sum mer at Fairmou n t  Park, Philadel phia, forty 
cameras were placed in a row, and so adj usted as to be suc­
cessively opened by the motiou of au animal passing in front  
of them. These experiments wi l l  throw light on the 
m echanism of un imais, and, i t  is suggest ed, may give vlilua­
ble 41p�ication in machinery. For instance, mari ne engineers 
do not agree on t.he best form of steamer screws, and it is 
ntimated tbat an exhaustive study of the fish's propeller 

would throw light on this. There will probably be no  d iffi­
culty in arranging a glass tank through whicb fish can be 
made to swim, and be photogrilphed in  transit. The motion 
of dogs. horses-especially racers-deers, and other-animals, 
in running, were described; and i nteresting and prolonged 
discussion  ensued. Professor Rogers stated an interesting 
point to be the flexu re of the' long pastern .  When a horse 
gallops, he moves i n  a horizontal l ine. His body keeps al­
most a u niform d irection, notwithstand ing that his feet ri�e 
and fall. He bends his pastern to keep level. In race 
horses it touchps the track. He cited as an instance a 
celebrated race horse, which used to m ake eight marks on 
the ground, four for the pastern s  as well as the four foot 
racks. 

Professor Tylor, of Oxford, England, the eminent an­
hropologist, considerert at great length the " Civil ization 

of the American Races," particularly the Zuni, Navajo, 
Mojave, and Wallopi tribes, among:which he had t raveled. 

Among those present at this meeting of the Academy 
were President O. O. Marsh, Professor of Paleontology o f  
Yale; Home Secretary A�aph Hall ,  A�tronomer o f  t he 
National Observatory; Treasurer J. H. C. Coffin,  United 
States Navy; W. H. Brewer, Professor of Agriculture, 
Yale; G. J. Brush , Professorof Metal lurgy, Yale; Josiah P. 
Cooke, Professor of Mineralogy, Harvard; Edward S. Dana, 
Professor of Physics at Yal e ;  Walcott, Gi bbs, Profe�sor of 
Chemistry at Harvard ; Julius Hilgard, Superintendent of 
he Coast Survey; Samuel P. Langley, astronomer in charge 

of t he Allegheny Observatory ; J. S. Packard, Professor of 
Zoology at Brown Un iversity ; Edward C. Pickering, dirpct­
or of the Uni ted States Geological Survey ; Samuel H. 
Scudder, edi tor of Science, of Cambridge Mass.; Will iam 
P Trowbridge, Professor of Mechanics at Oolu mbia 
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A PRIZE FOR INVENTORS.-NEED OF PASSENGER AND 
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Railroad officials seem to have arrived at th e settled con· 
viction that no essential improvements can be made in pas 
senger car brakes; that the air or vacuum b rakes, with ai 
their faults and deficiencies, are as nearly perfect as can be, 
and t hat it is useless to seek further. And as practical ly 
all the roads have adopted these brakes for their  passenger 
traffic, they naturally oppose the introduction of  any im 
provements that would depreciate the ir  costly investments. 

For the present ,  tben, the passenger car brake question 
may be cousidered settled, but it is not so with the freigh 
car brake. 

It m ay be asked why the air or vacuum brake is  no t  as 
well adapted to fre ight traffic as to passenger traffic. In re 
ply the roads say that the cost of the air or vacuum brake 
is greater than tbe freight service will bear ; that the air 01 
vacuum brake must, to be effective, be continuous, 01' con 
nected for all the cars in a train ; that this necessary con 
tinu i ty or connection of all the brakes in a tra in can, with 
out  much trouble, be assured in passen ger traffic, wherein 
the intercbange and mixing of cars rarely occurs, but that 
the cond i tions obta in ing in freight traffic are such that eaeh 
car m ust be equipped wi th  a brake tbat wi l l  act independ­
ently of any other i n  the train. 

. On all the principal lines of railroads the majority of the 
freigilt trains are partly made up of " wild" cars (cars froln 
other roads) and tbese cars are necessarily distr ibuted througb ­
out the train i n  the order o f  their arrival , so that one 
"wild" car without the air or vaeuum brake in a t rain 
equipped with the air or vacuum brake might render all  the 
brakes on the train ineffective. 

Another objection which the roads make to the air 01' 
vacuu m  brakes for freigh t t raffic is that the brake n ose con­
nections dl'teri orate frum exposure, and that the coupl i ngs 
offp.r irresistible temptation to thil'ves. 

If in spi te of special care and watch in the yards the nose 
c()n nections often give out and the brass couplings are al-
1II0st daily stolen , what, they say, would become of the 
brake on  freight cars wh ich are run  off and held on sid ings 
all along tbe road for days and weeks, waiting to be loaded 
or unloaded? 

There are otiler minor objections to the air or vacuum 
brake for freigbt t raffic, but tbese men tioned appear to  be 
iuseparable From this cl ass of bmkes. 

Not only,  then,  are t he l isl s open to a ,uitable freight IHake, 
but the roads are un i ted in seeking for it. 

This is one of  the broadest fields for i nventors, and will 
yield most abundant reward to the successful  ones. 

Great fortunes bave been made from tbe air or vacuum 
passenger car brakes, and yet the wbole uumber of passen­
ger  cars in this country are  less than one-thirtieth of the 
n u mber of freight and coal cars, which are all ill wan t of 
thei r special brake. 

Freight trains  are still operated by the common hand 
brake, and though many other kind� have been proposed, the 
roads prefer t o  hold to tbeir old frien d  until something in 
all respects superior shall be produced. 

It is true t hat the band brake requires a crew of two or 
tbree brakemen to a train ,  while a suitable brake would re­
quire no brnkemen; it is true that it cannot quickly con trol 
a train running at high speed, and consequently that for 
safety the trains must be run slowly ; and it is true that its 
persistent use daily brings death or injury to one or more 
pOOl' rail road em ployes ; but  noth ing yet devised for tbe pur­
pose possesses all its v i rtues and fewer faillts and is, at the 
same time, cbeap enough. 

For the benefit of in ven tors we have l5ivell this brake 
problem long and ca\"f�ful study, in  which we have been 
aided by a number of prominent experts ill railroad mat­
ters. 

We can say, then, that a brake which shall fulfill all tbe 
requi rements of freight train service must be cheap, simple, 
and durable, and require no special skill to repail' or keep it 
in order, and it must possess the following functions and 
advalltages : 

1. It must he thoroughly automatic, and entirely under 
the control of tlle engineer. 

2. It m ust adj ust i tself automatically, to suit either direc­
t ion in which the car is pulled. 

3. It must operate at any and all rates of speed. 
4. It must be complete in i tself on the car to which it i s  

attacbed, a n d  indepen dent of  the action of other brakes i n  
the train, s o  that "wild " ears wil l  n o t  interfere with i ts 
action. 

5. It must be capahle of bringing a t rain to a " ful l s top, "  
and, i f  on a descend ing grade, o f  "holding i t." 

6.  It must admit of a !.Jain being moved a short  d istance 
at slow speed, and yet be operati ve to stop it again .  

7. I t  must not interfere wi th  the backing o f  It train , nor 
in any way with the hand l ing of a t rain in yards. 

8. It must provide for the stopping of the rear portion of 
a train when broken loose. setts Institute of Technology. -
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It is w ell understood that these functions and advantages 
can probably be combined only in a momentum brake ; but 
110 one has yet been able to construct a brake embracing 
them all. 

But several so called automatic momen tum brakes, bow­
ever, have been invented, some of w hich are noteworthy for 
their ingenuity, though lacking in some one or more essen­
tial features. 

None, we believe, are constructed and arranged to stop 
the rear portion of a train when the tra in  breaks apart. 
When it is considered that about 40 per cent of the accidents 
to freight trains occur from the breaking apart of  the trains 
and the subsequent collision of the two portions, i t  is not 
easy to overestimate the value of a brake that  wi ll prevent 
sucb accidents, and at the same time possess al l other re­
quisites. 

Did Ihe l imits assigned to this article permit, we could 
easily advance many reasons why a brake such as we have 
descrihed would also be superior for passenger traffic, but 
that ground is perhaps too well occupied for present ad­
vance u pon it. 

Here, then,  is an opportunity for the exercise of in ventive 
talent; upward of a mil l ion of cars in this country alone are 
lacking the equipment of a perfect automatic momen tum 
brake, and the rai l road companies are all demanding it. 

Who will carry off the prize? 

. '.' . 
THE HEAVY GUN QUESTION. 

Now that Congress has made somdhing like an effort to­
ward protecl ing the coast, those officers of both military arms 
who have made a specinlty of beavy gun manufacture are 
doing tbeir best, as might have been expected,  to see that 
t h is  effort is not misd irected . A committee of officers was, 
it is true, appointed, at the suggestion of the l ast Congress, 
to determine the very weighty questions as to national and 
private foundries and tbe qual ity of  guns to be made there­
in. But, as is well known, only a few of the many experts 
to be found  in the general service could be accommodated 
on the committee, and, precisely because the subjects to be 
considered are so weighty, suggestions by those who have 
been over the gronnd are at ollce t imely aud welcome. 

Among those officers whose suggestions may fairly claim 
the serious attent.ion of the committee, is Captain O. E. 
Michael is, U. S. A. In a recent paper read hefore the Am er­
ican Society of Civ i l  Engineers, Captain Michaelis goes into 
a careful and detai led consideration of the subject, content­
ing himsel f w ith presen t ing the recent experience in gun 
manufacture rather tban attem pting to determine the method 
or to forml1late the p)licy from which the best results may 
be expectefl. Now Ihat tbere is a dis posi tion 011 the part of 
Congress to properly protect the coast, and new and costly 
foundries are to be establisbed, we are confronted with wbat 
seems to be a very serious question, viz. , who sball own or 
control these pl,mt .. -the govemment or private parties, or 
both .conjointly ? The evidence as gathered by Captain 
Michaelis shows that each system has serious defects. 

Up to the Fmnco·Pl"Ussian war tbe Frencb foundries were 
owned and maintained by the government; a board of 
officers, baving charge of the work of gun making, met only 
in secret. seilsion, anti resisted the introduction of new pro­
cesses or public criticism of the old ones. The German sys­
tem of relying upon a single private company for arming the 
country has also l i t t le  to commend it ; the company in order 
to mamtai n  itself must Ineeds look for large foreign con­
tracts, and when the decisive moment comes are either seri­
ously hampered or in a position to take advantage of the 
state's necessities, and demand exorbitant prices. Nor has 
a pal"tnership between the State and private part ies proved 
al together satisfactory. 

One of the evils  of this system is shown by Captain 
Michael is by a recent experience of the British government., 
wb ich, in addition to being charged exorbitant prices for 
war mateJial , was forced to pay £66,000 to close an agree­
ment, w h ile the company, besides i ts profits on man ufacture, 
came into possession of a complete working plant at a mere 
n ominal valuation. 

Curiously enough, Captain Michaelis, after setting up the 
dummy that a copal"tnership between the State and priva.te 
parties leaves the latter free at times to take advantage of 
the Srate'd necessities, as shown by the evidence adduced by 
bim, he proceeds to knock it do wn by exprf,ssed approval of 
a simi lar project as contained in a le tter of General Benet, of 
the Ordnance, to Commodore Simpson . In t his Gen. Benet 
suggests t bat tbe government shall provide a private corpo­
ration •• with some of the more costly plant, such as new 
furnaces, steam hammers, large lathes, cranes, etc. , the 
found ry to reimburse the govern ment by paying a certain 
percentage on all work performed with said plant until the 
whole cost is repaid." 

There is an objection to such a plan, which is, perhaps, 
even more serious than the threatened danger of extortion­
ate charges in the h our of extremity. Even the great gun 
manufactory of Herr Krupp, at Essen, has not· enougb gun 
making to keep all hands employed the year round, and 
must needs take lnrge co. tracts for material in no way con­
nected with armament or war. In t his latter employment,  
Herr Krupp has many competitors in Germany, but if bis 
plant had been supplied by tbe govern ment at a nominal fig­
u re and upon eaRY pay ments, i t  is not unreasonable to suppose 
tbat no German firm could compete witb Krupp, even in 
the manufacture of those mechanisms which are not a llied 
to the art of war, and hence tbe imperial government would 

J,itutifi, !mtri,au. 
be but as�isting Krupp to force other manufacturers out of 
tbe business. 

In our own country, the spirit if not the letter of the 
ConRtitution is opposed to tbe State entering tbe market as a 
competitor with private parties, and such an arrangement 
as tbat suggested by Gen. Benet, and supported by Capt. 
Michaelis, smacks strongly of this. It would enable a pri­
vate firm or company to come into the immediate possession 
of a costly plant, which, when not employed in gun manu­
facture, could be used in turning out otber kinds of work in 
V&st quantities, to the great disadvantage of all otber private 
concerns engaged in a similar manufacture. 

The system now in  use in France bas been accepted by the 
board of officers appointed at tbe instigation of Congress as 
tbe proper standard for imitation ,  and is commended by 
Capt. Michaelis ill his paper. This system contains, per­
haps, fewer objectionable features than any otber that 
has been suggested d uring the long controversy now happily 
ended. In this system the government maintains the gun 
mauufactories itsel f wherein the parts are machined and 
assembled. For foundry work, on the other hand, the pri­
vate companies or corporations are depended upon. None 
of these are supplied with plant nor in any way assist.ed in 
preventing competi t ion, this being the rather encouraged, 
and in France some of the foundries have been induced, on 
their own motion, to establiRb gun factories to supplement 
the government sbops . 

Concerning the quality and character of the guns that are 
to he, Capt. Michaelis brings togetber much Ilnd varied in­
formation. 

Though the exact cost of solid cast-steel guns has not yet 
been· ascertained, he believes tbat it  will be found to be 
about one-th ird the cost of hammered steel guns. It has, 
be says, the range of tensile strength from 60 to 30 tons per 
square inch, and the corresponding  elongation of 7 to 28 
pel' cent, and is t.herefore destined to replace not only iron 
castings, but iron and steel forgings, which are very much 
more expensive and no stronger. 

In I'egard to castings, a conviction has prevailed in some 
quarters that we had no open hearth plllnts equal to those at 
Trrre-Noire, in France, wbere the man n facture of large 
casting8 is a specialty, and the bcst methods of annealing and 
tempering to be applied to the metal, in order to give it all 
the mechanical properties corresponding to its chemical ac­
tion a study. Yet Captain Michaelis says that we bave open 
hearth plants fl1l1y equal, if not superior, to those at Terre­
Noire, and that tbe  tensile strength of ordinary casti ngs in  
this coun try, nolV sixty tllOusand pounds, may, with careful 
mani pUlation and special methods of casting, possibly nnder 
com pression, be donbled. Indeed, Mr. S. T. Well man, of 
the Otis Iron and Steel Company, w hom he quot.es, says he 
is very sme that we can produce a melal good enough for 
heavy gilDS without preF.sure; but wi th  pressure we could 
do as well as WhitwortlJ, who, so far, has beaten the 
world .  

It is  not so many years ago that our great gnns, our ma­
chine guns, aud breech-loading rifleR had no equals in Europe, 
but now, on onr own models, vast impl"Ovements have been 
made, and, says an author quoted by Capt. Michaelis: ,. If 
we don't soon begin to Dlanufactnre ourselves, everything 
American will he brought back to us with a foreign name. 
Our mammoth powder wil l  become 'pebhle,' and perfo­
rated cake be known as • prismatic,' our pressure gauge as 
a • crusher gauge,'  and the Hot chkiss case shot be credited 
to Col .  Boxer. Prof. Treadwell's system of gun construc­
tion of 1840 is known as Armstrong's of 1856, but no one 
has seen Armstrong's patent for it ; Krupp has appropriated 
the Broadwell system bodily, and Eastman's slotted-screw 
breech plug is known as the French breech loading gun.  
Mr. S. B. Dean invented a method of mandreling bronze 
guns by which strength and hardness are grt'atly increased, 
and two years after b is  patents were taken in Austria, his 
J!;un was brought out there as the Uchatius gun, and a vast 
achievement. Their whole artillery is armed with it. The 
Russian government built a great foundry at Perm to carry 
out Rodman's design on a large scale, and took his powder 
and his experience along. Mr. Hotchkiss has established a 
large factory n ear Paris, where he has very extensive orders, 
and has become in his line the main reliance of the French 
government. " 

Surely, a nation like ours, which has through the genius 
of its sons furnished the bases for all great gun manufacture 
now ill use abroad, should be able to at lea�t equal in effi­
ciency the improvements founded originally upon its own 
designs. 

.. fe, .. 
TWO REMARKABLE IlETEORS. 

A correspondent in Lafayette, Alabama, gives an intel'est­
ing account of two meteors observed by him on the night 
of the 14th of Augnst. 

The first meleor was unusually large and brilliant,  ex­
ploding due west, and van ishing wi t .hout leaving a trace be­
hind. It waR seell about  midnight.  

The second meteor was seen fifteen or twenty minutes 
later, wa� as l arge as its predecessor, and exploded in a 
south-sout.beast direction. After t he explosion of the fire 
ball, a train of ligbt remained visible fOI' eight or ten mi­
nutes, at first motionless, and then slowly changing from a 
st.raight to a curvili near form. The moon shone brightly 
at the time, the atmosphere was cleal', and both meteors 
were sllfficientIy brill iant to make the shadows of the two 
observers and tbe shade trees in tbeir vicinity almost as 
plain as iu sunlight. 
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Our correspondent thinks that the first phenomenon could 

not have been a meteor, becauae i t  came to a sudden 
" standstil l ,"  and asks, ., What was iU " 

Both phenomena are probably due to the sam e origin, 
the matter that circulates in  inter-planetary space, and, ac­
cording to size. isolation, or constituents, takes form as me­
teoric stones, fi l'e balls, or shooting stars, all bei ng dassed 
under the head of aerolites, and being merely varieties of 
the same phenomenon . Tbey vary in weight from the me­
teoric stone in Brazil estima ted 1.0 weigh 14, 000 pounds to 
the shooting star weighing a few grains. They vary in 
brilliancy from meteol's shining brightly in the noonday pre­
sence of the sun to the tiny falling stars that on ly sharp 
sighted observers can discern as a vanishing point of l ight. 
They vary in continuance from the fi re balls that burst and 
leave behind, in a few recorded instances, luminous trains 
shining for an hour after the body disappeared , to those that 
split into fragments, and leave scarcely a trace of their pre­
sen ce. 'fhey vary in the noise they produce from detona­
tions like thunder or the firing of cannon to the sligbt 
sounds that only a vigilant ear can detect. They vary in 
number from the countless myriads that people the meteor 
zones to the solitary specimens that f!"Om time to time show 
themselves in our sky, and then vanish forever. 

They are all due to the same cause. The eartb as she 
moves in her orbit encounters these cosmical atoms in her 
course. Both bod ies are moving with immense velocity, 
and in opposite directions. The meteors rush headlong 
against our atmosphere, are ignited by the concussion and fall 
to the earth as stones, or are crushed into impalpable dust. 

The two meteors observed by our correspondent probably 
belonged to the class known as fi re balls. It is not im potlsi­
ble, if the train of the second meteor was yellow in  color, 
and it  radiated from the constellation Perseus, tbat hoth 
meteors were members of the August meteor zone, through 
wbich the eartb was passing abollt that time. 

Meteors belonging to this group have been observed of 
great size anc� brill iancy, and with an estimated weight of 
seven pounds. Tbe observer of the  meteors also records a 
fine Bbow of falling stars on the 10th. As the show often 
continues for several nigh ts, we are somewhat incl ined to 
this theory, for we have n ot infreqnently seen members of 
the group as large as the planet Venus exploded wi th a 
sound distinctly audible, and leave behind a shining train. 

The Prime lUerldlan Con.erence. 

This body, which assembled in Wasbington, October 1, 
included forty members, representing twenty -four govern­
ments, as follows: 

Ausl-ria-Hungary, Brazi l ,  Colombus, Costa Rica, Den­
marK, France, Germany, Great Britain, Guatemala, Hawaii, 
Italy, Japan, Mexico, Netherlands, Parnguay, Russia, San 
Domingo, San Salvador, Spain ,  Sweden and Norway, Switz­
erland, Turkey, Venezuela, and the United States. The 
conference was not as prompt to adopt the general meridian 
of Grern wich as had been expec�ed; but a resolution to tbat 
effect was finally passed, and tbat meridian recommended to 
all governments for adoption, the representati ves of twen ty­
one governments voting in favor of it, San Domingo against 
it, and France and Brazil abstaining from voting. 

The conference also resol ved that longitude continue to 
be counled as at present in two directions, up to 180", in­
stead of in one direction up to 360·, as  bad been recommend­
ed by the Roman conference. Although the Greenw ich 
meridian has long been the standard for fou r-fifths o f  t he 
world's navigators and geographers, its adoption by all w ill 
be a common benefit. The ancient geographerR drew the 
fir�t meridian tbrough Ferro, the westernmost of the Canary 
Islands, and this is yet followed to some extent. Tbe French 
have also used the meridian of Paris, the Span iards that of 
Madrid, while we have used both that. of Greenwich and 
Washington. The French representatives apprar to have 
made the principal objectio n to the adopl ion of the GI'een­
wich meridian as seeming to be an English standard, but 
as it extends from north to south I hrough the whole of West­
ern France, they could remedy this by setting up an observa­
tory on that line, and styling the reckoning accordingly. 

.. leI .. 
Henry T. Anthony. 

Mr. Anthony, who was one of the pioneers in taking up 
the famous invention of Daguerre, alld afterward among 
the most prominent in developing and exfend i ng the busi­
ness of photography, died at bis residence ill New YOI'k city 
Oct. 11, aged 71 years. The immediate cause of death w as 
the result of injuries received from a fall in attem pting to 
run out of the way of a cab car. Mr. Anthony was gradu­
ated from Columbia College in 1832, studied engineering and 
became a surveyor on the Erie Rail road, was empJoyed on 
the Croton Aqueduct, and was also an engineel' on the Hud­
son River Railroad. His name has for many years been 
most fam iliar, howe ver, as that of a member of tbe firm of 
E. & H. T. Anthony & Co. , manufacturers of and dealers 
in photographic materials. He had especial charge of the 
manufacturing departmen t, and was the originator of Dlany 
improvements in practical pbotography. 

Raw Umber. 

This is an ocher found on the island of Cyprus. It is 
known in the trade as Turkey umber, and the genuine arti­
cle is a soft brown pigment, transparent in oi l ,  and abound­
ing in manganese, flom the presence of which it derives Its 
drdog properties. 
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AN IMPROVED SCREW CUTTING LA THE. 

The accompany ing illustration sbows a screw cutting foot 
lathe,  man ufactured by Sebastian, May & Co. , of C incin ­
nati , O. It is specially designed to meet tbe wants of model 
makers, inventors, electricians, sewing machin6 
agents, amateu rs, and others having use for a small 
lathe to run hy foot power. 

Witb this lathe can be turned iron, steel, brass, 
wood, bone, or ivory; also screw c utting. polishing, 
drilling, milling, or any other kind of work that can 
be done on  any large latbe proportionately. 

It is strongly and durably built, and can be easily 
operated. 

The bed of the lathe is 4%, inches w ide and is 34 
inches long, is thoroughly braced, has four Vs, 

will swing 8 inches over bed, and take 20 incheH 
bet ween cen ters. 

The bead spindle is made of 1� inch solid steel, 
and t ail spindle is  Ys inch steel . The back gear is 
thrown in and Ol i t  by a cam. The tail stock sets 
over for tapers, and is fastened down by a cam. 
The hea d i s  netachable, so as to ad mit readjustment 
if spindle becomes un t.rue. 

Tbe treadle is of w rougbt angle iron. The rod 
supporting tbe driving wbeel runs on friction 
wheels. The tops of the pitmans are of gun metal, 
and lihe bottoms o f  the pitmans slip through holes 
in the foot bar, so as to adjust the length of the 
stroke. 

1titufifi t !mtri tIU. 
A Specific Cor Hlccongh. 

Dr. Henry Tucker recommends, in the Southern Medical 
Record, tbe use o f  the following very simple remedy in the 
treatmen t of hiccough , namely : Moisten gran nlated , sugar 
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Machine Borers. 

An interesting leeture was recently delivcred at tbe Ed in ·  
burgh Forestry Exhibition by Professor McIntosh, in  wh ich 
he called attention to the seriolls damage inflicted upon sub-

marine woodwork by mari ne b<irers. Among the 
most destructive of thi s  class are tbe crabs known 
as the Ghelu1'ia te1'ebraTl8 and the Limnol'ia lignO'l'Um, 
or Scotch gribble, of wh ich  the former is the most 
mischievous, as being able to make larg-er and more 
oblique excavations. The ravages mnde by the 
gribble in  the fir beams that supported the beacon 
on the Bel l Rock were described by MI'. Robert 
Stevenson a long time ago, tbe rate of destruction 
being an i nch a year. It was thougbt tbat t.he grib­
ble paid attention only to t imber, but it is now 
known that it is equally unremitting in  i ts atten tionR 
to the sheaths o f  gutta percha and other materials 
which protect submarine cableR. The ravages of 
the gri bble,  great as they are, are smpassed by those 
of the Xylophaga. a very small bivalve occupying a 
position between the stone and rock bori ng plwlas 
and the w ood boring teredo. The tunoels which 
the latter made into timber were of ast()l I ishing 
length , varying from one to two feet in  the common 
teredo to three feet in the case of the great teredo. 

The carriage and rest are of the most approved 
and latest design. The carriage is detachable for 
band work, aud it can be thrown into feed instantly 
for turn ing or screw cutting. All threads for screws 
are bastard, that is, half square, hal f V. SEBASTIAN, MAY &; CO.'S IMPROVED SCREW CUTTING LATHE. 

Up to the present time no wood has been found 
capable of  resisting the atlacks of these little crea­
tures; and al though various remedies have been 
tried in the shape of immersion of the w ood in sili­
cated lime, bitumen, and creosote, by forcing them 
under great pressure into the tissue, the latter mate­
rial was tbe only olle  which had been found to be 
efficacious, while mechanically n othing short o f  
metallic sheatbing protects t h e  timber. On tbe 
other hand, tile Professor pointed out that the bor­With tbis lathe is  furnished a face plate, two 

pointed cen ters, wrenches, and gears to cut from II to 40 
threads .  

Any further in formation may be obtained .by addressing 
the manufacturers. 

. f . � '" 
MAIL BAG. 

Formed on the top edge of the  back of the pouch is  a 
flap which folds over on the front. Both the front and flap 
are provided with vertical slots w h ich coincide with each 
ot.her when the 1lap is  folded. On tbe i nner surface of the 
back of the pouch is riveted a leather strip, above w hich is 

ARMSTRONG'S MAIL BAG. 

secured to the outer surface a piece of leather having V­
shaped recesses formed in its bot tom edge. On these pieces 
is Aecured a piece of leather, between whicb and the back 
slides a strap. Pivots are h eld in t he back of  the pouch, and 
are so arranged as to pass through the slots, the outer ends 
being formed with a button. On t .he inner end of each 
pivot is an arm having a sliding section, tl.;e outer end of 
wh ich is pivoted to the strap. At one end of the strap is a 
ring, and at the opposite end is a slot. 

When the bag is filled the flap is  swung down, so that the 
pivots pass throngh the slots when the strap is pul led ; this 
swings the arms and turns the buttons in such a manner that 
they cross the slots. Tbe slotted end of the strap i s  tben 
swung over the front of the pouch , all d  the padlock applied 
as shown in Fig. 1.  By disengaging t.he sl.rap and pull ing  
i t  in  the  opposite direction, the  pouch may be  opened. Fig. 
2 shows the pouch opened, parts being broken away to 
show the  arrangement of the pivots and arms. 

This invention has been patented by Mr. B.  F. Armstrong, 
of Engle, New Mexico. 

A Machine Cor ProdUCing Rain. 

A mong the last i n ven tions reported from Australia is a 
machi ne for producing rain storms. It is intended to force 
a rain supply from the clouds during a period of drought. 
Tbe apparatus is in  the form of a balloon with a charge of 
dynam ite attached nnderneath it. The bal loon is to be sent 
into the clouds, and when there tbe dynamite is to be fired 
by a wire ennn ect.ing it with the earth . A trial of this n ovel 
contri vance i s  to be given upon the dry districts of New 
South Wales, and the result i s  looked forward to witb i n ­
terest by some of  the residents of  that colony. 

witb good vinegar. Of tbis g ive to an infant from a few 
g rains to a teaspoonful. The effect, he says, is alll!ost in­
stantaneous, and tbe dose seldom needs to be repeated. He 
has used i t  for all ages-from infan ts of a few months old to 
those on the down-hil l  side of  li fe, and has never known it to 
fail. Tbe remedy is certainly a very simple one, and al­
though 11 0 theory is advanced to account for its wonderful 
action, it merits trial .-Therapeutic Gazette. 

.. , . . .. 
CAR COUPLING. 

The drawhead is formed of two like sections, in the outer 
end of each of which is It hlllf funnel-shaped recess, behind 
which is a triangular recess forming, when the sections are 
united, a chamber in which s l ides a buffer block that is  
pres sed outward by a spiral spring. Near the rear end of 
the draw head is formed a fixed collar that is surrounded by 
a stirrup snspended from the bottom of tlie car, and that' 
serves to hold the two sections together at that point. Tbe 
extremity of the drawhead is surrounded by a powerful 
bnffer spring. The sections are prevented from moving 
longitudinally on each otber by a key. Near tbe rear of 
the d raw bead is formed a recess to receive the head of a rod 
a ttacbed to the bottom of  the car for limiting the longitudi­
u al movement of tbe drawhead . 

A pin entering a slot in each section retains the buffer block 
in place when the sections are spread . The sections of the 
drawbead are operated by means of two levers arranged as 
shown in the perspective view. 

When one of  the rounded heads of the link bar enters the 
funnel-shaped m outh of the drawhead, it forces tile  sections 
apart and passes into tile front part of the . inner chamber. 
The end of the head strikes the block, and the spri ng breaks 
the shock. Wben tbe head has passed the offsets, the sec­
tions spring together and hold the l ink rod in place. The 
link rod is released by movi ng the Rections by means of 
levers. The inward convex curve of the recesses forming 
the l ink opening i!l- such that a ridge is virtually formed in 

lIePHEETERS' CAR COUPLING. 

tbe opening, ng-ainst whicb the lin k  will strike in case It car 
is derailed ,  tbereby spreading the sections and allowing the 
head of  the l i nk  to come out  of the draw bead . 

This invention has been patented by Dr. S. B. McPheel. ­
ers, of Medoc, Mo. 

ers were frequently useful in thei r proper place. and particu­
larly in the case of drifted timber and old wreck�, which 
would be very dangerous to navigation were tbey not rapidly 
disintegrated by the action of the teredo. The subject is 
one that is worthy of very close attention at the hands of  
those scientific men who would be connected wi th  the  ma­
rine laboratories now being established. 

JOINT FOR ELECTRIC CONDUCTORS • 

The annexed engraving s'b ows a jo i n t  for electric w ires 
recently patented by Mr. Richard W. Kear, of 206 South 

DAR'S JOINT FOR ELECTRIC CONDUCTORS. 

Center Street, Pottsvil le, Pa. A sh ort tuhular socket is 
provided with a longitudinal slot, diametrically opposite 
which is a screw threaded aperture containing the binding 
screw. The ends of the wires are passed in to opp�lIite euds 
of tbe socket until they m eet below the aperture, when the 
screw, being turned' down, presses and bends the ends of the 
wires dowl l  into tbe slot, as sbown in the upper view, thus 
holding  the ends of the wire in such a way that they cannot 
be withdrawn.  The screw and the tubular socket form a 
good electrical connection between the wires. The man ner 
of using tbe socket with coated w ires will be readily under 
stood from the engraving. 

4 f e , " 
The Worl d's Telegraphs. 

The telegraph appears to h ave made more progress in the 
United States than in any other coun try. The number of 
American telegraph offices in 1 882 was 12,917, and tbe num­
ber of telegrams forwarded during the year was 40,581, 177. 
The number of t elegraph offices in Great Britain and Ireland 
in 1 882 was 5, 747, the number of telegrams forwarded being 
32,965, 029. Germany had 10, 803 offices, the number o f  tele­
grams forwarded being 18,362,173. France had 6,319 offices, 
the number of telegmms forwarded being 26,260,124. Russia 
bad 2, 819 offices, the number of telegrams fowarded being 
9,800,201. Belgium had 835 offices, the n umber of telegrams 
forwarded being 4,066,843. Spain had 647 offices, the num­
ber of telegrams forwarded being 2,830, 186. British India 
had 1 . 025 offices, the number of telegrams forwarded being 
2,0:l2,603. Sw itzerland had 1 , 1 60 offices. Italy 2, 590, and 
Austria 2, 696. The number of telegrams forwarded in these 
three last mentioned countries was 3,046, 182, 7,026,287, and 
6, 626,203 respectively. 
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ELECTRIC KOUTH LAlIP AND LARYNGOSCOPE. 

In d iagnosing lesions of the teeth and associated parts the 
small electric lamp shown in the accompanying engravi ng 
will be found an invaluahle assi stant to the dentist, and by 
its aid the exact location of the disease may be d etermined. 
By the use of the appliances heretofore in vogue th is could 
not be accurately ascertained, and as a consequence many 
soqnd teeth ha vo been sacrificed in  the frui tless search for 
the s�at of neuralgic pains for wbieh, owing to the in­
sufficiency o f  the means of dIagnosis, no satisfactory cause 
could he estab l ished. This  lamp i l luminates the oral cavity 
so bril liantly tbat any departure from normality can be un­
erringly detected ; and as it is placed within the arch, be­
hind the object to be lighted, its rays fall upon the lingual 
surfaces of the teetb while the eye of tbe operator is dIrected 
to the labial surfaees, and thus every portion of the teeth 
and gums is tbrown into strong relief-the sound teeth ap­
pearing translucen t and showing no variations  in texture, 
W h ile the unsound teeth have an opaque or dark appear­
ance. 

The lamp, E, is an incandescen t electric light mounted 
permanently i n  a non -conducting case of hard rubber, and 
provided with metal conductors which pass outside of the 
smaller section of the case. The lamp is carried in  another 
hard rubber cyl i n der, D, called the lamp holder, WhICh is also 
suppl ied w i th metal conductors fitting those on the case, the 
two parts w hen adj usted bein g  clamped together by the set 
screw, F, thereby bolding the lam p firmly in  its socket. 
The condnctors of tbe lamp holder are connected to the han­
dle, A, hy h inged jo i n t s ,  so that almost any deS I red adjust­
ment can be read i ly  secured .  This handle IS called a resist­
ance iJandle because it is wrapped w il li wire of a low con­
duct ing power, by which ,  through the agency of the ring, 
I, the  flow of current  is regulated . When the ring IS placed 
at the end of the h andle nearest to the battery cord, the re­
sistance is reduced to the mini m um, and the curren t from 
the battery flOWB freely to the lam p. Sliding the ring to the 
opposi te end of the handle compels the current to travel 
through the wire with which tbe  handle is wrapped to the 
ring and back again, thus forming a resistance. The con­
nection to tbe battery cord, B, is made by the spring coup-

Jtitufifi t �mtrj tJtu. 
the guard. With thIS attachment the lamp forms a perfect 
laryngoscope. 

The battery to operate this lamp consists of three improved 
Bunsen cells having large carbons. The porous eups are 
fil led with the bichromate solution (made in the fol l owing 
proportion : One-half gallon of boi l ing water , In which is 
dissolved half a pound of bichromate of potash ; when cold, 
there are added ten fluid ounces of chemically pure sul phuric 
acid), and tbe glass jars w i th water to w hich two ounces of 
chemically pure sulphuric acid are added. ThIS battery i s  

specially adapted for the work required of  it, and produces 
a strong current of great constancy. 

This  usdul device, which the surgeon and physiCian, as 
well as the den tist, wi l l  find of great value in the examin­
ation of the mouth and throat, is made by The S S. White 
Dental Ma nufacturiug Company, of Ph iladelphia, Pa. 

.. 4 e l  .. 
Hardening Steel Mill Picks. 

When it I S  desi red to harden � piece of steel, It should be 
known to a certainty for wbat specific purpose t h e  material 
is to be used ; for i l l stan ce, it is very reason able to suppose 
that a tool that iR made to do its w ork by blo wR ,  as a cold 
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Acorn Bread. 

The Indians scattered along the foot-hills of the Sierra 
are a quiet, i noffensive people. They do not appear to be 
governed by any tribal laws, yet adhere to m any of their old 
traditions. One or two men of su perior ability and indmtl'y 
form a nucleus around which others less ambitious gather. 
Hence tbey fence with brm,h and logs a tract sufficient for 
their requirements  of hay-making, pasturage, etc. Although 
they o ften indulge in the food of civilized nations, the acorn 
is stil l a favonte art icle of d iet in every well-regulated w ig­
wam. The proces3 of converting t ins hitter nut mto bread 
is curious. Under the branches of a grand old pine I found 
them at work. They had shucked and ground in the usual 
manner a large mass of  the acorn meats. A n umber of c i r­
cular va t s  had been h ollowed out of the black soil, much in 
the shape of a punch-bowl. Into these was put the acorn 
pulp. At hand stood several large clothes-baskets filled 
with water, and into these they dropped h ot stones, tbus 
heating the water to the required tem perature. Upon the 
mass of crushed bitterness they carefully ladled the hot 
water, making it about the color and consistency o f cream.  
Not a speck appeared to  mix.  A buxom muhala stood by 
each vat, and with a small fir bough st i rred the, mass, skill­
fully removing any speck that floated upon the  surface. 
The soil gradually absorbed the bitter waters, leaving a firm 
white substance, of  which they made bread . I aRked to 
taste i t ,  at w hich they said something i n  their  langnage, an d 
all laughed. I asked again ,  and after more laughter I was 
handed a small particle on a fig leaf, and found it sweet and 
palatahle. They began to remove it, and so ad roitly was 
this done that but. a small portion adhered to the soil. They 
spread it upon the rocks, and in a short time it was fit for 
use. ThIS, I am told ,  they mix w ith water, put it in to thin 
cakes, and bake before the fire.-San }i'rancisco Ohronicle. 

.. 4 '  • •  
chisel , a knife that cuts bV mean s of an even , constant. pres- HOISTING MACHINE. 

sure, a tool that must  combin e  strength wi th cutt ing quali- The boi ler, engine cy l inders, the tlOisting drum, and al l 
t ies ,  or one i n tended for soft .  an other for hard work, m ust , th e  otber parts of t he' machine are supported upon a truck 
not receive the same treatment in manufacture i n  order to resting upon wheels. Tue bed pl ate carry ing the boiler and 
be good tools for their respective uses. engines IS formed wi th  rear standR on which the cyl in ders 

Take for exam ple the matter of m i ll pickR ; these are or· are attached at an i nclination of forty-five degrees. The 
dinarily made of cast steel hardened and tem pered in an stands are m ade w ith guides for the cr03sheads, and tbe rods 
anthracite forge. Double relined cast steel i s  used; and are connected to the same wrist pin on the crank disk of the 
should be manufactu red for tbis express purpoce. In d raw- shaf t ,  RO tbat the engines work at right angles and carry 
ing out the steel great need of caution is essential, inas- each other over the  dead center. The dri v ing shaft carries 
m uch as, if  the iron is not worked right, it see ms really im- two cccentrics for operating the va lve rod � of both engines 
possi hle to tem per subsequen tly . The plan generally fol- through the med i u m  of l inks. (The eon struction and a1'­
lowed hy the bp.st makers is to d raw out t11e pick w ith an rangemen t of these parts are shown in Fig. 2.) By the 
anvil and hammer. both of w hich have very smootb movement o f  a level' the links are �imultaneously shifted to 
faees, and the steel is heated not above a dark cherry red. reverse the engines. 
When it  comes to fin ish ing, the best  artisans claim the On the drivi n g  s haft is a pinion, attached by a fea ther, so 
steel should be h ammerpd only on tbe flat sine, and the that i t  can be moved on the shaft by means of a lever to 
lighter and more rapid the hlows the better the  resulti ng I' engage with the internally toothed rim on the  end of the 
tool, the blows, light and qu ick, heing continued till the drum. The r im is provided with flanges, between which is 
steel is quite dark. For temperi ng, a bath 
made of two gallons of soft water and two 
pounds of salt is usen ; th is will  last for 1. 

. tem pering  a dozen picks, but some care 
is needed not to have the bath too cold, as 
i t  tends to chill ; hence the workman often 
d ips a hot iron in his hath before he begins 
to temper his picks. Wben the pick is at 
a dark cberry heat, i t  is dipped j ust  at the 
point , the rest bei[]g cooled in  the ordi­
nary way. We suggested mercury to a 
ski l led workman as a good thing wi th  
which to temper, but  t b e  great trouhle is 
to control this substance for this purpose ; 
it makes the steel so hard t.hat it is brittle, 
the en tire edge often cracking off, so sud­
den is the reaction .  

c �"'�� 
ELECTRIC KOUTH LAMP AND LARYNGOSCOPE. 

ling, C. A non-con ducting shield , G, is placed over the 
lamp globe for the douhle purpose of preventing the radia­
tion of heat and of d Irecting the light to  any desired poi n t. 
At H is a screw for breaking the circuit, wh ich should be 
broken occasionally dnring a prolonged examination,  and 
II.lso, whenever the lamp is not in nse to prevent  i ts becom­
ing so hot a s  to be unbearable in the mouth. In order to 

admit of the examination of posterior cavities a mi rror, set 

at an angle of forty-five degrees, is attached to the end of 

VIERNOW'S HOISTING KACHINE. 

As to the comparative  merits of Ameri­
can chrome and English steel for making 
picks, opinions vary ; thongh American 
steel seems to have the most friends. 
When English steel is used, the tool is 
heated onl y moderately in forging-not 
sufficient to scale-and when the redness 
leaves it is not hammered ; i t  is hardened 
by heating to a low red beat, dipping i n  
warm salt water, and tempered to a brown;  w hile with the a brake stra.p operated b y  a lever. The drum i s  i n  two 

American steel it is heated to a yello wish color for forg- parts, the larger portion fixed on the  sh aft and the smaller 

ing, to a low red for harden i []g. and at once quenched. end portion fi lted to  slide on the shaf t ,  the two parts being 

The best weight for a pick seems to be ahou t four pounds , connect,ed by pins in a middle head. A nut h olds tbe slid­

and to be perfect should be ground on ly wi th moderate ing part up to place, so that when it is necessary to take lip 

pressure, with plen ty of water, down to the edge, bu t n ot I or let out  the hoisting rope the n ut is screwed hac� and the 

sharpened on a large sto n e . -Midland and industrial Gazette. part moved on the sha tt, and thpn rotated to wl 1ld or un-
_____ ..--.� wind the rope. The ropes pass off from opposite sides of 

Value oC Hay Cor Stock. the drnIDs over pulleys, an d to the platforms, so that in 

Experiments have been made in Englotn d as to the com- operat ion  one plat.form is raispd as the other is lowered. By 

parati ve value of good h ay for stock, with the result  t hat i t  th is  construction  and arrangement the machine is rendered 

is  estimated that 100 pounds of hay are equal to 275 pounds very com pact, and can be convenient ly operated, especially 

of green Indian corn , 400 pounds of green clover, 442 pounds for s upply ing material to buildi ngs in course of erection, 

o f  rye straw, 360 pounds of wheat straw, 160 pounds of oat and it can be easi ly moved from place to place. 

stmw, 180 pounds of barley straw,  153 pounds of pea straw, Further particulars concern ing th is  machine may be ob-

200 pounds of buckwheat straw, 400 pounds of dried corn tained by addressing the inventor, Mr. G. M. Viernow, 

stalks, 175 pounds of  raw potatoeg, 504 pounds of turnips, Room 33, S. E. cornel' Olive and Fifth Streets, St. Louis, 

300 p(Jund� of carrots, 54 pounds of rye , 46 ponnds  of wheat, Mo. 
59 pounds of oats, 45 pou nds of mixed peas and beans, 64 • I • I • 

pounds of buckwheat, 57 pounds of Indian corn , 68 pounds GOVERNOR BEGOLl!l, of Michigan, i n  a late
. 

adrlress �s-
of acorns, 105 pounds of wheat bran, 167 pounds of wheat, serted that he had found, from an aer:urate s tuay

. 
of 8t�tIS­

pea and oat chM!, 179 pounds of m ixed rye and barley, 59 . t ics, that 91 per cen t of the CrIme and paupensm of the 
podnds of linseedi and 380 pounds of mangel-wurzel. I State came directly from the use of intoxicating drinks. 
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Stray Plant •• 
An intere8ting botanical lecture was lately delivered by 

Prof. Rothrock, in Horticultural Hall, Fairmount Park, 
PhIladel phia, on Stray Plants. The lecturer stated that he 
did uot intend con fining himsel f  to those larger plants which 
we can all see, b ut w ould embrace also a brief statement  of 
those minuter forms whIch we never see by the unaided 
vision, and whose presence was only geuerally recognized 
by the evils which they wrought and by the enormous death 
rates which they induced. 

Twenty years ago or more, Bentham and Hooker, the two 
most distinguished English botanis ts, began preparation of 
their  great book, the Genera Plantarum.  It was intended to 
bri ng together in the natural order of their s tructural affinity 
all the flowering genera of the existing flora on the globe. 
What are genera or, as used in the si ngular, what is a genus? 
All the species of pine constitute one gen us, all t h e  spruces 
!lnotller, all the fi rs a third, all the cedars a four th ,  and all 
t hese are grouped in the order of cone-bearing trees. Modern 
science teaches that all t hese bave descended from a few 
species of parent plants, and that time and physical sur­
roundings have produced the variations we now see in the 
vast aggregate of plants representing the order. A study 
of the Genera Plantarum shows a marked tendency in the 
smal ler  orders to a localizat ion in a portion of the globe. 
The larger orders are, as might be expected , more widely 
spread. The very increase in the num ber of t heir genera 
implies the greater d iversity of phySICal cond it ion which 
they have encoun tered in their descent  through the ages. 
Genera are in the main more local ized than the orders. This, 
too, is to be expected. Thus, for example, the genus Cras­
sula, of 120 species, was malUly localized at the Cape of 
Good Hope. Just i n  the same way the asters and golden rods 
found their maximum developmen t  in our  own  region. 
Sometimes, bowever, plan ts would wander off from their 
birthplaces. lI Iustrating  this, we had the hickory group, of 
which there are but ten known species. Nine of these grow 
in the Uni ted States and one in Mexico. It is strange that 
the Mexican specie� has a four-winged fruit ,  and stranger 
sti l l  that the  Pecan hickory, which, on the whole, is its 
nearest geograph ical associate, should also show a marked 
tendency to the production of fru it of the same kind. 

Just, too, as there were in the past vast migrations of  men 
who in vaded and took possession of other lands after extir­
pating the native population, so there had been such migra­
tions among plants. The origi n al forest on the  island of 
Sai nt Helena had been superseded by European cone-bear­
ing trees. Instances of the same tbing on a much larger 
scale conld be named. The strangest examples were where 
the same species of p laut  would be fouud here and in Japan, 
bu t nowhere else. Our blue cohosh was such an instance. 
Hardly less remarkahle wa.s it that  of the two species of 
podophyllum (May apple), one grew here and the other in 
the far-off Himalaya region. We bave no reason to doubt 
that they are blood relatives, but how is  it that one or both 
have strl!y ed from the origina l  bi rthplace? 

It is one of the unexpected things (which Professor Gray 
has so well shown) that we have more plants here of the 
Japanese flora than Europe ha� ,  and that even the Pacific 
coast of America has not so many of them as the  Atlantic 
slope has. Europe may h ave received (by natural means) 
some few American plants ; but, in the main. the l ine  of 
plant migration has been from the Old World to us-from 
west to east. 

The lecturer then introduced the  invisible stray plants, 
which are only seen clearly by the hest powers of the best 
mic l\)scopes,plants that are destitute of the green color which 
makes our larger and more famil iar forms self-susta irlillg. 
They (more than the mistletoe) are parasitic. They are the 
habitual associates of decay, disease, and death ; though flS 
yet it would be Flremature to assert that they are the causes 
of disease, yet the facts appear to point to that concl usion. 
Thus we have one supposed to be the cause of diphtheria, 
another of splenic fever, another of pulmonary tuberculosis, 
and another of cholera. Take the one last n amed (comma­
aha ped), i. e. , that of cholera. 

Fi rst. It is found in persons suffering from cholera. 
Second. It is found only in the organs affected by cho­

lera, and, therefore, 
Third. It is not fou nd in healthy persons. 
Fourth. It  diminishes in numbers as tbe patient con­

valesces. Hence it is proportionate i n  numher to the gravi­
ty of the d isease. 

F i fth. It bas marked powers of locomotion. 
Sixth. It l ives and multiplies rapidly in the cloth ing of 

cholera patients if this be kept damp for twen ty-four hours. 
Seventh. It will die if kept dry for twenty · four hours. 
Eighth. It develops only in suhsta nces which have an 

alkaline reaction. 
Ni nth. It dies when brought in contact with Rolutions 

which con tain only a little free acid. 
These are substantially the conclusions reacbed by Koch, 

wbo bas been the most careful investigator of the subject. 
Clearly they point to the following cautions in cholera sea­
sons :  Cleanliness of the person, of the clotbi.ng, and of tbe 
snl'l"oundings ;  iaolation ot cholera patients ; destruction by 
fire of clothing and bedding used by the sufferers ; absolute 
purification and frequent acidulation ot drinking water, and 
the rejection of a l l  water which can in the slightest degree 
be tainted with Rewage from cholera infected districts. All 
of tbese conclusions are amply sustained by tbe experience 
which epidemics have but too largely furnished. One 
thing more the importance of this subject teaches. It is, 

� titltifi, jmtritll. 
that local, State, and natiollal health boards should be abso­
lutely free from political restraints or from any measure of 
party expediency ; that they should be invested w i th power 
which is final ; and that they should have the support and 
active co- operation of every good citizen. 

Th ese germs of disease then come fairly under head of 
Stray Plants. They tIoat in the a i r  we i nhale and in the 
water we d ri nk. And once started in their career of de­
stru ctiolJ, i t  is possible for them to inch·cle the globe with 
badges of mourning. 

. . . . .. 
TREATIIENT OF DEFORIIITIES OF THE NOSE. 

This is the season of the year when contests at foot ball, 
base bal l, bicycle riding, fox bunting, and kindred outdoor 
sports are at their height,  hringing in their train broken 
arms, dislocated shoulders, sprai ned ankles, and not i n­
frequently broken noses. The s urgeon's skill is called iuto 
requisition more at this time of year than at a lmost allY 
other, and the cause of this [·esults in casualties of a greater 
variety than occur to persons in  the ir ordinary pursuits, and 
hence the doctor and s'lrgeon is sometimes puzzled to de­
termine the hest meailS for treating the pecul iar case before 
him. W. J. Walsham, Assistant Surgeon in charge of  the 
Orthopredic Dt'partment at St. Bartholomew's Hospital, 
London, commnnicates through the Lancet his experience in 
treating deformities of the nose following injury, which is 
timely, and wil l no duubt be found useful to the surgical 
profession. 

"During the last few years,"  says the di�tinguished writer, 
"I have had a considerable number of  cases of deformities of 

IIASX FOR STRAIGHTENING THE NOSE. 

the nose due to i njury under my care ; and as the treatment 
of such deformities is but lightly touched upon in works on 
surgery, i t  may be interesting to  some to learn the result of 
my experience. . •  For convenience of  treatment they 
may he divided into those affecting, fi rst, the lateral carti­
lages and, second, the nasal bones. 

" 1. The Oartilages.-These may be variously bent or twisted 
to one or other side, 01' they may be depressed at the spot 
where they join the nasal bones, giving the n ose in this in­
stance a sunken appearance. In the former case the septum 
nasi (the central column of support) wi l l  as far as I know be 
al ways found deflected in a direction opposite to that of 
the bent lateral carti lage, blocking" up more or less com­
pretely the correspodin g nostril. In tlle latter case, i. e. , 
when the cartilages are depressed, the Reptu m may I IOt only 
be deflected, but also, as is u n fortunately too often the 
case. fractured with la teral displacement of the fragment�, 
or else dislocated from the maxil lary crest. In addition to 
the deformity, therefore, there w ill exist the usual t rain 
of symptoms accompanying nasal stenosis from otber causes, 
i. e. , a sensation of stuffiness in one or hoth nos tr i ls, a nasal 
tone of voice, etc. In neither class of cases will either 
operati ve or mechanical treatment alone suffice. 'fhe sep . 
tu m  must be straigh tened, and the lateral cartilages at the 
same time he forced i n to position, and there retained by 
mechanical apparatuE till the septum has had tillle to con­
solidate. 

For retaining the septum in position . in my earlier caseR, 
I used Adams' retentive apparatus, modified so aR not to in­
jure the columnella. More recently I have had an instru­
ment made of vulcanite, which, however, ia open to the 
ohjp.ction that the vulcanite is apt to become softened by 
tbe heat of the nose, and lose its shape and retaining powers. 
The advantages of the Rofter vulcanite may he obtained by 
having the blades of a steel inst rument coated with tb is  ma­
terial. For sol id ivory plugs I have now substituted hollow 
plugs of vulcanite, which can be worn with greater com­
fort, as tbey allow the patient to breathe through them. 
Many forms of retentive apparatus for holding the lateral 
cartilages in posit ion were in use before I foun d  one whIch 
fulfilled all the indications. At first the ord inary nose truss, 
which is fastened to the forehead by a band round the head, 
was tried. This, however, proved of little service, inas­
much as it is liable to shift, and tbus give no fixed point to 
work from. The same objection holds to the spectacle 
method of flxing the truss. At length this dIfficul ty was 
overcome hy baving a mask accurat ely moulded to the face, 
RS shown in the accompanying wood cut. A plaster of Paris 
cast is first taken of the face, and in this the leather for the 
mask is moulded, apertures being left for the mouth, eyes, 
and nose itself. The mask when thoroughly dry is lined 
w ith soft chamois leather, and fits accurately to the irregu­
larities of the face, so that no movement can take place. It 
is secured by sui tably arranged straps around the head. 
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Having thus obtained a fixed point to work from in the 
mask, i t  is easy to bd.ng pres6ure to hear upon the nose in 
any direction required by means of suitable screws, springs, 
etc . ,  attacued to the mask. " 

4 4  • • • 
A Telegraphic Contest. 

A prize con test for fast telegraphic transmission t ook 
place, on August 17, in the Western Union Telegraph COIW 
pany's building. The prizes were three in num ber-the first 
a gold medal ,  tbe second a s i l ver medal , and the third a 
decorated telegraph key. They were given by J. H. Bun­
nell & Co. , of New York, and the only condi tions were that 
the Morse sted lever key should be the one used. The 
prizes were for " clearness of  character and speed combined. "  
The judges o f  the contest were .T .  H. Dwight, nigh t force 
manager ; W. B. Waycott, ca llIe manager ;  and E. F. 
Howell, chief operator, all of Western U n ion_ The affair 
was in charge of Mr. F. Catl i n ,  ch ief operator. 

At eleven o'clock, when the contest began, o ver one hun· 
dred leading operators and telegraph managers were present. 
On a printed slip was the w ork to he done. This consisted 
of 500 words, 15 periods, and 4 commas, in a l l  �·, 368 charac· 
ters, as published in the Operator of August 1 5. The meso 
sages were sent on a local c i rcuit. Tbere were ten contest· 
ants, all of whom did rem arkable work , and at one o'clock 
the,contest was fi n ished. Shortly a fterward the  judges an· 
nounced their decision, which was as follows : First pr ize­
W. L. Waugh, " superior " work, each letter and cbaractel 
perfect ; l ime, 11 m 27 s. Second prlze-W. M. Gibson ,  
" good " work ; t ime, 11 m. 3 s .  Third prize-F. J .  Klhm, 
. .  fair " work ; time, 10 m. 32 s. It is  notable that not one 
of the wmners is a Western Union man , Waugh belonging 
to the Commercial Telegram Company Stock Exchange, 
Gibson to the Bankers and Merchants' Stock Exchange, ana 
Kihm to the United Press Association. 

The names of the other contesta nts, w i th their time, are af 
follows : J. W. Rolos1>D, 10 m. 10 s. ; L. E. Liddy, 1 1  m. 
58 s. ; M. J. Doran , 11 m. 32 s . ; W. A. Hen neR�y, 1 1  m. 51 s. ; 
E. Delaney, 11 m. 52 s. ; Harry Ziegler, 12 Ill . 29 s . ; P. J. 
Byrne, 13 m. 50 s. 

Rolos on's time of 10 m. 10 8. is the most remarkable OD 
record, but his work was too indistinct and unreadable to 
obtain a prize. He is an operat.or of the Bankers' and 
Merchants' Com pany, and w ith coaching w i l l  he a most 
formidable opponent. The prizes are qui te  handsome. The 
gold one is a bar from which hangs a sh ield-shaped pendant, 
on which are the name and date of the contest, and in tho 
cen ter the design of a hand hold ing the lightning. The s i l ­
ver one i s  a bar to  which hallgs a round medal, the top  01  
which is cut out, and in its  place , tands out the same design 
as the gold one .contai ns. -Elect7'ical World. 

.. . . � .. 
Great Rafts. 

The Cleveland Press tell� the fol lowin g :  Two of  the largo 
est rafts of pine logs ever brought to this port, and the on Iy 
rafts ever brought fmm Lake Superi or, lie j ust outside the 
breakwater. One covers about fi ve and the other eight acres 
of territory. The largest raft contained about 3,000,000 feet 
of lumber, and the smal lest a l i ttle over 2,000,000 feet . . 
There are in both rafts about 16, 000 logs, ranging from 12  
to  1 6  feet in length. 'fhe rafts left a point on the  sout.h sh ore 
of Lake Superior, between Grand Marias and Grand Island, 
about 100 miles west of the Sault,  a li ttle more than two 
weeks ago. They were made up i n  two sections each , pear­
shaped, and inclosed in booms. Through the ri vers the �ec­
tions were towed separately, and they also went through 
the rapids in the same shape, wi thout loss or damage. Tbe 
run is about oue m ile in l ength, and the fall in the neighhor­
hood of 20 feet. The entire distance from start to destina­
tion is about 600 m i les. The run frolll Detour was made in  
14 days, the  average �peed heing about. 17:1 miles an hour. 

... f e , . 
A Perilous Pathway. 

The travel s of the nat ive East Indian explorers, their 
stratagems and their d isguises, their hazards and sufferings, 
their frequent hair-breadth escapes, are teeming wi th excite­
ment. One of them descrihes a portion of his track at the 
back of Mount Everest, as carried for a third of a mi le  along 
the face of  a precipice at a height of 1 , 500 feet above the 
Bhotia-kosi River, upon iron pegs let into the face of the 
rock, the path being formed by bars of iron and slabs of 
stone stretching from peg to peg, in no place more than 18 
inches, and often not more than 9 inches wide. Neverthe­
less this path is constalitly used by men carrying burdens. 

One of the tInest feats of mountaineering on record was 
performed last year by Mr. W. W. Graham, who reached an 
elevation of 23, 500 feet in the Himalayas, about 2,900 feet 
above the summit of Chimhorazo. Mr. Graham was accom­
panied by an officer of the Swiss army, an experienced 
mountnineer, and by a profe�siollal Swiss guide. They as­
cended Kabru, a moun tain visible from Darjeeling, lyi ng to 
the west of Kanchinjunga, whose summit still defies the 
strength of man. 

Burnt Umber. 

To produce this most important pigment tbe crude umber is 
put in iron retorts and subjected to a beat more or les!; intense. 
The resul t  is the changing of the tone of  the color to II very 
milch deeper and more red browll. The d rying property is 
also increased by burning. Burnt umber,  with white and 
orange chrome yel low, wi l l  give a variety of shades of clear 
warm drabs. Burnt umber, with white and lemon chrome 
yellow and scarlet lake, will give a rich shade of tan color. 
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The International Electrleal Expodtlon, 

Philadelphia. 

(BIXrH PAl'EB.) 
More than usual interest and an increased attendance has 

marked the closing days of the Exposition .  Tke recent. ex­
perience has shown the managers that three weeks, at least, 
is required to get a great collection of electrical apparatus in to 
smooth I'Ilnning order. Aside from the usual di latoriness of 
exhi bitors in general , many of whom do not make up theil' 
m inds  abont coming unt i l  they learn of the in tentions of their 
rivals, there is the delay attendan t upon selling up and experi 
ment ing wi th compl i cated machinery. Taken as a whole, the 
Exposition may be said to have been fai rly succes!!ful, if not 
from a financial , at least from a scientific staudpoin t, which 
is the more gratifying. 

It was, of  course, a disappointment to discover, when all 
the exhibits were in, that the Ex posi t ion was mternational 
i n  little else but the name. This was not the fault  of the 
Institute under the auspices of  which the Exposi tion was 
given .  It was w i thin i ts power to invite, but not to enfo l'ce 
attendance. But it was wi t.hi n the power of the man aging 
commi ttee to arrange for the official testing of apparatus at 
an early day. This they neglected to d o, or at least they 
were di latory, so dilatory that a week will have passed after 
the closing of the doors ere the testing of a large and very 
important  class of  apparatus can even be begun . This de­
partmen t is under the direct, ion of Prof. M. B. Snyder, a 
competent  man ,  and it is not  his fault  that the wOlk of test­
ing is so far behl Ddhand. He could not  begin until he had been 
furnished w ith  the means of testing and the apparatus to be 
tested. and the ami able but somewhat slow moving theorists 
who compose the management, forgetting th at art is long 
and time fleeting, w hen asked to best i r  themselves would 
seem to have adoptcd the stereotyped reply of the Mexican : 
Bi. rna,ftana (Yes, to-morrow).  

The plan of doing away with the custom of  awarding 
prizes, and the adoption of the system in vogue at the Vien n a  
Electrical ExpOSition of givin g  certificates o f  official  tests 
made by unin terested persun�, promised so well that  it was 
com mended even by the exhi bitors themselves. Notwith­
standing th is, the son:.e what extraordinary spectacle is pre­
sented in the gal lery of a company in terested in a secondary 
battery in the act of officially test ing their  own a pparalus. 
1'here i s  no reason to doubt that a reputable company, as 
this is, may be relied II pon to fa i rly test their I)wn apparatns, 
but such a proceeding" mu�t be regarded as irregular and ob­
jectionable, even if nominally supervised by a member of 
the committee of the Exposi tion ; and i f  the committee real ly 
propose to att ach the ir official signatures to the record of 
these tests w hen completed, the act may not un reasonably 
be looked u pon as wholly i nconsistent wi tb the theory ad· 
vanced and promulgated by themsel ves, to the effect that no 
person in any way pecuniarily in t erested in an apparatus 
should have a hand in test ing it. If these people get lin offi­
cial ctlrtificate of  their o w n  res ults while testing their sec· 
ondary battery, surely 110 other exhibitol' should be com­
pel led to su bmit to the hardsh ip  of accepting tests made by 
strange evell i f  un in terested hands. And should such a 
course be adopted, the official certificates w hich each exhibit­
or would carefully tuck into his innermost pocket upon 
leav ing wonid , in  reality, be as valueless as any other de­
IIcription of tes t s  made out by an interested person,  except so 
far as it might possess the po wer to deceive the ignorant 0 1'  
impoii6 I JD the unwary. 

Such tes t s  as are made by uninterested persons-and the 
public cares l i t t le  for the others-will not  be given to 
ei ther the scien tific 01' the popular press ; it having been de­
cided to keep them for a monthly publicat ion of a certain 
institu te. This will, of course, still  further retard their ap­
pearance, if it does n ot succeed in keeping them wholly out 
of the view of the publ ic  for w h ich they are intended. It is 
an unusual course to pursue regardin g  the results of a great 
pub l ic  exposi t ion,  and furnishes still further proof, i f  proof 
were wanting, that such en terprises in beha l f  of the in vent­
or and the manu facturer should never be tied to the apron­
strings of any particu lar society or corporation. 

There is a general feel ing of regret that. the Ex position 
m n st needs close on t h e  appointed day, as the interest which 
it has awake ned afar and an ear is largely in excess of what 
was expected, and the attendance, instead of showing a gra­
d ual fal l ing off, is on the increase. A canvass of the princi­
pal exhib i tors, however, shows that they are not prepared 
to remai n l onger than was at first proposed. The benefits 
w h ich come from comparison have perhaps rarely found 
bet ter i I 1 u�tratiol\ than w i thin the halls and gal leries of this 
Expos i t ion.  Here we have the various dynamos s ide by 
side, the gas-m otor working by the steam-motor ,  gas burn­
ing alongside of electric lamps. What makes a fair com­
parison here possible i s  the fact that everything i s  in almost 
perfect running order. The incandescence l a m p  need not 
be compared with an ancient and clogged gas jet, nor  a great 
regenerative gas burner of the iml)roved ty pe to an electric 
lamp purposely designed to show only II fai n t  glow. A 
comparison of the  incandescence lamps w h i l e  at their hest 
shows t. hat they d i ffe r from each other not as one star differs 
from another,  in magnitude  on ly,  but in their color, tue ir  
shape, an d the  s ize of  thei r filn ments, and above a l l ,  in the 
l i fe o f  the lam p itsel f, or rather o f  the g low with i n  i t. 
These incandescence lam ps, shown as tbey now are with all 
their latest improvements as to  li lament, vacuum, sbape, 
and current-conductors, m('rit some l i ttle attention. The 
Swan lam p, used by the Brush Com pany in th i s  cOl1ntry, 
has a filament consisting of carbonized cotton and parch-
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ment. In shape it is a spIral , and its resistance cold is about with the larger of the batteries. By this connection the 
40 ohms. A no small advantage poss�sed by this lamp, be- d ifference may readily be distinguished between the cur­
sides efficIency, is the small cost at which it can be con- rents of h igh and low intensity. 
structed. The latest lilament of the Ed ison lamp IS made of The battery is  jo ined in mult iple arc, and requires two 
fibers of bamboo cane, cut longitudinally, the fihrilllll left un- cells of low I D tensi t y  to charge it .  Being joined i n  series, 
distu rbed and carbonized by heat. It is shown principally it shows the possessIOn of an E. M. F. of 640 volts, notwith­
with intensities of ten ,  sixteen, and twenty candle·powel·. standing the fact that the o riginal current had a force of 
The lamp in electrical resistance varIes from seventy-eIght only 4 volts If now the condenser be charged by this �ec­
to ninety ohms pol II, and calls for a current of hIgh tensIOn ondary cUITent ID a s imilar manner, and the poles of the con­
or E. M. F. in order to bring it to the point of incandescence. denser be jOlDed In series, an E. M F. will be formed of suffi-

The ten candle power lamp is principally interestmg be- I Clent electrical energy to generate a spark of one inch tbrough 
cause it was designed to represen t  the real and not the ideal the ai l'. As may very readily be understood, this increase of 
gas jet in intensity, and succeeds admirably in  accompl ishing in tensity may not be had for noth ing ;  it represents a pro­
this purpose. It was a cunning mmd that t.hus clearly porti(lnate loss of CUl'rent. 
comprehended what was before everybody and yet nobody The l i t t le pocket batteries, from which jewcls for the st.age 
saw. There is no deception about it, nor is that said in i ts 01' salon are l ighted up by electricity, have often been de­
favor w hich may not be realized. When the idea of making scribcd and sometimes i l lustrated in these col umns for the 
the incandescence lamp marketable was first entertamed, readers of the SCIENTIFIC AMERICAN. At the  Exposition 
the current was so d ivided that each lamp should be of the they are shown,  and their  workings expla ined by an employe 
in tensity of the gas jet. Now the ord i nary fi ve- foot burner of the manufacturing com pany among the exhi bits of w h ich 
w hen new and clear is of the power of sixteen candles. It they are numbered. The little battery for the pucket i s  only 
does not, as we know,  remain very long iu thIS condit ion ; 3 inches square, and before being used is charged from a 
the aperture becomes more and more cl ogged , and the fiame galvanic cel l  of the common type. A very fine wire of sili­
emitted suffers greater 01' less d iminution, according to the ciolls bronze comes up out of the pocket, and I'eaches to the 
nature of the gas burned in it. Hence few burners give the je wels on t he head. The turning of a l ittle switch, w hich 
maximum inten sity, and, as a re�ult ,  the general public is closes the circuit, is all that is required to light up the 
accustomed to a ligh t of less than � i xteen candle power. jewels. 
Now the tbeory of charges made by the projectors of incan- A London manufacturer exhibits a number of the well 
descence l ighting, is to give the  public the same am ount of kn(lwn type of Faure-Sel lon, formerly called the Faure­
light, similarly diffused, as they have been in the hab i t  of Sel lon-Volckmar, secondary batteries. What makes these 
receiving from the gas companies, and at the same price. So batteries particularly interesting is the alleged fact that some 
far as intensity is concerlled, i t  would matter little whether of them have been in practical use for nearly a year, and do 
the incandescence ligh t s  represented gas jets in good order, not, it I S  said, show any diminution of their former power 
when they were at the ir best, or when they were burning when properly charged. 
with great ly dimin ished fiame. The electric meter now in They are connected up with several small motors and a 
use wOllld readily indicate by its transferellce of copper n umbel' of l ights of the incande8cence t,ype, and it may be 
electrolytical ly from one electrode to another just  how much said that they do what is requ ired of them at least effi­
ligh t  had been used. But it was found that the consumer cien tIy, if ilOt economically, alth ough it shou ld  be said on 
d id n ot appreciate the difference between an electric  light the part of their proprietor or agent, that he c la ims for 
with a cOllstan t intensity of  si xteen candles and a gas jet i n- them an efficiency of  ninety-five per cent. They are said to 
tended to give a six teen candle power l igb t, but, by reason be shown here particularly in the in terest of a company 
of incomplete combustion and other causes, giving out only which proposes tu  light up rai l way cars and steamboatll, 
about ten on the average. He wanted the snme nu m ber of the current being. furn ished the lamps through the agency 
burners w ith the same amount of l ight, and w as wil l i ng to of these secoudary batteries. 
pay for electricity wbat before he had been paying for gas. The Brush storage battery makes a very excellent showing 
This being  the case, a computation was made of the intensity in t.he halls of the Exposition,  there being one of  twenty­
of the average gas jet, and an incandescence lamp was con- one cells in the gallery and another of s imilar powel' in the 
structed which should have a simi lar  inten�ity. Hence the main hall used to run a loom. The form of this battery, 
ten candle power incandescence lamp. though supposed to be a secret, is well understood to be a 

Tue Maxim lamp show n  in the Exposition is in some series of lead plates in a bath of sul ph u ric acid, having be­
respects a ltogether dissimilar from its original forms. In the fore th is immersion been chemically prepared. Tbe current 
earl ier incandescence lamps of the present type, the life was used has an E. M. F. of forty vol ts, and is of  about lifty-two 
so short, '  or rather the lamps varied so much in duration of amperlls. Forty incandesce nce l amps, each of an in tensity 
life, that they were fit for little else but laboratory experi- of sixteen candles, can be kept aglow i n  e i ther series. Only 
ments. Nature hates a vacuum , and enough oxygen usually one dynamo is required to charge the two series, and by 
remained , when the lamps were removed from the mercury means of an automatic current manipUlator, the current is 
pump, to insure so much combustion of the carbon loop as turned on or shut off from the dynamo, according to the 
to constantly threaten the life of the lamp. By some in- necessi ties of  the batteries. 
genious  experiments, Mr. Maxim discovered that the vapor A very ingenious and al together new contrivance is the 
of gasoline, when made to take the place of the extracted air, electl ' ically operated propellel' attachment Cor small boats. 
would keep the carhon loop in repair by maki ng a deposit It is  so arranged that any one who has a boat may attach one 
upon those parts of the loop which had become d isintegrated of these l ittle machines to its stern, place the battery under 
by combustion. Soon,  however, i t  was d iscovered that the the seats, an d move about a river as though impelled by an 
vapor of gasoline had also its defects, for that, besides mak- invisible power. Curiously enough, the boat when fi tted 
ing a deposit of carbon upon tbe loop where i t  was needed, with one of these li ttle propellers does not require any rud­
i t  made stil l another in the sides of the glass globe, where it der ;  the propel ler  doing the steering as wel l as the proppl­
was not. As the Maxim lamp is  now constructed, the fila.- l i ng. One of these boat attacbments has a battery of 12 
ment is o f  carbonized cardboard , which previous to being cells, the plates being 4 in . x 4 in . , a double induction motor 
sealed in the lam p is raised to incaudescence in a carbon- and apparatus for propel ler. 
aceous vapor, luch, for instance as a hyd rocarbon gas, the With such a battery, an ordinary boat would probably 
result being that a fine layer of carbon is deposited upon the not make more than four miles per hour in st ill water, and 
filament. The present  type of t he Maxim lamp is the re- possibly would not do as well as that, but wi th a horse·pow­
suIt of the labors of Mr. Weston, the elect rician. Its elec- er battery-according to Molesworth's r.ngi neering formula, 
tricill resistance when cold is from 40 to 60 ohms. a horse-power is equal to the power displayed at the oar by 

In the Stanley lamp carbonized hair is used as a filament. about eight men-a much h igher speed could be obtai ned. 
It is o f  twent.y candles power, and has a resistance of about Of course. until electrical charging stat ions shall have been 
80 ohm!!' cold. establ ished along our river banks, whoever owns  an electrical 

The big electrical clock sbown near the main entrance to  launch must n eed also possess a dynamo to charge its bat­
the hall has played a by no mean!! unimportant part in t his tery, and a stcam engine to work the dyn amo. 
Exposition. It controls eighty si milar secondary clocks, A partICularly interesting mechan ism is the semi- incande­
placed in different parts of the buildings, and has been used scence lamp in vented by a Philad el ph ian and exhib i ted here. 
generally in most delicltte experiments ; in all cases-so it is Unl ike all  other Incandescence lamps, thi s  one has no vacu­
said-having given sati sfaction. Being purely electric it  has Ulll , but glows steadi ly  in  the open a ir. It can not, of course, 
ne i ther springs nor weights, and may fairly be compared be said to be al together original, save in the s im plicity of 
with the best astronomIcal clocks. Among t.he mul titude its parts and i ts perfected movement.  Rey nier inven ted 
of secondary clocks which a re connl'cted to i t by Wll'e, some and Wiedemann improved a some w hat simil ar lamp, as wi l l  
move once  a minute, others once i n  two "econ ds, and still be remembered , th(lugh neither of these cont rivances was 
others every second. The big clock i s  connected by wire of .1I practical nat.u re, as i s  the one now shown in the Exposi­
with a telegraph company ou tside the build i ng. and, at noon , tion. It is of about forty, perhaps forty-five, ('andle  power 
is put in circuit w ith the Nation ul Observatory at Wash- in intens ity,  and can readily be fed by a small batlery, say 
ington, whence the exact t ime is transm i t ted. of ten cell s ;  giving off a current of about twdve volts. 

The storage batteries at the Exposi t ion  have proved of I Tbe negative p" le  is of graphite nf conkal form. and bear­
great int erest, and very natu rally, it m igh t  he said ,  for though ing upon its incl ined surface a n other piecII of gmph i t.e. 
most people are fam i l iar with the theory upon whICh tbey which represents  the positive pole. T h is lattel' i� free to 
are constructed, only fe w t here be among the geneml publi c  move about, and as i ts tendency is to fall outward in the di­
in this coun try who have seen them. In the Old Coun try it rection of  the conr. s base, an al most perfe ct con tact is at all 
is otherw ise. Electrical tricycles are sometimes seen 111 the times hnd. To the metallic s!epve w h ich contains the posi· 
ll ighways, and electrical launches occasionally appear in tive pencil is attached the positive wire from the generator, 
the ri vers. Such contrivances have, therefore, ceased to be and upon the advent of the CUtTent the small p ositi ve pen­
a novel ty. 

. 
c i l  becomes incandescent by reason of. its resistance to the 

Two batteries of the Plante type a re exhibited by a manu- current. Worn away by the current, this pencil recedes 
fact uring co mpany. One consists of 20 cel ls, the other of gradually by i ts o wn weight upon the negative disk, which 
320. Neal' by is a rheoslat of the Plante pattern connected hi.tter disappears much slower. 
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MAXING GAS FROM CRUDE PETROLEUM. 

Petroleum has long been looked upon by the scientific 
and industrial world as one of the hest materials from which 
to obtain light and heat, and, as t ime pa�ses, the assertion 
that in the future it w i l l  do all that coal now does is 
received w ith a steadily increasmg confidence. 

This hehef is strengthened by the many peculiari ties 
which characterize both the product and its surround­
ings ; when properly treated it i �  one of the best known il­
luminants and possesses great heating power, and it can be 
brought at a minimum expense from those vast reservoirs in 
which Dame Nature has kind-
ly placed it  in inexhaustible 
quantitIes. But the propel' puri­
fication of the crude material, 
the elimination of all those con­
stituents which decrease the ·ef. 
fects follow ing combustion, has 
proved to be an obstacle of no 
mean importance, bi nce, here­
tofore, the accom plishment of 
this object could only be attain­
ed at a cost that was practi­
cally prohibitory . 

Altbough we have for many 
years been dependent upon mi­
neraI oil for a large portion of 
our l ight, yet gas made from 
this source bas not. un t il recent ·  
ly,  been in troduced upon an  ex­
tensive scale, mainly because of  
the difficulties attending its 
manufacture and its poor quali­
ty. It is a simple matter to 
place oil III a retort, and by the 
aid of a l i t t  Ie  fire obtai n a gas; 
but to so puri fy that gas that 
it will con tain no element ex­
cept those wbich promote com­
bustion is a part of the pro­
blem which has been I o n g 
studied unsuccessfully_ 

The North American Petrole. 
um Gas Company, of 145 
Broad way, this city, has pro-
duced an apparatus by which a 
gas baving superior heating and 
lighting qualities is  genera ted at a small cost comparatively 
from crnde petroleum. The apparatus is simple in all its 
parts, requi res but l ittle atten t ion ,  being almost aut.omatic 
in  operation ,  and from it arise none of those od ors which 
are so conducive toward rendering the ordinary gas works 
a nuisance in any neigb borbood. Our engravi ng shows a 
petroleum gas works bllilt by this company at Brighton 
Beach , Coney Island. 

The"il, i n  the same condition as when it left the well is 
raised by means of a small haud pump from It barrel p la�ed 
outside of tbe building to a small tank located in a room 
adjoin i ng tbe retort room. Tbis tank is phlced at such an 
elevat ion that the oil will  flow to tbe retort which it  en ters 
through tbe dome, spreading and fall ing t� the bottom of 
the upper compartment,  the  floor of which, though at a 
cherry red heat, is covered w it.h a substance whicb prevents 
•• spluttering," and at the 
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impurities renewed. So sligbt is the attention required that GLASS ROLLING TABLE. 

a man and boy can easily take care of ten retorts. We give an ill ustration of a m achine constructed by 
This apparatus generates from 80 to 100 feet of gas from Messrs . Robert Dagl ish & Co. , St. Helens' Engine Works 

one gallon of crude petroleum, which costs four cents ; and aud Found ry, for rolling out cut glass into sheets. Our en­
each retort yiel ds from 150 to 250 feet pel' hour. The gas graving IS from Engtneering. The table is portable, being 
i s  a fixed gas, being unaffected by either cold or great pres- moull ted on foul' wheels, so that it can be moved with ease 
sure. to any part of the glass works. The mould ing tables are of 

Since it mixes readIly with coal gas, an inferior qual - cast iron, and of w idths varying from 2 feet 9 i nches to 4 
ity of the latter can be raised to any desired standard of feet 2 inches Toe surface is either plain, ribbed, checkered, 
il luminating power by the addition of a smal l  amount of or formed with any device w hich it is desired to illlpress on 
petroleum gas. It can be mixed with coal gas either by the glass. On each side of  the table a rack is mounted on 

IMPROVED GLASS ROLLING TABLE. 

passing botb together tbrougb the purifiers, or by pa.ssing 
tbe petroleum gas directly into the bokler, this . forming a 
tborough mixture ;  the latter is the preferable method. The 
company claims that one barrel of crude petroleum will pro­
duce gas greater in amount of il lu minating value than the 
coal gas produced fmm two tons of the best Pennsyl van ia  
gas coal ; less fuel being required, no l ime, and tbe bandl ing 
of material being greatly reduced. A comparison-made by 
the chemist A. T. Schuessler-of this gas with ordinary 
coal gas shows  that t be former is 4 '90 times superior in 
illuminating po wer, and therefore one cubic foot of the 
former will give almost as much l ight as five cubic feet. of 
tbe latter. 

Through the cou rtesy of tbe preSIden t of the com­
pany, Mr. Isaac D. Guyer, we recently had an oppor­
tunity of comparing the illuminating power of petrolenm 

the frame of the carriage, an d 
gearing into each rack IS a 
toothed wheel mounted on a 
gbaft, which also carries a pla in 
iron drum the w idtb of  the table. 
The melted glas� IS poured on 
the table in front of the roller, 
which is then passed to and fro 
by means of tbe hand wheels 
shown, and the glass is tbus 
spread out in to a sheet. An ad 
justable guide is placed at the 
back of the roller to regulate its 
travel, and means are provided 
of varying the thickness of the 
sheet rolled. 

• • •  
Trade Mark Kight. in 

Word •• 
Until this year the Registrar 

of Trade Marks in England has 
steadily refused to admit to regis ­
tration any mere w ords,  however 
fanciful, as trade marks .  An 
exception was always made in 
favor of words used as trade 
mark� before August, 1875. This 
exclusion of tbe right to use 
fancy words as t rade marks 
seemed, howe ver, an unneces· 
sary restriction on business. 
What manufacturers wanted was 
protection for a fancy title 
which should come to designate 
their particular products. The 
inven tor of  a scent 01' a sauce 

wants protection for his " Paradis iua " perfume or h is 
" Tiberius " relish . This IS much more useful to him than 
mere protection of a certain design w hich he may print on 
his labels. The pubhc buy tbe perfume or the relish, and 
do not trouble themselves about the presence or absence of 
an anchor, a crow n, or a cross-keys on the labels. 

So the government granted this powflr of registering fancy 
words as trade marks, and tbe result is now begi nning to 
appear. Last month we published, says the Ohemist and 
Dl'uggtllt (London), some correspondence which had passed 
between Mr. Haydon, of Birmingham, and tbe Regi strar of 
Trade Marks. Mr. Haydon seems to h ave d irected atten­
tion 10 the registration or the terms " Dome�tic Tea " and 
" Mitre Tea, " and to have asked on what principle sitch 
t i t les are admitted to regi stration. The answer of tbe Regis­
trar showed that the subject had been considered, and it  can 

easi ly be seen that to draw 
the line fairly is a task of ex­
treme delicacy. The act says 
he may register as a trade 
mark any dist in ctive impres­
s iol] of the name of the fi rm, 
or tbe signature of a fi rm, or 
" a  disti nctive device, mark, 
brand, heading, l abel, t icket, 
or fancy word or words not 
i n  common use. " 

same t ime removes the heavi­
er impurit ies. The gas bere 
generated then passes through 
otber chambers, arranged ver­
tically, in wbich any remain­
ing impurities are detained, 
and final ly  issues from the 
retort throu!!'h a pipe wh icb 
conducts it  to a partitioned 
w ater box placed alongside 
of the retort. Here the gas 
is separated to i nsure each 
particle coming  in con tact 
with tbe water. The gas is  
then led to the condenser, 
consisti ug of a series of ver­
tically arranged p i  pes, cou· 
pled in  pairs and placed so 
tbat their lower ends en ter 
tbe water contalned in a 
closed box. This gas is so 
rich tbat before it can be used 
for ordinary purposes it must 
be mixed with about 40 per 
cen t  of air. This is accom­
plished by the mixer shown 
in tbe foreground of the en­
graving. APPARATUS FOR MAKING GAS FROM CRUDE PETROLEUM. 

The Registrar decided­
fairly enough, the editor 
thinks-that he ought to re­
gard as a fancy word , not 
necessarily an ab�olutely new 
w ord or meaningless combi· 
nation of letters, but any 
word used outside of i ts or­
dinary significan ce. The 
term " Mi t re, " as appl ied to 
tea, seems to be,  on that in­
terpretation , quite a fancy 
word, but tbe adjective " Do· 
mestic " almost approacbes 
description. Tbe Registrar, 
however points out that 
the combination of words 
" Domestic Tea " is  n ot a 
combination of " w ords in The furnace is placed in 

the cen ter of the retort, immediately beneath the cham­
bers, and the grate dumps into a long water trougb . Tbe 
heat is so distributed and util ized in its pasi'age tbrough 
the retort that all parts are subjected to just the rigbt 
degree, While the consum ption of coal is reduced to the 
lowest point. By means of flues and dampers the heat 
in any particular section can be controlled at will .  The 
dome of any retort can be readily raised by the aid of It 
traveling bl ock and tackle, thereby exposing the i nterior, 
which can then be cleaned, and the substance collecting the 

gas w i t h  wate r gas, issu ing from burners of the same size. 
The petrolenm gas was under a pressure of one incb, while 
the otber was two and a hal f inches. The petroleum gas 
flame was much larger, more brilliant, and of a purer color 
than the other. 

An important advant.age possessed by this gas arises from 
the fact that the plant necessary for its man ufacture u pon a 
large scale can be erected at a cost much less than that re­
quired by the ordinary gas works ; and in addition, the space 
occupied is small in comparison. 

common use, " like " Sou chong Tea " or " Green Tea, " 
which, as such, would clearly be excluded. 

" 4 . ' . 
The Salvation ArlllY'. Trad e Mark. 

Tbe Ojftcial Trade Mark Journal, London,  in its issue of 
August 20. publisbes an appl ication from " William Bootb, 
General of tbe Sal vation Army and Minister of the Gospel , "  
to b e  registered, a s  the proprietor of a trade mark, i ll wbich 
the design of a cross and crown and the words " blood and 
fire " form the principal part. 
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OCTOBER 25. 1 88�J Jtitufifi t jmtritau. 
ANCIENr HYDRAULIa CLoaKS.. I at the end of a certain time. Between the contents and dis- mits of rendering the discharge from a siphon cou-

The clocks of the ancients were hased upon a uniformity charges of the cynocephalus and the vessel, C D, ratios may stant, and even of' causing the velocity with which this 
i n  the velocity with which a hquid of constant level flows be so established that tbe cynocep�alus shall suppl� the constant discharge flows to vary at will. In order to 
through an orifice. Heron , of  Alexandria, composed a treatise clock for 2� hou

.
rs, and th�t the cyliuder s�all fill up 10 12 render the d ischarge constant, i t  is only necessary to 

(now lost) upon hydraul ic  clocks, and Philo, of Byzan tium, hours and likewIse empty ILl 12
.
hours. It WIll then only

. 
�c affix the shorter leg of the siphon to a float (Fig. 4) , 

in a recen tly discovered fragment of his Pneumatics, indi- necessary to mark upon the cylinders, C D, and E F, d�Vl- when it will always preserve the same length over the sur­
cates several of the apparatns that were in use for obtaining sions that shall correspond to these hours. The ascendmg face of the w ater. The velocity of the outflow is made to  
Ii constancy in the  level of the  liquid motor in cases where divisions on the cylinder, C D, will repres�nt, for  example, vary by increasing 01' diminishing such length by  m eans of 
there was not at, one's disposal a continuous feed which per- the 12 hoUl's of the day, and the descendIng ones on E F, a screw, D, that actuates a crc.sspiece, c, movable betw een 
mitted of em ploying the very simple waste pipe arrange- those of the night. These divisions will not all be exactly the two uprights of a frame affixed to the float. The shorter 
ment. at the same distance, since the velocity of the flow varies leg of the siphon is fixed to this crosspiece, and its ex-

. Fig. 1.-CONSrANr LEVEL APPARATUS. 

Fig. 1 shows one of these apparatus. Let H T be the ves­
sel, i n  which a constant level is to be obtained at the lJeight, 
Z, despite the outflow that occurs at T. This vessel is sur­
mounted witl. a reservoir, A C B, con taining three aper­
tures-one at C, for the introrl uction of the liquid ; one at 
R, for tbe reception of a tube, R P, that serves to feed the 
vessel, H T ;  and one at B, for allowing of the passage of the 
tube, Q Z, which puts the upper part o f  tbe vessel in  com­
municat ion with the lower one at the level, Z. 

The upper vessel is filled through the aperture, C, while 
tbe orifice, P, is closed, and then the former is closed and 
tbe latter opened. The liquid tbeu flows i nto tbe vessel, H 
T, and the air enters through Z Q. If the discharge from 
R P is greater than that from the orifice, T, the liquid will then 
gradually rise in H T, until it reaches the level, Z. The ap­
paratUl! will tben bt: charged ; since, as soon as the level of 
the water w ill have risen above Z, the air wi l l  no longer en­
ter through R Q, and the flow from the upper vessel will 
stop, and w ill not hegin again until the level , upon lower­
ing, uncovers Z. Th is level will oscillate, then, between 
two very approximate limits until the upper reservoir is 
emptied. 

I have selected the preceding alTangement from among 
the four given by the Greek author, because it  is adapted to 
the production of one of th ose l i ttle prodigies that the an­
cients delighted in. It will be seen, in fact, that if  the 
10IVer vessel be replaced by an urn with a wide mouth, and 
the bottom, A B, hy a sieve, we might thus have a fanciful 
explanat ion of the action of Providence send ing rain at 
period ical i ntervals to supply the sources of rivers. 

Before the Greeks h ad thought of establishing constant 
level s, the Egyptians b ad devised clepsydras based upon the 
properties of  the siphon. A Greek grammarian,  named 
Horapol lo ,  who taught belles·lettres at Alexandria i n  the 
fourth century of our era, has left a few details upon this 
subject which I /]an only quote i n  Latin : 

" Rursus requinoctia significantes idem animal Cynoceph­
alum sedentem pingunt ; duo bus enim anni req!linoctiis, duo­
decies in die, per singulas nimiI'Um horas urinflm reddit ; 
idemque noctie facit. Quare non immerito suis horologiis 
lEgyptii cynocephalum sedentem insculpunt, a cujus mem­
bro aqua difluat idque propterea quod ·duobus quas jam 
dixi,  in quas requinoctii tempore dies et noctes ex requo divi­
dentur, horas sign ificet. Creterum ne foramen ill ud acue 
!l.rtificioseque constructum ,  per quod in h orologium aqua 
profluit et excernitur, aut latius fit, aut rursum auctins, 
remedium hoc excogitarunt ,  est quo quiquid pilorum est, 
ad caudam Hsque abradentes, pro hujus crassitudine ferream 
quondam fistulam in uaum jam dictum fabricentur." 

Fig. 2 gives the restoration proposed by F. Kircher, for 
the Egyptian clepsydra of Horapollo. 

The cynocephalus, M, contains a brass vessel which serves 
as a reservoir for the water whose flow is to measure the 
hours. C D is a glass cylinder whose bottom contains an 
aperture for the passage of a tube, K, that forms a siphon 
with the bell, E F. It will he seen that the water that flows 
from the cynocephalus' body into the cylinder, C D, will 
rise in the latter until i ts level reacbes the upper orifice of 
the tube, I K. At this moment the siphon will become 
primed, and the water will flow into the vessel, G H. If the 
discharge from K is sufficien tly great with respect to tbat 
from the cynocephalus, the vessel, C D, will empty entirely 

.. A. De Rochas, in La Nature. 

Fig. 2.-EGYPTIAN HYDRAULIC CLOCK • 

with the height of the liquid above the orifice through which 
it runs. 

One might, by daily modifying the discharge from the 
cy nocephalus, by means of cocks, succeed in having the 
cylinder, C D, fill during the time that elapses between sun­
rise and  sun set, and in having it empty· between sunset and 
sunrise ; but the  operation would be a very delicate one, and 
tbe ancients solved the problem in another way-by the aid 
of curves analogous to those that serve for the equation of 
time in  sun dials. 

III the clock that I have just described, the cynocephalus 
is supposed to be filled with water every twelve hours. In 
order to surmount such an inconvenience, it is only necessary 
to cause water to flow from a fountain, A, into a basin pro­
vided at its u pper part, for the overflow, with a cock for 
keeping the level constant, and at its lower with a siphon 
for reading the water into the large cylindrical vessel. 

Kircher asserts that he has read in Heron's treatise upon 
hydraulic clocks that the Egyptians had apparatus of this 
kind that began to work a.utomatically at sunrise. For I h is 
purpose there was employed as upper reservoir a very thi n  
glass o r  metal globe, which was provided inte\'ll�l1y  with a 
siphon, D E, rising to a little above tbe center. Tbrough 
an orifice, A, water was poured into the globe nearly up 
to the siphon's curve, and then the aperture was hermeti­
cally clo�ed. It wil l  be seen that the first rays of the sun 

Fig. 4.-RERON'S CONSTANT DISCHARGE SIPHON. 

that struck the globe expanded the ail', and, causing the 
water to rise in the siphon, primed the latter. The dis­
charge then continued until  the globe was empty. With 
two clocks of this kind run ning alternately it was unneces­
sary to rise at daybreak unless the sky was cloudy-an oc­
currence that seldom happens in Egypt. 

In the apparatus shown in  Fig. 2, as well as in  that in 
Fig. 1 ,  the discbarge from the upper vessel d iminishes in 
measure as the level of the contained liquid lowers. Heron 
in his Pneumatics describes an arrangement which per-

r-

Fig. S. -EGYPTIAN HYDRAULIC CLOCK SEr IN ACrION 
BY THE SUN. 

tremity slides with slight friction through a tube, A B, set 
into the float. 

It will be seen that 200 B. C. , the screw was already prac­
tically utilized ; but the nut was not as yet manufactured, 
and it will be seen from the Alexandrian engineer's descrip­
tion that this device was replaced by a simple pin which 
was fixed to the crosspiece, and which engaged wiLh the 
thread of the screw. 

. , . , .  
Fig C ultivation In Sicily. 

There are several varieties of the fig tree in Sicily, some 
yielding a large, others a small fruit, and this fruit varies i n  
i t s  degree o f  sweetness, also i n  color from white t o  black. 
Tbe fruit of some varieties ri pens soon er than that of others. 
The trees grow equally well in poor. and rich soil , and  bear 
abundantly when planted on the mou ntain side and in the 
valleys. Consul Woodcock, on Catania, says that the 
favorite varieties of Sicilian figs are the Sangiovannaro, the 
Sottuno, the MeZinciano, and Ottalo. The OttaZo has smooth 
leaves, the peduncle of tbe flower and fruit is longer, and 
the fruit, is sweeter tban that of the other varieties. The 
Ottalo fig is considered to be the best for drying. 'fhe fig is 
propagated from the suckers that spring up from the roots, 
cuttings from the. tree being a lso used, and these are set in 
the months of February and March. In orchards the di!! 
tance maintained between tbe trees is about twenty-six feet. 
The fig is  long lived, as it is constantly bei ng renewed by 
shoots that spring up from the 1'00ts taking tbe place of the 
main trunk when i t  becomes old and decayed. The soil is  
worked in the spring, and also in November following. The 
best varieties in Sicily are grafted, and also budded u pon 
the stock of the wild fig, this operation being performed also 
upon healthy trees of the best varieties, and the  time chosen 
for it in  Marcb, or when the trees are in blossom in June. 
Great care is exercised in the cuW vation of the tree to remove 
all dead and diseased branches, and to avoid too much cutling 
and pruning. The fruit is dried in the following manner : 
It is gathered when partially ripe, tbat is, when the fruit is 
more green than ri pe, and i mmediately plunged into boil ing 
water, and allowed to remain only a very few minutes. It is 
then placed III a spot shel tered from the sun, and tbe 
next morning, at snn rise, spread upon a platform in order 
that it may be flooded with sunlight, care be taken not, to 
place it  upon the ground on account of its dampness. While 
drying, shallow willowwork baskets are used for holding 
the fruit, and these are never placed upon the ground, but 
kept in an erect posi tion. At sundown the fruit is covered 
to protect it from the night dews or unexpected showers 
of rain, and th is operation is continued for several days until 
the fruit becomes thoroughly dry. When dry it is placed in 
layers in small boxes or b�skets, these layers being ar­
ranged very neatly and artistically, the fruit being pressed 
down firmly by hand until the box or basket is full, when 
they are securely covered and kept in a dry place ready for 
shipment. 

A Poor Inventor Who BecaDl.e Rich. 
An inventory of the estate of the l ate Cyms McCormick, 

the inventor of the harvester, has been filed in the Probate 
COtl.rt of Cook County, TIl.  The total is not far from twenty 
million dollars. The executors of this colossal trust furnished 
a bond for thirty millions. 
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A Letter Cro))). th e Garden oC Eden. 

To the Editor of the Scientijic American : 
Refe rring to the paragraph o n  the Seychelles Islands, 

pri n ted in your mon thly edition for May, I beg to correct 
t.he statemell t that there is a grove of pal ms here which 
grow in pairs, and which, if one is cut down,  the other dies 
also. This is an errol'. A quintuple headed cocoanut tree . 
which has been sketched by that indefatigable peintre et 
voyageu8e Miss Marianne North ,  is the nearest approach to 
the Shmese twin palms which the SeycheJIes can boast. 

As regards the other  assertion, viz., that General Charles 
G. Gonion had discovered here the site of the original Gar­
den of Eden, I can affirm that I h ave heard from that brave 
and de voted soldier's own lips his theory aud argumeut that 
the Garden was located at 01' neal' Seychelles, that  the 
bread fruit represented the t ree o f l ife, and the coco-de-mer, 
which gro ws in no 0ther p art of the known world, was the 
uudoubted trce of good and evil. 

EVELYN P. MusSEY. 
United States Consulate, Port V ictoria, Mahe, 

Seychelles Islands, Scptember 6, 1884. 

[The Seychelles Ielands. f!'Om which our correspondent 
writes, consist of a group of small islands in the Indian 
Ocean, s ituated 300 miles south of  the equator and about 
1,200 m iles easterly from Zanzibar, east coast of Africa. 
Mahe, the pr i l lc ipai of the iHlands,  i s  from 3 to 5 miles 
wide and 16 m i les long, very luxurIant in vegetation, tro­
pical hut  del ightful cl i m ate. Port Victoria, from which our 
correspondent writes, has a popUlation of about eight thou­
sand. It is a calling place for wh aling vessels.-EDS 1 

• f .  J • 
trlldergl'o u ll d  'I'elepho n e  Wlres.-A Correetlon. 

To the Editor of the Scientific Am&rwan : 
In the fifth paper upou " Th e  I n ternational Electrical Ex­

posit i on ,"  published i n  your issue of October 11,  1884, cer­
tam statements are made w hich are at variance with the 
facts of the case. I am so accustomed to expect correct ness 
in the columns of the SCIENTIFIC AMERICAN, that I am CO Il­
straiued to believe that your correspondent i s  for once not 
writing from his own- knowledge, but  has received a garbled 
report from i n terested parties, and I h ave therefore no  hesi­
tation in request ing the publication of this lett er. The 
statements re ferred to are on page 332, and. relate to  a paper 
read by myself which was criticised by Mr. W. H. Preece. 

The statement is made by your correspond.enl' that Prof. 
Preece bel ieves that wires may be efficielltly and economi­
cally bu r ied. 

That at a receut  meeting of  the telephone managerR a 
paper was read by an employe of the American Bell Tele­
phone Co. , whose duty i t  is to keep the lines in  running 
order. 

That the object of the paper was to show that telephone 
lioes coold not be efficient ly operated underground. IJ 

That at the cooclu3ion ( I f  t he  reading Prof. Preece took 
the writer severely to task for the i ncorrectness of his con­
clus ious, remarking that " i f  that was the result of his in­
vest igat i ons ,  he  must sadly bave neglected his business. '' '! 

And t ha t  results with underground tp.lephone wires are 
more than eucourag ing, etc. ' I  

In the first place, Mr. Preece lays no claim to a professor­
shi p-he is cb ief  engi neer of the B ri tish telegraphs, and a 
Fellow o f  the R"yal Society. 

Second. The paper w as not read at any meeting of the 
telepbone managers , but at tbe afternoon session of the 
fourth day of tbe National Conference of Electricians. 

Third. The duty of the e mploye of the American Bell 
Telephone Co. who read the paper (myself) is not to keep 
the lines in order 

Fourth. Not being actively engaged in the business of 
telephonic comm u n i cation ,  the A. B. T. Co. has no l ines. 

Fiftb. The object of the paper was uot " to show that 
telephone l ioes at lrast could not be efficient.ly operated un­
derground ."  The subject theu under consideration by the 
conference was : 

" Indllction in telephone lines, long line telephony, and 
undergroun d  wires, " and the paper related to the su bject as 
a whole, was prepared by request of the U. S. Electrical 
Commission, and only incidentally touched on underground 
telephony. 

Sixth. Prof. (?) Preece did not take the writer severely to 
task for the incorrectn ess of his conclusions, although he 
freely criticised h is premises. 

Seven th. Although Mr. Preece d id  make the remark cited, 
it was by n o  means w i th reference to underground wires, 
hut merely referred to the om ission from the paper of seve­
ral method s for preven ting inductioo w hich had gone into 
use in England. 

Eighth .  The inference that Mr. Preece held the opinion 
that telephones could he worked for conRiderable d istances 
u nderground is not warranted by tbe facts. The paper 
stated that telephone wires could not be !luccessfully and 
commercially operated underground for a greater di stance 
than twelve miles, and Mr. Preece ful ly concurred in that 
statement both at the Montreal meeting and at the Phi ladel­
phia conference ; while the remark that " even telegraph 
wires are constructed underground at four times the expense 
of overhead wires, wh ile they are but one-fourth as efficient ," 
was made by himself not over a year since in a lecture before 
the Society of Arts in England .  

Ninth. It is  not  true that thc l'caultJ s o  far obtaiu�d w ith 

underground telephone wires have so far been encour­
aging. On the con trary, they have been discouraging. 

The articulation invariably becomes sluggish when the 
underground conductor  exceeds t w o  miles in lengtb, and t his 
effect is greatly accentuated wben an overhead Ime of seve­
ral miles in length is connected with the underground line. 
Increasing the sectional area of  the conductr)r aIds material­
ly in (,vercoming the sluggishness. 

It is not necessary here, however, to enter into the ques­
tion of the relative efficiency and economy of u nderground 
and overhead lines, as  my only ohject III forward l Llg this 
communication is  to give a correct statement of facts, which 
can readily, If necessary, be attested from tbe records of tbe 
conference. THos. D. LOCKWOOD. 

Boston, October 11, 1884. 
, 

REVERSIBLE WALL SCRAPER 

The end of the shank is pivoted to the center of the steel 
blade of the scraper. One edge of the blade may be firmly 

COLEMAN'S REVERSIBLE WALL SCRAPER, 

clamped to the shan� by means of a thumbscrew th nt passes 
through a slot in the shank, as indicated in the sectioual 
view, the nut beari ng directly against the blade or  against a 
plate in terposed between the blade and nut. The blade is 
made about square i n  shape, with two corners rounded, 
with two opposi te edges sharpened, and with the other edges 
fi u ished square across the thickness of the blade. The  sharp 
edges are. special ly in t ended to be used in removing accu m u­
lations of paper 0 1' calci mine from sound walls in preparing 
the snrfaces to rece ive new work, and the square edges for 
like work upon uosound walls which might be furtber in ­
jured by the sharp edges of tbe blade. By loosening tbe nut  
the bolt may be moved along the slot to permit the blade to 
swing around. The handle may be of any suitable length, 
and may be made in extensible  sections, as required by the 
wor� to be done. 

This invention has been patented hy Mr. J. E. W. Oole­
man, of 924 Folsom Street, San Francisco, Cal. 

.. 1 0 ' " 
LUNAR CHART. 

The engraving represents a dev ice for which a copyrigbt 
was recently obtained by F. W. Coleman, M. D . ,  of  Rodney, 
Miss. It consi,ts Df a picture representing the appearance 
of tbe new moon each month of the year ; in other words, 
it shows whether the m oon l ies with its " horns " in a per­
pendicular, horizontal , 0 1' obl ique manner, also whether it 
appears due west, or varies to the nortb or south_  At the 
same time is  sho w n  the date of the year, month ,  day, hour, 
and minute, and t ime of day that tbe new moon appears. 
Of course, there is a separate picture for each mon th of the 
year and for each year. 

A represents the new moon, B the arc of a great circle 

( ' 

COLEMAN'S LUNAR CHART. 

with points u pon which the deg rees are marked,  C is a base 
line w b r)se ends are marked with the points of the compass 
-l1orth an d south. Within the arc is the date of the year, 
month ,  day, and time at which the new moon appears. 

Such a series of pictures wi l l  be appreciated by that large 
class of people who firmly bel ieve that the position of the 
horns of tbe m oon indicates whether the weather during the 
CIl6uing month will be wet or dry. 

[OCTOBER 25, 1 884. 
Dr. RaYJllond on the DIvining Hod. 

An IlIteresting feature of the Philadelphia Electrical Ex­
hibition was a lecture given by Professor Rossiter W. Ray­
mond, before a large aud ience of attent i ve h earers. The 
following extracts are from the Progre881ve Age: After an in­
troductory allusion to t h e  prevalencll, even at the p resent 
day and in this country, of a belief in the divining rod as a 
means of discoverin g  springs, mineral veins, hidden trea­
sures, and o i l  deposi ts, the  lecturer described Its various 
forms, the commonest of which resembles a letter Y, and 
consi st. of a forked hrance of  witch-hazel having this form . 
The ord inary forked rod IS held in the t w o  han ds, each 
gj;5sping the extremity of  a prong, wi th  the fingers closed ,  
an d  the palms upw ard, the  shank 01' stem being h orizon tal, 
or vertical, or variously i nclined, according to the prefer. 
ence of tbe operator. Carried in this manner over the sur­
face, the rod IS said to t urn or dip over or near treamre, 
veins, springs, etc. , and even to give more compl icated in­
formation by means of its movements, whicb have been at 
different  times elaborately codified. 

The lecturer proceeded to trace the mythical origin of the 
d ivining rod and its use in  ancien t times-principally, i t  
n ot wholly, for moral purposes, that is, for t h e  discovery 
of guil ty or the decision of importan t questions or the 
indication of future events. Its physi cal app l i cation for 
the dIscovery of hidden springs ,  metals, etc. , seems to have 
been a later origin, and to have become general throughout  
Europe i u  t he 8ixteen th cen tury. During thi s  period i ts 
action was either attributed to a mysterious natural  affinity 
between the material of the rod and the  rr: aterial affecting 
it, or else to the agency of evil spirits, or to a divine  gift 
bestowed on the operator. 

In the seventeenth century numerous treatises were writ . 
ten, both as to the facts and as to the theory o f  tbe rod-the 
latter being referred, in accordance with the domi nant 
Cartesian p hilosophy, to " corpuscular effiuvia." Accord­
ing to the school, there were " corpuscles " of  springs, 
m inerals, thieves, assassins, lost landmarks, etc. -each k ind 
exerting a d ifferen t i nfluence u pon the sens i t i ve  expert, and 
possessed of extraordinary l evity and permanence, so th:!t 
they could be traced , suspended ill the air, a fter the lapse 
of days or years. Many years later an electri cal t heory 
was popillar. It, however. was thoroughly  refuted i n  
1782, in  t h e  case o f  Blaton , b y  t h e  sim ple expedient o f  mak­
ing and destroying the insulation of the operator w i thout 
his knowledge , and thus proving that such knowledge was 
an essential part of the so-called electrical act ion. 

The lect u rer ad.opted, w i th some modification, the theory 
of Ohevl'eul, suggesti ng that, in the case of spri'ngs (and 
of mineral veins which are the conduits of springs), there are 
d ifferences of tempera ture, heat conduct i vity, e tc . ,  which 
might affect sensiti ve persons so tbat the ullconscious vol i­
tion and minute muscular movements of Chevreul m igh t be 
thus occasioned. In the main,  however, he regarded the 
present theory and practice o f  divin ing with the  rod as the 
small, lingering remnant of a once powerful su perstiti on ,  
and en ti t led to  the sarne respect as " planehette "-the object 
of curios i ty, or of study from the stantl poin t  of psychology, 
but not worthy of tbe atten tion of geologists or prospectors. 

.. 1 0 ' " 
A Destroyer In the Spruce For ests oC Maine. 

According tll accounts of observations publ i shed In the 
third Bulletin of the Entomological D i vision of the Depart­
men t of Agriculture, the l'avages of the spruce bud worm 
(Tortrixfumiferana) have been extensive and destrnctive In 
the coast forests of Maine west o f  the Penobscot River. The 
damage appears t o  have reached only a few miles inland 
from the coast, but the helt in which it has prevailed is 
marked by extensive masses of dead woods. The trees are 
attacked iu the terminal buds, w hich are eaten away, and 
w hen that IS done, the case is hopeless. The fatal charac­
ter of the attack is owing to the fact  that the spl'Uce puts  
forth but few buds, and those mostly at  t he  end of the tw igs, 
and,  when these are destroyed, it  has I lo t h i ng on w h ich to 
sustain the season's life. The attack is made in June, when 
the growth is most li vely, and j ust at t be  t ime when the 
cheek upon it can produce the most  serious results. The 
larches are also attacked by a saw fly, but w ith results that 
are not as necessarily fatal as in t b e  case of the spruce. 
They are more liberally provid.ed with huds, some of which 
may escape and afford a living provision of fol i age. The 
larch,  moreover, sheds its leaves in  the fal l, and i s  in full  
foliage before its enemies attack it .  Hence, w h ile the spruce 
and fir succum b  to tbe first season's assaults, the larcb can 
endure two years of them.-Science Monthly. 

A rtlfielal Sea AIr. 

Many, indeed, are the l llxuries that the magician's wand 
of i nvention now brings i n to the midst of our homes. As 
an instanca, to produce a sea atmosphere for the sick room,  
a foreign contemporary suggests the use of a solut ion o f  per­
oxide of hydrogen (10 volumes strength) contain ing  1 per 
cent of ozonic ether, iod ine  to satu ration, and 2 '50 per cent 
of sea salt. T h e  sol ution placed in a steam or hand spray 
diffuser C>ln be distributed in the fi nest spray in the sick 
room at the rate of 2 fluid ounces in a quarter of an h onr. 
It communicates a pleasan t sea odor, and is  probably the 
best pUl' ifier of the air of the sick room ever used. It  is a 
powerful disinfectant, the same aut hor w ri t es, as w el l  as 
deodorizer, acting briskly on ozon i:r.ed test solu t ions and 
papers. It m ight be well to test the SUbject ill some ward ot 
one of our hospitals. 
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The Opening oC the Arlberg Tunnel and Rallway. 

In view of the recent openmg of the Arlberg Railway for 

its entire length, a brief history of the origin of the railway 
will be read with in lere�t. Althougb the building of the 
line itself h9s by no means been an easy task, the con­
struction of the tunnel and i ts approaches has presented 
tbe chief difficulties to the flngineer. The tunnel pierces 
the high w atershed extending from the Sil vretta (the point  
where tbe frontiers of the Tyrol. Vorarlberg, and Switzer­
land meet) to the north as far as the Arlberg (forming the 
frontier between tbe Tyrol and Vorarlberg), aud the eastern 
slope of which sends i t s  waters to the Black Sea, the west­
ern to the German Ocean . The lowest poiut of this watersbed 
is the Arlberg (5, 800 feet), which has gi ven its name to the 
most western province of the Austrian Empire, the Vorarl­
berg. The latter may justly be described as a jewel among 
the territori es belonging  to the crown of Austria, for it is 
not surpassed by any of the ol her provin ces in beauty. wealth, 
trade, and industry. But the inhabitants of Vorarlberg 
were almost com ple tely separated. from the mother country 
as regards trade, bei ng dependent  upon the neighboring 
S tates, for tbe postal road leading from B1udenz over the 
Arlberg to Landeck and Innsbruck was not at all sufficient  
for the requirements of the traffic. 'rhus  it happened that 
Vorarlberg became gradual ly more estranged from the 
mother country, 'lnd that far-seeing men have been endeav­
oaing to establish closer con nection by means of a railway. 
A look at the map shows that the most di rect route of com­
mun ication between tbe greater portion of the Austrian 
monarchy and Switzerland and the South of France leads 
over the Arlberg, and a l ine of rail way such as that now on 
the poin t of being opened is the most i mportan t l ink for the 
trade of Aust ria w i t h  the west of E urope. 

When, in 1 859. Austria lost Lombardy. she was anxiolls 
to permanently secure the posses�ion of Venice by the con­
struction of a direct road-the Bren ner Railway. But before 
it was com menced (the Brenner Railway was opened in 1867, 
when Ven ice had been ceded to Italy), the idea was sug­
gested of connecting  it by additional l ine3 from Innsbruck 
with Swi tzerland, Southwl'st Germany, and France. Since 
1864, then.  the principal engineers and polit ical economists 
of Austria began to take act ive i n terest in the quest ion of a 
rail way by way of tbe Arlberg. For a number of years 
petitions  poured i nto the Reichsrath and upon the govern­
men t  from t he communities and chambers of commerce of  
the Ty rol and Vorarlberg, asking for the rai lway ;  but a 
deaf ear was turned to these appeals, until ,  in lhe spring of 
1880, parl iament resolved to construct it at the expense of 
the Sl ate. From :(864 to 1 880 a number of pamphlets, 
written both from a commercial and engineering point of 
view, made the i r  appearance ; but there is no need to entet· 
upon them here. Al l writers were unanimolls tn their 
opinion,  however, that t he  climat ic influences and the geo­
logical cond i tions of the Arl berg rendered a rail way over 
the mountain im possible. The Arlberg Pass is one of the 
most inhospi table and exposed pas�ages of the Alps. The 
winter lasts from seven to eight mon ths, the tem perat ure 
falls as low as 25° Reaumur under zero, and not unfre­
quen tly snow falls at one time to a depth of from 8 feet to 
10 feet. Cons tant  storms between the Rhine and Inn val­
ley� lift up the snow in large masses, causing enormous 
drifts and destrnctive avalanches. Large landslips and 
dan gerous freshets are al so of frequeut occurrence. There 
are several projects with a much shorter tunnel, involv­
ing less expense ; hut it was found that a railway with a 
short tun nel ,  situate h igher up, was very risky for the 
working of  the railway traffic, and the present long tunnel 
was finally decided upon. 

The Arlberg Rai lway runs from Innsbrnck to Landeck 
through the Inn valley, from Landeck to St. Anton through 
the Rosanna valley (a branch valley of the In n valley). from 
St. Anton to Langen th rough the Arlbcrg, and from Langen 
to Bludenz through the Kloster valley. From Innsbruck 
to Landeck- Plettneu the rai l way runs south of the Inn, 
and rises Il owhere more than 66 feet ahove high water of 
the river. With the exeeption of a short. portion the rail� 
way rn ns from Pl ettneu to St. Ant on along the northern 
bank of tbe Inn ,  and rises from 132 feet to 264 feet above 
the bottom of the valley. From Langen to Biudenz the 
northern side was chosen,  and for about nine miles the rail­
way i s  120 feet. above the bottom of the Alfenz valley, the 
highest elevation being 492 feet. The Oetz valley is crossed 
at Roppen by a bridge of 250 feet span, the Putz valley at 
Imst by another of 132 feet span. the In n val ley at Landeck 
hy a  bridge of 198 fep.t span,and the Putznau val ley at Weitz­
berg by one of 394 feet span. There are besides a number 
of bridges of various spans, all being executed in the best 
manner. The Arl berg Railway consists or two sections­
the val ley rail way from Innsbruck to Land eck (45 mi les long) 
and the mounta in  railway from Landeck to Bludenz (39 
miles long). in the middle of the latter being the great tun­
nel . 10, 250 meters (6 '13 miles) long. The first section of the 
rai lway was commenced in November, 1881 ,  and opened for 
traffic on July 1, 1883. The moun tain section was begun i n  
Sept ember, 1882, a n d  will b e  opened for passenger traffic on 
September 15 next,  as has been st.ated. The tun nfll has been 
constructing siBce July 25, 1880, and was finished in the 
middle of last July. 

The bori ng of the great Arlberg tunnel proceeded very 
rapidly, far more rapidly than that of any other tunnel pre­
viously constrncted. Instead of the estimated daily progress 
of 6 '60 meters (21 %, feet). the heading was driven at the 
average rate of 9 '50 meters (over 31 feet), so that the perfora-

1titufifit �tutritJu. 
tion of the tunnel, which took place on November 19, 1883' 1 it explodes. The neceSRa.ry penetration--about one-half the 
a little over three years after its commencement, is a per- length of the shell-'-would be effected in the thousandth 
formance which has never been equaled. The excel lent i part of a second after it had reached tbe ship. Then the ex­
dispositions made, and the engineeri ng skill displayed, ploding dyn amite would instantaneously rend asunder the 
are the main causes of the rapidity of the work. But it entire side of an ironclad. In defending a fort against a land 
must not be forgotten that the experience gained in the con- attack, these dynamite shells would be very effecti ve. One 
struction of tbe Mount Cenis and St. Gothard tunnels was of these shells exploding in the midst of a body of attacking 
of the utmost value, and served as a guide. On the eastern troops would produce as much consternation as a thunder­
side of the Arlberg tunnel Ferroux boring machi nes, driven bol t ; its explosion would be like unto the explo�ion of a 
by compressed air, on the west Brandt machines, worked powder magazine in thei t· very midst. No troops in the 
by water under a pressure of from 80 to 100 atmospheres, world, however brave, could stand more than a few of such 
were employed. The tunnd has two lines of rails, and is shelts. So destructi ve, in fact, would be these shells that 
wal led up along its whole length. In places where great theil' i ntroduction in active warfare would vastly diminish 
pressure showed itself, the walling has been made very thick, the duration of wars, if it did not make wara an im possi­
and headings for carrying off the water have been driven at bil ity. " 
intervals for n�arly 60 feet into the sides of the tunnel. Fl'Om In concl usion , Gen . Kelton expressed satisfaction that the 
St. Anton, where the tunnel entrance is 4,2"2 feet  above the experiments bad been so successful. While experiments 
sea level, the great .tunnel rises 2 per 1 . 000 for 2� miles, had been made by ot liers, he d id not think that any had gone 
and falls from this poi nt toward Langen (entrance 3,99 1  feet so far or succeeded 80 well ; these experiments with  dy­
above the sea) 15 per 1.000 for a length of nearly 4 m iles. namite can only be conducted on the most favorable con­
The cost of the finished tunnel is 4, 200 fro pel' meter run ditions, and by men who  u nderstand the d angers of dyna­
(slightly over £50 per foot run). Besides the great tunnel. mite and can take every possible precaution against prema­
the Arlberg rail way has nine small tun nels, varying in length ture explosion. 
from 214 feet to 696 feet. Their aggregate length is nearly Captain Dall iel M. Taylor, of the Ord nance Department, 
one mile. All these tunnels  are also completely walled up, and an aide-de·camp on General Pope's s taff, said : " The ex­
the average cost bei ng onty 850 fl'. per meter run. For se- periments conducted so successfully by Gen .  Kelton show 
curing the rai l way against freshets, stone and snow ava- that a compound many times more destructive th an gun­
lanches and landsl ips, a large number of supporting wal ls, powder will add to the havoc of the battlefield in futll l'e 
aqued ucts, and roufings for prolection against avalanches wars. One peculiar property of dynamit e may somewhat 
h ad to be constructed at great expense. The total cost of in terfere with i ts usefulness as a destroying and rending 
the Arlberg Railway and tun nel is, in round numbers, agen t, and that is the fact, authenticated by experiments, 
£3, 480,OOO.-London Morning Post. that its destroying power operates vertically and with i r s  

.. 4 • , .. main effect in a downward direction ; in other words. a ny-
Dynamite Shell.. namite-charged shell would not scatter death and destruction 

The San Francisco Ohronicle gives an account of the recent in every d irection, as a gunpowder-charged shel l so fre· 
experiments with dynamite shells at Port Lobos. It quotes quently does. 
Gen. Kelton as saying of them : ,. Captain James Chester, of the 3d Artillery , has paid great 

" The experiments were made u nder my charge, and with atten tion to the subject of dynamite in its connection with 
the authority of the Chief of Ordnance, " said Gen. Kelton. the art of war. He main tai ns that dynamite can be used 
. . The piece of ordnance used was a condemned 3 inch rifle with great success in active warfare if rockets are em vloyed 
gun, made of wrought iron ; the g u n  was a sound one, save to throw the death-bearing material into the ranks of the 
that i t  had become honeycom bed by use and exposure to enemy. He holds that dynamite shel ls can be thrown by 
weather ;  it was a good gun for the experiments. I was means of  tbe rocket w ith fair accuracy and to very long 
ably assisted by Mr. QUinan, till recently a distinguished ranges. He calls these rocket· propelled shells aerial tor­
officer of the 4th U. S. Art . ,  who resigned to undertake the pedoes. in contradist inction to su bmarine torpedoes, and 
hazardous business of improving the methods of manufac· holds that with the snbmarine torpedo defense In  the hands 
ture of high explosives, for which task his scientific attaiu- of the navy lind the aerial defense in the hands of the army, 
ments eminently fitted him. Experiments of the kind in the country would be safe agai nst any attack." 
question need the supervision of an expert in high explosives, .. , • , • 
and Mr. Quinan's knowledge of dynamite came into gl'eat Haulage by Rodll, 
service-in fact, any oue outside of a dynamite maker would Rziha, the well known tu unel engineer, has recently de-
be ullfitted for the work of load ing the shells, etc. , as he I'cribed a system of haulage on the east end of the ArIberg 
would he so appalled by what he had h!c'ard of the wholesale Tunnel, designed by Ceconi, that is pec�lliar, and has been 
destruction wrought by dynamite that he would be almost remarkably successful in meeting the special circu mstances 
certain to blunder at the crit ical poi n t  of the work. )[r. 1 of the case. From the portal at  Langen .  1 , 2 1 4  meters above 
Quinan in perso n loaded the shells, each shell , an elongated sea level, the l unnel has an up grade of 15 per 1, 000 for a 
3 inch rifle project.ile, bei ng charged With seven ounces of length of 6, 1 70 meters to a heigh t of 1, 3 1 0  meters above sea 
dynamite. The selected place of experiment was Lobos level ,  or a tol al rise of 92 55 meters ; whi lc  from the St. 
Beach, w ith the ocean on one side and a precipitous cliff on A n I on portal , 1 , 302 meters above sea level, it has Itn up 
the other, the place bei ng selected that no possible danger grade of 2 per 1 , 000 for a length of 4, 100 meters. The high­
could occur to any one. When the gun was fired, our party est pomt in the tunnel, therefore, is located more t ban 2, 000 
was over 100 yards from the piece and under protection. meters nelLrer the east end than the west end, and even i f  
The gun was placed in position 1 50 y ards in  front o f  a huge both tunnel headings had been driven a t  the same rate of  
rock. The first project ing charge was  a quarter pound of advance, i t  would be  necessary to hoist from the  face of the 
can non powder. The rock was struck by the shell, the dy- east end over a section of 1, 200 meters w i th al l  adverse grade 
namite ignited by percussion , and the shell broken into in- of 15 pel' 1 , 000. This section , however. became much longer, 
n nmerable fragments, whet'eas by ordinary powder it wou ld  owing to the fact that the western heading progressed much 
only have broken into a few large fragments. The �econd more slowly than the eastern. This rendered hoisting over 
charge waa hal f a pou nd of cannon powder, and the experi- the section in questiou a d ifficul t matter, because the use of 
ment was attended with equally good results. It did just men and horses was out of the question, 200 of the l atter 
what was expected ; the shell was expel l ed ,  and did not ig- being ultimately required. 
n i te until it  struck the rock. The third charge was a pound As the advance heading was driven only single-track 
of powder service charge. When the gun was fired the ex- Width, chain or rope baulage would have been difficult, par­
plosion of the charge. the bursting of the shell, and the shat- ticularly became the space in the head i ng would be much 
tering of the gun appeared to be � i m ul taneous. The gun contracted by guide rollers and rope or cha in .  These con­
was torn into fragments. One fragment, includ ing the sideral ions led Ceconi to use a wooden rod uni ted in sec· 
breech, and weighing about 200 pounds, was hurled to the t ions, on wheels running on thc track, and hauled over the 
rear fully 20 feet ; the muzzle part hung to the carriage by a section in qu'e�tion by tb ree Krauss locomoti ves in the fol­
trunnion, the carriage being only slightly injured ; the th ird lowing manner : The train, consist ing of from 70 to 74 cars, 
fragment of the gun. weighing several hundred pounds, was made up in the heading, and then tbe rod train was 
flew high in the air, III a nearly vertical cOl l rse and over the pushed into the heading unt i l  its end came into contact with 
cliff; the immense piece of iron went up a distance of the end of the train, and both were coupled together. Then 
fully 90 feet. Then, as a matter of course, our experiments the engines  drew out rod alld  t rain on a side track in the 
for the day ceased."  level part of the  tunnel.  Then tbey were uncoupled , and 

The results of the experiments were, in the opin ion of the t rai n of cars was switched on to tbe tra in  t rack and 
Gen.  Kelton, " exceedingly sat isfactory, for they concl usively hauled out of  t.h e  tunnel by two locomotives, the wooden 
showed that shell loaded with dy namite can be used in war- rod train being left standing on thtl  side track. After dump­
fare. Seven ounces of dynam ite rent the gun as a charge o f  ing, the car train was pushed back inl o the tunnel un til the 
100 pounds of powder could not have done. Powder would steep section waa reached , and th"'n was divided into single 
have opened a fissure in  the iron, thus permitting the gas cars, which were run to the face of the heading singly, wi th 
generated by its combustion to escape ; but while the com- a man at the hrake. The hauling. therefore, required from 
bustion of powder, while rapid, is progressive, the combus- 70 to 74 brakemen , and from 10 to 12 men on the rod trai n .  
tion o f  dynamite i s  s o  instantaneous that t h e  enormous vol · T h e  rod train cons is ted of  2 1  by 1 2  centimeter timbers 7'6 
ume of gas thereby generated seems to want to escape at meters long, mounted on two four· wheeled trucks. In 
once ; this fact was shown by the sudden rending of the October, 1883, the rod train was 1,070 meters long, and it 
gun i n to fragments. wi ll  reach a length of 1, 200 meters. It weigh s  52 ki \ogrammes 

" If the dynamite shell should strike the side of the vessel per running meter, or 55 tons in all. A full tra in  of 75 cars 
and explode without penetrating the armor, the de�trnctive weighs about 230 tons, and an em pty train ,  262 5 meters 
effect would be greatly in excess of the damage worked by long, 129 ton�. There are ten tra ins  in twent y-four hour�, 
the ordinary shell made of gun powder. But the dynamite moving a gross weight of 3. 591 tons, an exceptional duty 
shell mnst penetrate to some extent to produce its fun Eftect. under I he circumstances. An en tire train with rod t.rllin  has 
I am satisfied that experiments wi ll show thnt it can easi ly be over 400 axle�, and is 1 ,400 meters bng. The trains are run 
managed to give the shell the power to thus penetrate before on regular schedule time. 
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ENGINEERING INVENTIONS. 

A stuffing box has been patented by Messrs. 
William Dingle an d William Jenkins, of Lake Maho­
pac, N. Y. It is made in two parts, with a smooth in.  
ner surface, its bolt-receiving lugs being perforated to 
receive the perforated helids of the gland fast�ning 
bolts, and havinr( a gland made in two parts with 
smooth ou ter su rface, and overlapping lugs perforated 
to receive the fastening bolts, so the gland can be se· 
cured in the stnffing box by exterior bolts and nuts, 
and can be read ily applied and removed. 

• • •  

MECHANICAL INVENTIONS, 

A bench stop has been patented by Mr. 
John Adams, of Hancock. N. Y. The casing has a post 
with a lateral stop or arm capa ole of rotary movemen t 
and carrying a c lamp, witll its jaw adapted with said 
stop or arm to effect the claPlpill!1, operation, making a 
bench stop adapted for universal use . 

A screw d rivel' has been patent.ed by MI'. 
Willis B. Gilmore, of Minneapolis, Minn. The bit has 
a.n annular recess to conlain  a loose spring, with one 
end entering au apertnre or connected witb a surronnd­
ing: sleeve IItted upon tbe bit of tbe d ri ver, making an 
improved dllvice for holding the screw on the end of 
the bIt, with other novel features. 

An apparatus for striki ng moulds for hand 
ralls bas been patented by Mr. Frederick R. Bodley, of 
Denver. Col o. Tbis is a mould striker of novel con · 
struction to produce moulds for rails of any requ ired 
pitch, size, and shape, w i tbout requiriug specia l skill 
for its operation, and so the most difficul t mould cau 
be s truck out on the mould board as easily as simple 
form s. 

A power transmitting  pulley has been pa­
tented by Mr. John T. La Turn o. of Armstrong.  Mo. It 
is made in two sections placed loose ly on a driving 
8haft, w i th interior lugs and spring>! between them, 
one of the pnl ley sections carrying the polley rim or 
face, and the other section a clutch devic'e, i n  comb ina­
tion with a clutch splined to the driving shart, giving a 
grad ual strain between driving and transmitting power 
gears in smrting. 

.. . ... 

AGRICULTURAL INVENTIONS. 

A sorghum and corn cutter has been patent· 
ed by Mr. ChRrles E. Coe, of Leesburg, Kansas. It con­
sists of a .hearing mechani sm, wiLh means for ad­
vancing It npon the ground I� cut the stalks. laying 
them to form a bnnch, holning the bnuch till it is large 
enough, and dropping it at the wil! of the operator. 

A baling box has been patented by Mr. 
Oliver Bulkeley, of D�xter, Texa�. Fixed standards 
reach above. the end board, and there are hinged side 
boards, so the bale cords can be placed in the box with 
their ends reacbing over the u pper edges, w ben the bale 
cloth can be put in, and the co tton or ot.her material to 
be baled pack�d therein, an d the whole tied by the 
cords. It is particularly intended for the cotton fteld, 
as it only weighs 100 pounds, or it mny be of use to 

�mall brmers in bal1ng hay. 

• • •  

KISCELLANEOUS INVENTIONS. 

An axle skein has been paten ted by Mr. 
Edmund N. Hatcher, of Colnmbu8, O. Combined with 
an axle and its skein, the hood, band, and bolt. 
are all formed in one piece, thus strengthening th e 
parts at the points usually the weakest. 

A spool holder has been patented by Mr. 
Amos W. Judd , of Chattanooga, Tenn. It consists of 
a spiral spring of small diameter for holding the spool,  
and in a fastener fixed to the ends of the spring and 
capable of being attached to the clothing of the nser. 

A pump has been paten ted by Mr. James 
E. Sincla ir, of Waverly, Md. The water cylinder is 
combined with a hood arranged on the outsi de of the 
casing for collecting escaping gases, wbereby they may 
be dee.troyed to prevent the spread ing of noxious va­
pors. 

A beehive has been patented by Mr. Mar· 
�in Van En.ley, of McMi n n ville, O. The bottom is 
made dou ble, with passage and ventilati ng openings, 
aud there are other novel features, covering improve_ 
ments on a former patented Invention of the same in_ 
ventor. 

An elevator has been paten ted by Mr. Chas. 
W. Hays, of Orange. N. J. It is constructed with an 
arm attached to tbe well door to engage with the carri. 
a!(e when the d oor is open, and prevent the carriage 
from movillg op or Gown before tbe door is closed, tbus 
locking the carriage in place when the door is open. 

A draught equalizer has been patented by 
Mr. Oliver C. Beck, of Rickreal, Oregon. The inven. 
tion covers a comb i nation ot single trees, a double tree, 
and a treble tree . so as to equalize the draught of on e 
horse drawing at one �nd of a tree or cross bar by 
two horses drawing at the other end of the same tree . 

A hydraulic dredge bas been patented by 
Mr. John H. Anderson. of Shelby, Neb. It is a sec_ 
tional dredging vessel comprising a main boat and sup­
plementary boats, with dredge tnbes for cntting either 
a narrow or wide channel, the invention being an im. 

provement on a former patented Invention of the same 
inventor. 

An apparatu3 for working electric bells has 
been patented by Mr. Wllbnr F. Hom , of Carlisle, Pa. 

The bell is rung or other eleetrical effects prodnced by 
the Immersion of one ot the battery plates into the ex· 
citing IInid. by a novel device, one plMe l:>eing perma­
nently immersed and the other normally out of contact 
with the exciting llnid. 

Jtitnfifi t �mtritau+ 
A scraper and elevator has been patented 

!/y Mr. Titus H. Apple, of Meadville, Pa. Jt i s  for 
loading snow, earth, sand, ' sawdust, stones, or .uch 
materials into cartH, waj!ons, or other vehicles, for 
which the parts are novel In detail of combination , and 
the apparatus can be thrown into and ont of operation 
very easily an d  rapidly. 

An tlectric lock has been paten ted by Mr. 
Hi lborne L. Roosevelt, of New York city. The arma­
tllre of the magnet is  combined with a swing in� plate, 
spring, and holt, and a trip plate i s  interposed betwe en 
the armature and swinging plate, witb other novel fea­
tnree. the invention being an improvemen t on a former 
patented invention of the same patentee. 

A machine for making horseshoes has been 
patented by Messrs. Joseph Rigby and John W. Gor· 
sucb , of Ottawa. Kansas. A former is fixed on an iron 
casting fastened on a block, lind around it  the shoe 
blank is bent by hand levers, the invention affording 
an improved device for ben ding s traight I>lanks into 
the form of horse.hoes by hand. 

A saw join ter and set has been paten ted by 
Mr. James K. Bridges, of Woodstock, II I .  This inven­
tion covers a s imlJle device to joint the teeth of crown ­
ing eaws or straight. ones, to joint the rak ing teeth and 
set the teeth of thick or thin saws, and to gange the eet 
of tbe teeth to ascertain any irregular i tie. of the set 
and enable them to be corrected. 

A windmill has been paten ted by Mr. Jos·  
hua G. Benstel', o f  Duncan, Neb. This invention 
covers improvements in the construction and arrange­
mant of the supporting apparatus for the wheel su p­
porting frame, the frame i tself, the wheel .  and trans_ 

milting apparalus, and the apparatns for monnting and 
operating the tail  vane, all i n tended to provide a sim ­
ple, substan tial, and nurable mill. 

A mach i ne for spinn ing and winding yarn, 
thread . etc.,  has been patented by Me.srs. Oscar Han· 
na and Hiram W. T. Earnshaw, of Dover, Ky. Th is is 
a dev i ce which may be attached direct 10 the condenser 
card, to the jack frame, or to the twi.ter frame, when 
used as a (Ioubler and twister. and is particularly adapt­
ed to the spinning of roving as it comes from the con­
denser. 

A wagon end gate has been paten ted by Mr. 
Charles P. Krenson , of Munster, Ill. The end gate is 
fastened in  place in the wagon box by h inged rods and 
levers, the rods heing hinged to on e side of the box 
and adapted to be engaged wi th levers pivo ted to the 
other side of the box, the lever.; being held and locked 
by suitable devices, and the lock bars engaging wi th 
the hinged rods to hold the gate from working np. 

A copy case has been patented by Mr. My· 
ron A. Sher man, of G�ant Fork , Ill. It is  made with 
a sheet metal body w ith the npper parts of its sides 
bent outward, npward, and Inward, forming grooves, 
and having a cover with a glass plate in a sheet metal 
frame to sl ide in said grooves, the cover sliding on and 

off at either end of the case, and sO the edges will not 
tear or scratch the copy. 

A device for holdin g  photographic plates 
in developing trays baB been patented by Mr. Samnel 
B. Pratt, of Boston , Mass. In combination with a de­
veloping tray is a slid ing plate arranged to hold oue 
end of a photographic plate, and adapted to be rai sed 
for l ifting one end tbereof out of the l iqnld, so the 
photographic  plates may be eaoily held in and removed 
from the liquid witbont immersing the fingers. 

A hay press has been patented by Mr. Her­
man L. W hitehead, of Island City, Oregon. There are 
improved contrivances for working two followers from 
opposi te directions toward each other In a hvrizontal 
caee by means of a single or double lever arrangement 
with powe r applied by a windlass by hors� power, mak­
ing a simple device for applying great force in a low 
down case. while the pressed bales may also be lifted 
out by one of the levers. 

NEW BOOKS AND PUBLICATIONS. 

MAGNETO-ELECTRIC AND DYNAMO-ELECTRIC 
MACHINES. By Dr. H. Scbellen. Tmns­
lated and enlarged by Nathaniel S. Keith. 
Vol. 1. D. Van Nost rand, New York. 

The work of Dr. Schellen. who had previonsly been 
a publicist of considerable mark in several departments 
of phYSics. was deservedly popular in Germany. and 
had reached its third edition before the cll)se of last 
year. Taking this book as a fonndation, Mr. Keith 
proceeds to add descriptions of dynamos and allied 
apparatus made and used in this conntry, the pian of 
the work being designed 10 cover everytbing of practi­
cal value or special interest experimentally which has 
been done in rhis lIeld np to the present time. Mr. 
Keith has heretofore written much. and made many 
valuable original ittvestigations on applications rof elec­
tricity to practi cal ends, so that he comes to this task 
amply equipped with all the qualillcatious necessary to 
present the publ i c  with a work of standard value in 
the two volumes of which tbe IIrst is just issued. 

ILL USTRAZIONI DELLA FERROVIA METROPOLI­
TANA E CAMPI FLEGREI, Naples, Italy. 

This is a book of illustrations showing an elaborate 
Bcheme for the improvement of the city of Naples, to 
which Mr. Lamont Young has devoted the last ten y�ars. 
iI� has al80 had the assistance. In this task, of Mr. A. 
Capran i, fonnder of the Royal Hotel in that city. 
This wonderfnlly beautiful city of sontbern Italy seems 
now fairly in the way ot having our modern street rail­
ways, .pacions boulevards , etc . 

STEAM BOILER INCRUSTATION. By Charles 
T. Davis. Industrial Publishing Com­
pany, Wash ington , D. C. 

This treatise i s  largely devoted to methods for pre­
venting corrosion and the forming of scale. determin­
Ing the constitnents of water and thei r  effects on 
boilers, compounds and apparatns for purifying it, ap. 
paratns for feedini chemicals with the water, etc. 

�u�int�S and �trsonal. [ (2) C. E. B. asks : What amount of salicylic 
______________________ ,acid per gallon will prevent tbe fermentation of cider, 

The Ohal'gef01' Insertion under this head is One Dollar 

a line fOl '  each insertion ; about eight words to a line. 
Advertisel1lents must be l'eceived at publication OjJiCf 

asem ly as 'l'!tul'sday tn01'ning to Ilppear in next issue. 

All books an d everytbing relating to electricity cheap. 
School of Electricity, N. Y. 

Pays well on small investment.-Stereopticons, Magic 
Lanterns, and Views llIusl.rating every subject for public 
exhibitions. Lanterns for colleges. Sunday.schools, and 
home amusement. 136 page Illustrated catalogue free. 
McAllister, Manufacturing Optician, 49 Nassau St., N. Y. 

Wan ted .-Information as to forms of American Mag­
netic Ore Separators wblcb can be used In treating cop­
per ores associated with large percentages of Iron. Ad· 
dress E. R . . P. 0. 1422. N. Y. City. 

Shipman Steam Engines.-Small power practical en­
gines burning kerosene. Shipman Engine Co., Boston. 
See page 253. 

The Cyclone Steam Flue Cleaner on 30 days' trial to 
re liab le parties. Crescent Mfg. Co., Cleveland, O. 

For Steam and Power Pumping Machinery of S ingle 
and Duplex Pattern, embraCing boiler feed, fire and low 
pressure pumps, independent condensing outflts, vac .. 
UUlL, hydrauliC, arteSian, and deep well pumps, air com .. 
pressors. a<ldress Geo. F. B l ake Mfg. Co . . 44 WH8hlng­
ton St .. Boston; 97 Libertv St .. N Y. Send for Catalogue. 

Quinn's device for stopping leaks in boiler to oes. 

Address S. M. Co., South Newmarket, N. H. 

or other l iqUid of sim ilar nature ? A. Add one oz. sail· 

cylic aci d  to each forty gallons immediately after the 
cider has left the press, and no fermentation will take 
place. 

(3) C. B. S. asks how to make a glue suita­
ble for gluiug sea shells together, one that will set 
quick, and be stiff after set, and yet not crackle or 
break easily. A. Use the following: 

S tarch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 drachma. 
White sugar . . . . . . . . . . . . . . . . . . . . . . .  1 0nnce. 
Gnm arab ic . . . . . . . . . . . . . . . . . . . . . . . . . .  2 drachms. 
W at er . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  q. s. 

Dissalve the gnm, add the sngar, and hoil nntil the 

starch is cooked. 

(4) C. S. R. asks : What material will mix 
with anthracite coal ashes, to make a walk that will 
be IIrm and smooth both in wet and dry weather ? A. 
Mix with Portland cement one part, ashes two parts ; 
make in to a mortar quickly, spread on path and smooth 
with shovel or trowel. 

(5) B. T. S. writes : It is said tbat about 
one-twentieth of water is air; now if I convert the 
water into steam and then condense it back to water. 
and take that water direct out of a vacnum back into 
the boiler, and use it over and over without Its coming 
in contact with the air, what proportion of nir will 
there be, jf  any, still left in that water? A. Practically 
no air ; hut any fresh water that may be pumped into 
the boiler contains air, which will mix with the steam 

MilIs, Engines, and Boiler.� for all purposes and of 
every description. Send tor circulars. Newell Unlver· 
sal Mill Co., 10 Barclay Street. N. Y. and enter the condenser. 

Wanted.-patented arti cles or machinery to mannfac­
ture and Introduce. Lexington Mfg. Co .. Lexington, Ky. 

Brush Electric Arc Ligbts and Storage Batteries . 
Twenl y tbousand Arc Lights already sold. Our largest 
machine gives 65 Arc Lights with 45 horse power. O ur 
Storage BMtery is tbe only practical one in tbe market. 
Brush Electric Co . • Cleveland . O. 

" How to Keep Boilers Clean. to  Book sent free by 
James F. Hotchkiss. 86 John St., New York. 

Stationary, Marine, Portable, and Locomotive Boiler8 
a speCialty. Lake Erie Boiler Wor,ks. Butl'alo. N. Y. 

Presses & Die8. Ferracute Mach. Co.,  Bridgeton . N . J. 
The Hyatt fil ters and metbods guaranteed to render 

all kinds of turbid water pure and sparkling. at economi­
cal cost. The Newark Filtering Co . . Newark, N. J • 

Steam Boilers, Rotary Bleachera. Wrought Iron Turn 
Tables, Plate Iron Work. Tippett & Wood, Easton. Pa. 

Send for Monthly Machinery List 
to th e George Place Machinery Company, 

121 Chambers and 103 Reade Streets, New York. 
Iron Planer. Lathe, Drill, and other machine tools of 

modern design. New Haven Mfg. Co., New Haven, Conn. 
For Power & Economy, Alcott's Turhine, Mt.Holly. N. J. 

rt an invention has not been patented in the United 
States for more than one year. It may stil l  be patented in 
Canada. Cost for Canadian patent, $40. Various other 
foreign patents may also be obtaiued. For in.tructions 
address Munn & Co., ScrENTIFIC AMERICAN Patent 
agency, 861 Broadway. New York. 

Guild & Garrisou's Steam Pump Works, Brooklyn . 
N. Y. Steam Pumping Machinery of every descrip· 
tlon. Send for catalogue. 

Nickel Piating .-Sole manu facturers cast nickel an­
odes, pure nickel salts. polishing compositions. etc. Com' 
plete outfit tor plating, etc. Hanson & Van Winkle .  
Newark. N. J., and 9 2  and 94 Liberty St . . New York. 

Snpplement Catalogue .-Persone in pursuit of infor· 
mation on any specia.l engineering. mechan ical. or scien .. 
tific subject. can bave catalogue of contents of the SCI. 
ENTIJI'le  AM tr.lt ICAN' t;UPPLICM IC NT sent to them free. 
The S UPPr.ICME � T  contains lengthy articles embraCing 
the whole range of eno:lneering, mechlinics, and pbysl. 
cal science. Address Munn & Co . .  Publlsbers. New York. 

Machinery for Light Manufactnring, on hand and 
built to order. E. E. Garvin & Co., 1 39 Center St., N. Y .  

Curtis Pressure Regulator and Steam Trap. See p .  �2. 
Woodwork'g Mach'y. Rollstone Macb. Co. Adv. , p.  222. 
Drop Forgings . Billings & Spencer Co.,  Hartford . Conn . 

Brass & Copper in sheets ,wire & blanks . See ad.p. 222. 

The Chester Steel Uastings Co., office 407 Library St.,  
Philadelphia. Pa . .  can prove by 20.000 Crank Shafts and 
15.000 Gear Wheels. now in use . the superiority of their 
Castings over all others. Circutar and price list free. 

The Improved Hydraulic Jacks. Punches, aud Tnbe 
Expanders . R. Dudgeon. 24 f10lumhia St . . New York. 

Hoisting Engines . D. Fri sb ie & Co., Philadelphia, Pa. 

Tight and Slack Barrel Macbinery a speci alty . John 
Greenwood & Co. , Rochester. N. Y. See iIIus. adv. p. 222. 

Electri cal A lanns, Bpils, Batterie8 : See Workshop 
Receipts, v. 3. ,�.OO. E. '" F. N. Spon. 35 Murray St . • N. Y. 

Knurling Tool, self·c.ent.ering, for lathe nse. Pratt & 

Whitney Co., Hartford, Conn. 

IDNTS TO CORRESPONDENTS. 
Name and Address must accompany "Ii le!,tcrs, 

or no al tention will be paid thereto. Tbis ill f�r onr 
information, and not for (J11bJ ication. 

ReCerences to former articles or answers shor.ld 
gi ve dltl e  of paper and pa�e or numher of qnest.lon . 

(6) E. P. M. asks : 1. Is it practicable, by 
any known plan. to m�nnfacture, in glass, fmsta of 
hollow cones about fonr inches bigh. whose shells 
shall be about a quarter of an inch thick. tapering in 
Interior diameters from 4". inches to 3U inches : the in· 

terior sec lion to be circu lar to within -h of an i n ch. it 
being "llowable to strengthen or stiffen the shell by 
exterior lIanges as nesired ? A. Yes, make a model of 
your cone in wood or any other material. Send it to a 
glaBs house and have cones blown . or if they are to be 
exact have them pressed in a mould, which the glass 
blower can l, ave made to snit your pattern. 2. In the 
conversion of rectilinear reciprocal to rotary motion, 
what per cent of power is lost by the imperfections of 
the ordi n ll ry crank in the varyiug force exerted at d if­

ferent points in the circle described by the pin ? A. 
Tbe crank valne is 0'63 of the direct pressure. 

(7) Upsi lon desires to know recipe for acid 
componnd that will restore worn or b lnnt Illes to utility. 
A. Clean the rues by brushing them clean of dirt and 
grease as well as any foreign metal sticking in the 
teeth ; t.hen dip in a strong alkali for a rew minutes to 
remove all traces of grease from the bottom of the 
teeth; rinse in clean water, then dip a solution of 1 part 
nitric acid, 8 parts sulphnric acid, to 7 parts water. 
Time 5 seconds to 5 m1nutes, according to cut and wear. 
Rinse in warm lime water, dry, and oil slightly. Fin· 
ally brush with powdered cbarcoal to take off excess 
of oil and give them the peculiar look of new ftles. 

(8) H. B. asks the process for mak ing coun­
ter dies for the ordinary seal press and metal used, to 
give the best resnlt. A. Cast the connter die npon the 
face of the die in type metal, and solder it to the brass 
backing piece whi le in the press In order to get a good 
register. 2. Formula

·
for making Ink to print on tin 

with a rubber stamp ? A. Use a little varnish rubbed 
up with the ordinary printing inke. 

(9) Brazoria asks if there is any device for 
measnr ing d istance, close or far, without the use of 
rods or chains. How is distance m�asnred f A. You 
cannot measure a dishnce without a measure of some 
kind to begin with. Long d istances are obtained by 
triangulation, for which an accnrately measured base is 
necessary. See any book on trigonometry. 

(10) G. R. H. w rites : Can you explai n how 
it is that although water expands in freezing, a piece 
of wet board when frozen is smaller than at any other 
rime ? That it is so I have proved repeatedly, althongh 
I bave heard the fact disputed . A. The expansion of 
water ceases at the moment of congelation. Ice con­
tracts by cold more than wood. 

(1 1) J. N. asks the most extensive place in 
the mannfactnre of cntlery-Sheffield , England, or 

Turner'S Falls, Muss. ? A. Sheffield. England. (12) G. A. D. writes : Will you please in· 
form me what kind of shoe blacking that is which 
some private valets nse for blacking their masters' 

slioes and where it can be bough t ?  It i. said to keep 
the leather soft and give a good polish, A. All 
blacking which gives Ii good polish on shoes is in its 
natnre non·benellcial to the leather, and many of the 
best polishes contain acids which are injurious. The 
leather, however, may be kept in fairly good condition 
by using the blacking sparingly and occasional!) �pong· 
Ing off, when a slight application of neatsfoot oil and 

tallow will help restore the life to the lenther. There 
ar� too many g'ood blackings in the market for us to 
particularize here, bnt more depend s upon:their use and 
the care taken of the leather than In the differences in 
their quality. 

(13) J. F. M. , of Ohio.-Tbe signing of 
the patents by the Acting Secretary is laWful, and snch 
patents are perfectly valid. This has been so held by 
decision of Ihe United States Court. Inquiries not answered In rea80nabl e time shonld 

be repeated ; correspondents w i ll bear In mind that 
some answers require not a little resel\rch, and. (14) E. L. I. aSkj : What substance loosens ��o:;.tve�;I���:f::"�:�f;�o%�Il, either by lett.er printer's ink so that newspaper pictures can be trans. 

Spectal InCormation r�que.ts on matters of ferred to other paper? A. The liqnid to be nsed is 
personal rather than generaf interest. and reqnests made by dissolving lji drachms common yellow soap for Prompt Answers by Letter. sbou ld be 
accompan ied wi th remittance of $1 1.0 $5, according in 1 pint hot water, add ing when n�arly cold 3M ft. oz. 
to the Sll bject . •  as we cannot be expected to perform spirit of turpentine. and shaking thoronghly together. 
snch service withont remnneration. This ftuid is applied liberally to the surface of the 

Scientific American Supplements referred 
to ma y  be had at the office. Price 10 cents each . printed matter with a soft brnsh or sponge (being 

Minerals sent for examination should be distinctly careful not to smear the ink. which soon becomes soft-
marked or labeled. ened), and ail ow it to soak for a few minutes : then 

well damp the plain paper on which the tran.ter is to 
(1) Header desires to know which of the fol- be made, place it upon the engraving, and subject the 

lowing contains the most nutriment-rlce,beans, peas,or I whole to moderate pressure for abont one m inute. On 
oats' A. Peas contain 911 per cent of nntrlment; rice, separating them a reversed transfer �\1 1 be fonnd 
88 per cent· belllUl 87 per cent· oatmeal 'l'iper cent. on the paper. This transfer will not be equal to the 
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original, as only a part of the printer's ink is re- I ink dry quickly, if there is a mixture, and what? A. 
moved. If the printing be very old, a longer soaking Printiug ink is composed essentially of lampblack aud 
and more pressure may be necessary. varnish. A quick drying varnish can be used in the 

water at BO° Fah. too warm. Put a leather seated suc­
tion or foot valve below the water on end of pipe at 
pond. Have the pipe pitch all tbe way upward toward 
tbe injector, so that tbe air will rise naturally when the 
pipe is filled ; place the injector as low as possible, even 
to digging a pit for it. Place a vertical pipe from the 
highe8t part of the main near the injector, projecting 
above the level of the injector, with a cap that can be 
made perfectly tight. Start the injector, and get all of 
the air out of the pipe if possible. If the injector con­
linues to work, all right. If not, there is probably air 
in the pipe or a leak, iu which case take off the cap of 
the stand pipe and fill with water, closing the valve at 
the injector. If there is a leak in the pi pe, it should 
show by the water falling in the stand pipe. You will 
know what to do in this case. 

(15) C. H. K.-Starr died in 1847 when preparatiou of �he ink. Borate of manganese aud lead 
. . '  salts, such as lItharge and lead acetate, cau be added to about 25 years old . He was Illterested III the first pat- the varnish to iucrease its dryiug qualities. But all ent mentioniug incandescent carbons. He employed, good inks require time to dry_ in 1845, carbons heated to a white beat by tbe pas�age . . 

of the ele0tric current, recommend ing platinum aR tbe (24) M. B. P. WrItes : I am troubled a great 
best metal for tbe purpose, and the best carbon that deal witb red ants. Can you inform me of auy receipt 
of gas retorts. He made an electric candelabrum with for destroying them? A. If powdered cloves are scat­
tweilty,six lights symbolizing the twenty-six States of tered around where the auts are, it will be fonnd very 
the Union, which Faraday is said to have greatly ad- effectual in driving them away. The better quality of 
mired. Persian insect powder is excellent. 

(16) A. B. asks : Which nation stands, sta- (25) W. S. P. -Hammered brass work is a 
tistically, as the first in the matter of inventions ? A. very old art revived. It consists of making the ' sur­
England stands llrst iu respect to the early develop- face of ornamental articles in brass or other metals ap­
ment and grant of patents for inventions. The United pear as if indented in concave facets. whicb is done 
States rank� first in the number of patented inventions. with polished hammers or sets driven with a hammer. 

(33) P. F. asks (1) a receipt for a good fire­
proof paint for boilers and smoke stack to porta hie en­
gines. A. For paint for boiler and smoke stack use 
coal tar and asbesto� or a good asbestos paiut. 2. A 
preparation for taking the grease off an ell/dne so it 
can be painted agai n ?  A. Use s trong solution of caustic 
soda to remove old paint and grease. 3. A preparation 
to clean brasses and steel work on an engine ? A. For 
cleaning brasses use pnlverized pumice stone and kero­
sene oil, aud polish with dry rotten stone on leather. 
For removing rusty spots on ttle finished iron work use 
fine emery paper or emery cloth.  

(17) H. B. V. asks the earliest date o f  the The thickness of brass to be nsed depends on size of  
the article and fineness of the work. round piston valve engine. A. The earliest rotary 

valves for steam engines were those of Marquis of 
Worcester, Savery, and Newcomen, about 150 years 
ago. 

(18) E. A. S. asks the best way to rem ove 
from cloth, paper, or ivory the stains from the purple 
aniline pencils now so ofteu used . and from the aniline 
ink, which has driven out of the market al m ost every 
other variety. I find that hypochlorous acid wili take 
out the greater part of the stain from an ivory paper 
cntter, but traces of the spot. still remain. A. We 
would recommend you to try hydrogen peroxid e. Its 
use for bleaching ivory is uuexcelled .  Follow it up 
by treatment with alcohol. A descriptiou of i ts apr-li­
cation to ivory is given in SCIENTIFIC AMERICAN SuP­
PLEMENT, No. 339. 

(19) F. A. W. asks : How can I make water 
dissolve the largest amoDut of bicarbonate of soda ? 
That is, can I dissolve more to a gallon of water, and 
have it stay in solntion, than by simply adding the soda 
to cold water? A. The bicarbonate of soda is soluble 
in 13 parts of cold water, and is decomposed by boiling 
water. Therefore it i �  most soluble at Just about 158° 
Fah. (70° C.), where 14'61 parts of the theoretical an­
hydrous salt becomes sol u ble in 100 parts of water, and 
1b 69 parts of the crystalline salt are soluble in the same 
amount of watero 

(20) J. C. H. writes : I saw in one of your 
nnmbers a recipe for a hektograph or copying pad con­
sisting of 100 parts good or common glue, 25 parts baric 
sulphate or kaolin, and 375 parts water. I took of the 
glue 4 ounces, kao l i n ' 1  ounce, and 15 o unces water. 
Wben first made it stuck to the paper and peeled up 
with it; after it got harder it did not take up enough 
ink to make a good copy. The ink used was a con­
centrated solutiou of Pat;s violet aniline, as called for 
by the recipe. A. The formula originally given you is 
the oua used by the French government, and is for sev­
eral reasons considered superi or to any other. The 
followin!: may prove more satisfactory, and we suggest 
its trial : Take good carpenter's glue 4 ounces, soften i t  
in very cold water by soaking an hour or two, remove 
when entirely soft, then heat four oun ces by weight of 
glycerine till vapor arises from it, then add the glne to 
the hot glycerine, and stir till dissolved ; then keep the 
vessel in a water bath for several hours till the excess 
of water is evaporated . 

(21) L. M. J. wri tes : In the process of past ­
Ing the photograph on the glass, in doing electograph, 
artograph. and photo painting, i8 there anything com­
bined with the starch paste to prevent blisters and 
peeliug off the glass when dry ? A. We presume you 
use the starch too thick; thin it oy adding more hot 
water. It is also essential that the glass should be 
thorough Iy cleaned. The paste consists of nothing 
but star(.h. 

(22) L. R. G. writes : Will you be good 
enough to give sufticient directions for the preparation 
and subsequent treatment of the photographic copying 
papers giving the following results : White lines on 
blue ground. blue lines on white ground, and black 
lines on white ground, on first impression? A. The 
blue process, giving white liues on blue paper, is de­
scribed ou page 52 of the SCIENTIFIC AMERICAN for 
July 28. 1883. The reversed blue process is as tollows : 
Well sized paper is painted over with a brush with the 
following solution, freehly prepared : 30 volumes of 
gum arabic solution (1 to 5), 8 volumes solutiou of 
citrate of irou and ammonia (1 to 2 ' ,  and 5 volume8 of 
irou perchloride (1 to 2). The mixture appears limpid 
at first, bot soon grows thicker. Tbe paper is dried in 
the dark, then exposed for a few minutell under a nega­
tive.or drawing. and developed with a solution of 1 part 
potassium ferrocyanlde in 5 parts of water applied 
with a brosh. It is fixed with dilute hydrochloric Rcid 
1 to 10, wasbed thoroughly, and dried. For black lineR 
on white ground the paper is immersed in the follow­
ing solution: 25 ounces gum, 3 ounces sodium chloride, 
10 ounces iron perchloride, 45° B., 5 ounces iron sul­
phate, 4 ounces tartaric acid, and 47 ounces water. The 
developing hath is a solution of potaSSium ferricyanide 
or potassium ferrocyanide, neutral, alkaline, or acid. 
After being exposed, the positive is dipped iu this bath, 
and the parts which did not receive the l ight take a 
dark green color ; the other parts do not change. It 
is theu washed with water in order to remove the ex­
cess of the cyamde, and dipped Into a bath containing 
acetic,  hydrochloric, or snlphuric acid, when all the 
substances which could affect the whiteness of the 
paper are removed. The lines have now an indigo 
black color. Wash iu water and dry. 

(23) J. B. asks for a preparation for n ickel 
plating wi thout a battery. A. The process is described 
In answer to query No. 28 in SCIENTIFIO AMERICAN for 
May 24, 1884. 2. Also a receipt for making scarlet ink ? 
A. Half a drachm of powdered lake and 18 grains of 
powdered gum arabic dissolved in 3 ounces ammonia 
water makes one of the finest red or carmine inks. 3. 
A receipt for making ink for stylographic pens ? A .  
20 grains o f  brown ohellac are di8solved i n  a warm so­
lution of 30 grains of borax in 300 to 400 grains of water 
and filtered hot; to the filtrate is arlded a solution con­
taining 7 '5 to 10 grains of water. Soluble nigrosine, 0'3 
graiu tannin, 0'1 grain picric, 15 grains ammonia 
water, and 7 grains water. 4. How to make printing 

(26) M. H. w rites :  1. I have a field glass 
about � feet long, and have tried to look at the sun 
with it by putting a piece of smoked glass outside over 
the larre glass, but could not see the sun at all. How 
shall I proceed? A. Place a piece of paper or white 
card 6 to 8 inches from the eye end of the telescope, and 
properly focusing the image of the sun upon i t, you will 
have the most acceptable view of the suu. If you pass 
the object end through a dark curtain in an open win­
dow that commands a view of tbe sun, and darken the 
room. you may make a very sat.isfactory view to a 
number of perwns at the same time, without in any 
way injuriug the eyes. You may make a wire frame 
that will hold the paper screen attached to the tele­
scope, so that, in moving the telescope to follow the 
sun, the screen will move with it. \l. Is there any other 
kind of faucets that can be used for cider besides the 
wooden ones ? A. There is nothing better than maple 
faucets for cider. 

(27) W. A asks a formula for a l iquid shoe 
polish that will  not  injure a nd crack the leather, but is 
a leather preservative ; people complaiu of tbe polishes 
as sold as spoiling and cracking the leather. A. Put a 

(34) H. B. B.--Carp culture has met wi th 
such success, and assumed such importauce that the 
American AR80ciation, Philadelphia, proposes publish­
ing a monthly in its interest. We consider the fish, 
however, coarse and tasteless and not worthy of culture 
in waters that can be used for a better class of fish. 

(35) L. K.-We do not know the composi­
tion of the special oils you mention. Paint your shade 
for green with a mixture of chrome yellow and indigo 
blue in oil. We have had one in nse several years so 
J;lJlinted. 

(36) R S. D. asks : 1. Does the m icro -
phone, Fig. 4, SUPPLEMENT, No. 163, require an induc­
tiou coil same as the Blake transmitter? A. It may be 
used eitber with or without au induction coil. 2. Please 

half poun d gum shellac, broken up in small pieces, into give direction R, that IS, s i ze and amount of wireneces­
a quart bottle or jug, cover it with alcohol, cork it sary to make such an induction coil. Will the ordinary 
t ight, and put it on a shelf in a warm place ; shake it annealed Bessemer steel wire answer to make the core 
well several times a day, then add a piece of camphor of? I mean such as is used as binding wire. A. Make 
as large as a hen's egg, shake it well, and in a few hours the spool about three inches long, to contain a core of . 
.hake it agaiu and add 1 ounce lampblack. If the fine, very soft iron wire8, the core being about five­
alcohol is good, it wi l l  all be dissolved in two days ; then sixteenths of an inch in diameter; wind upon the spool 
shake and use. If the materials are all good. it will three layers of No. 18 wire ; cover this with one thick­
dry in about five minutes, giving a gloss equal to pat- ness of ordinary writing paper, aud wind upon this 

'ent leatber, and will be removed only by wearing it about ten layers of No. 36 copper wire. Bessemer "teel 
off. This will make perhaps one of the least harmful will not answer well for the core of an induction coi l .  
o f  liquid shoe polishes, which are i n  general n o  way 3.  I s  the call i n  the telephones in u s e  through the 
leather preservatives, except as they afford a coatiug country electric or maguetic? If electric, is the 8ame 
preventing wear. 2. What composes the liquid glue induction coil used. as the transmitter uses? A. The 
that is advertised to mend or cemeut wood, glass, china, calls generally used are magneto-electric machines; in­
and leather. etc ? A. Take a wide mouth bottle and ductiou coils are seldom or never used for calling pur­
dissolve in it 8 ounces best glue in half a pint water b,Y poses. 
setting it in a vessel of water aud heating un til dis- {37) A. D. S. asks : Is there any known 
solved. Then add slowly 2� ounces nitric acid 36° thing that will be a conductor of electricity only w,Qen Banme, sti rring all the while. Effervescence takes place light strikes it? A. We think selenium will;rneet our uuder generatiou of nitrous gas. When all the acid wants. has been added, the liquid i8 allowed to cool. Keep it 
well  corked,and it will be ready for use at any moment. (38) H. L. C. writes : In SCIENTIFIC AMERI-
3. What is the best exterminator for moths, especially CAN, No. 5, vol. xlviii .. are directions for an electrical 
carpet motb s ?  I have tried black pepper, camphor, machine. 1. Should the plates be Tarnished on both 
etc . ,  but it does not kill. Can yO]! give me a good re- side. ? A. Tbey may be varnished on both sides. 2. 
cipe of one that will kill them? A. The genuine Per- Should the scales be cemented before or after the var­
sian powder Is considered the best preventive for nish is appJiQd, and what cement is  the beRt ? A. After­
moths, but once they have taken possession, their re- ward. The varnish itself will form a very good ce­
moval is best effected by beating, etc. ment. 3. Will white shellac do to varnish with, and 

how many coats ? A. Ooe coat of white shellac var-(28) A. V. R-A very satisfactory method nish will answer. of producing an insoluble glue is effected by adding a 
little potassium bichromate to the glUe when it is dis- (39) G. A. H. writes : 1. I am making an 
solved for use. and theu to expose th.e glued part to electric induction machine, of tbe Von Holtz type. and 
tbe light. The proportion of bichromate will vary with I would like to know if these are good dimensions for 
circumstances ; but for most purposes about one-fiftieth same, and what size spark can we expect of same. if 
of the amount of glue will suftice. By this means even carefully made? The plates are of thinnest French plate 
hot water has no effect upon the glue. glass. 14 and 16 inches in diameter. The tinfoil disks 

are two inches in diameter. I am using lead but-(29) J. W. A. writes : Please state the cause ton on �ame, fllstened with shellac varnish; will 
of small warts appearing through the hair on the scalp, tbat do ? For Leyden jars, I am using two battery jars 
also cure for same. A. The warts are probably due to ax7 incbes. Are these too large ? What should be the some irritatiou of the scalp produced by causes we distance of revolving plate from stationary plateP Is cannot determine. Dichloracetic acid or anhydrous three-sixteen ths inch a good distance for this size plate ? chromic acid will remove these; in using the first meu- A. Lead buttons will not answer as well as buttons of tioned compound. it is best to grease the portion of the brass, because the lead will wear rapidly, and the part i­scalp adjacent to the wart, thereby preventing any per- c1es of it may become scattered over the glass plates. nicious effect on the skin. The proportions of your plates are about correct. If 

(30) H. E. K. wisIJes a good recipe for re- your mac'line is properly made, you may expect to get 
moving pimples, freckles, aud small running soreR, a spark trom six to seven inches long. Your jars are 
and also a greasy look from the skin ;' something that too large ; jars two inches in diameter would be large 
will not harm the skin, but will make it soft and white. enough. The distance hetween t b e  stationary aud 
A. Pimples and running sores may be caused by so movable plate may vary from three-sixteenths to three­
many different things and are of such variety that it eighlhs of an iuch. 2. I am also making a Whinhurst 
would be best to c onsult a phY8ician in regard to them. induction machine, with a pair of 12 inch plates. What 
Freckle. can be removed by washing with borax, and is the proper 8ize of  the tiufoil pieces for 12 inch 
the greasy look of the skiu will disappear on wasbing plate ? By making the pieces larger, and less numer­
with soap. ous, would that increase size of spark, or would narrow 

(31) J. H M. asks : What composi tion is and more pieces of tinfoil increase sp�rk ? Also �i:1 I 
. . • . . . i get a larger spark by USIDg LeYf{en Jars ? A. DIVIde used for tlllI:.mg knives, and how IS It put .ou to make It your plates into 24 equal spaces, and make your tinfoil look smoot h ,  also h ow to p repare the knIves prevIOus pieces to fill the alternate spaces leaving an inch and a to tinning? A. Pnre block tin is nsed for tinning half at each end of e�ch Piece.

' 
We do not think it knives and iron spoons. The articles are thoroughly would be advanta"eous to make the pieces larger. Ley­cleaned from oil or grease in a hot alkali bath ; t�en if den jars will iucr:ase the size of the spark. free from scale dip in a solution of muriate of ZlllC to 

which has been added a small piece of sal ammoniac, (40) C. C. C. writes : I have made a Daniell 's 
dry quickly over a hot plate of iron, or furnace, and battery, using a bladder instead of a porous cell,  and 
immerse in a bath of melted tin for a few seconds. tinned copper,as I could get no other kind; but the bat­
Have the surface of the melted tin kept clean by skim· tery is exceedingly weak. Please tell me wherein the 
ming and sprinkling with a little powdered resin. trouble lies. Where can I can get a porous cell for a 

(32) J. G. O. writes : I et the water for an Daniel l '.  battery ? A. 'rhe tinn �d copper will answer 
g . as well ae any for battery, prOVIded you put the cop­engin� from a poud a�out 12 feet below the hOller. per side in. We think your battery would work bet­and distant 290 feet, With four elbows. I put an in- ter with a porons rell ' but a single cell of Daniell's spirator lip connected to the feed, and the discharge battery is not very stro�g in any ca se. You can pro­pipes are 17,i inch diameter each, steam pip� % inch, cure porous cells tor Daniell's battery from any of our but it would not work more t�an 2 or � �mutes at dealers in electrical supplies. first. Three engineers gave different OPlmon. as to . •  

the failure. Wbat shall I do about it?  A. There is (41 ) J. M. W rItes : In filhng a barometer 
great difficulty in making an injector work reliably on tube without heat, or wltbout vacuum produced on cis­
as long a suctiou pipe as you describe. We do not I tern, I held the tube perpendicular (open end up), put 
think that your counection pipes are at fault, nor tbe on my cistern, and filled the cistero full ; the eod of the 

tube was even with the surface of the mercury. Then ] 
put pu my leather and cover and tnroed the tube to its 
proper position, but the tube still remained full to the 
extreme upper end. How can I lower the mercury iu 
the tube to correspond to the inches on the dial of 
the barometer? A. You 9ln produce a barome­
ter in t.he manuer described Dr you , but it will not be 
absolutely perfect, for the�s always a film of air ad­
hering to the inner surface lass tubes whicb must 
be expelled by boiling the m '� y. Your best way to 
graduate your dial would be �o are your barometer 
with a standard iustrnment:' �. much mercury is 
required in the �istern to nia��. t� Jlarometer work 
well?  A. The CIstern of the bB .. om� must contain 
sufficient mercury to snpply the tll'f)e.w�-';.he mercury 
is at its greatest height, and cover i&:���nd of the 
tnbe Bufficiently to prevent the en_c'Aalr. 3. 
What is the reason all barometer tubes;Jl.fe·�nches 
long? A. Because that is about the length of a e"�mn 

'of mercury sustained by ordinary air pressure. 4:�y 
will uot any length do, say from 24 inches np io1!� 
inches? A. See answer to No. 3. 5. How many de­
grees Fah. represent the boiling point of water P A. 
212° under ordinary circum8tances. 6. How many the 
boiling point of mercury? A .  644°. 7. Where can I 
gel barometer tubes, and what is the cost of them ? A. 
Address any dealer in glass tubes or chemical appara­
tus in this city. 8. Tell me simple formula used to find 
the cubic feet in a round spar 24 inc·.hes diameter 
in the big end and 18 iuches in the small end, 90 feet 
long. A. Fiud the square root of the product of the 
areas of the tlVO ends;  to this add the two areas, aud 
multiply this s um by one-third the length. 9. Tell me 
the' philosophy of the working of an in.pirator. A. 
Con8u1t article on Giffard injector in SUPPLEMENT, No. 
212 ; see also articles on injectors in SUPPLEMENT, Nos. 
42, 153, 112, 57, and 356. 

(42) H. F. C. asks whether chickens 
hatched in incubators differ in any way whatever from 
th08e hatched by the natural process. A. There is no 
iifference between chickens hatched in incubators and 
those hatched in the uatural way. 

(43) C. M. L. asks how the smal lest possi­
ble electrical battery can be made, or where purchased, 
as there is said to be a battery used in surgical opera­
tions, which can be fastened to the lapel of the opera­
tor's coat. A. By using plates of carbon and zinc, and 
employing bichromate solution as the exciting finid, 
you can make a very small battery which will deliver a 
large current for a short time. 

(44) B. F. P. asks :  If a stamp on a steel 
tool has been obliterated by hammering, can it be re­
n e wed 80 as to render it legible ? A. If the stamp has 
not been absolutely as well as apparently obliterated, 
it may be made plain enough tor identification by 
grinding the place and heating over an open fire sufti­
cient to color the steel. The stamped portions of the 
steel wHI show a different shade from the other por­
tions. 

(45) R. asks :  Can I learn or be able to 
analyze or assay, for my own p l easnre, ores and mil l­
era ls ,  through the instruction of some work on the sub­
ject ! Theoretically, I have a fair  knowledge of the 
science, but have only a limited idea of the working 
example and apparatus. A. It is possible for one to 
acquire such a knowledge as you desire. Of course, a 
few lessons from one familiar with the subject are very 
desirable,but a satisfactory knowledge can be acquired 
from books. In blowpiping, besides the work you men.­
tion, Professor H. B. Cornwall's Manual of Blowpipe 
Analysis ($2.50) and Plattner's Mauual of Quali tative 
and Quantitive Analysis of the Blowpipe ($5.110), and 
Elderhurst's Blowpipe Analysi s  and Determinative 
Mineralogy ($2.50) are excellent guides. For assaying, 
Rickett's Notes on Assaying is probably the best book 
to get. 

(46) F. S. asks an easy test for glucose in 
honey-a qualilalive test rather than a quantitative. A. 
The readiest means of detection is as follows : A 801u­
tion of 20 part .. of honey in 60 parts of water. when 
mixed wltb alcohol, gives a heavy white precipi­
tate of dextriue if glucose has been add�d, while na­
tural hoD.!lY" only becomes milky nnder the Same cir­
cumstauces. Glucose gives a red precipitate with Feh­
ling's solution. 'I'he United States Dispeusatory will 
give you the information necessary for the proper mau­
ipulation of this test. It cau alao bi< applied quantita­
tively as well. 

(47) F. B. B. wri tes : With a sol ution of 
perchlollde of iron and gallic aCid, I get a purple ink. 
How can I wash the writing in to make it jet black? 
A .  There is nothing that yon can use tha� will improve 
the color of the ink when once it has been written with. 
We think, however, that as the writing ages it will 
darken. 

(48) S. T. G. asks a recipe for mending 
lamp tops. A. Use a cement prepared by boiling 3 parts 
of resin and 1 of caustic "ada in 5 of water. This com­
position forms a soap, which when mixed with half its 
weight of pla,ter of Paris sets firmly in about three­
quarters of an hour. It is said to be of great adhesive 
power, not permeable by kerosene, a low conductor of 
heat, and but superficially attacked by hot water. 

(49) W. G. F. asks how calcium sulphide is 
used to remove su rplus hair from the face without in­
juring the complexion. A. Apply a light coating of 
the calcium sulphide made into a paste with warm 
water and starch. Sometimes soap lye is used instead 
of water. The paste is spread on paper and applied 
like a plaster. 

(50) H. E. W. asks : 1. If ground connec­
tions for telephones are attached to lead water pipes, 
will any galvanic action take place, to injure the solder 
on brass connections, etc . ?  A. We think not. 2 
What can be used to remove tbe grease. etc., from 
waste pipes from sinks and wash basins, that will not 
injure lead pipes? A. Use a strong solution of caustic 
potash. 

(51) F. S. B. asks : What will clean zinc 
aod make it look bright? A. Whitlog or refined chalk 
in water; finIsh dry. 
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I N D E X  O F  I N V E N T I O N S  Elevator .afety attachment. Berchtold &; Lader 306.126 

End gate. wagon . C. P. Krenson . . . . . . . . . . . . . . . . . . .  006.261 
Engine. See Gas engine. Hot air engine. Loco-

Por which Le&&er. Patent of 'he United motive steam engine. 
Eyeglasses. F. A. Schorr. . . . .  . . . . . .  . . . . . . . . . . . ,  . . .  306.287 

Fabrics. mucblne for cleaning. J.  H. Lehman . . . . .  '006.269 
State. were Granted 

Fats and fatty oils, purifying and. bleaching. J. 
Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .  006 .8U October 7, 1 884, 

Faucet. compound. F. W. Moseley . . ...... 006.168 to 306.171 
AN D  E £ (JH BEARING THAT D£'.I'£. Feed water heater. F . Snedeker ot al . . . . . . . . . . . . . . .  306.858 

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

Acoumulatlng hattery, N. Basset . . . . . . . . . . . . . . . . . .  306,051 
Air brake attachment for railway carri�es. M. R. 

Dickson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  300,140 
Alarm. SeA Electric alarm. 
Alloy for coating metals, C. E. Manby . . . . . . . . . . . . 806.338 
Alloys containing iron and zinc, manufacture of. 

G. A. Dick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  006 ,227 
A lloys, manufacture ·of. G. A. Dick . . . . . . . . . . . . . . .  006 .228 
Alloys, manufacture of metallic. G. A. Dick . . . . .  006,:129 
A rtist's canvas stretcher. Thayer &; Chandler . . . . .  806.1 17  
Automatic sprinkler, F. H. Prentiss . . . . . . . . . . . . . . .  306 ,852 

Axle, carriage, E. Blount . . . . . . . . . . . . . . . . . . . . . . . . . . . .  306,214 
Axle lubricator, H. Kel l er . . . . . . . . . . . . . . . . . . . . . . . . . . . 006,259 
Axle skein, E. N. Hatcter . . . . . . . . . . . . . . . . . . . . . . . .  806,250 
Bug holder, V. H. young . . . . . . . . . . . . . . . . . . . . . . . . .  806.310 

Barrel, odorless tight. L .  J. Waters . . . . . . . . . . . . . . .  806 .869 
Barrel trussln..: machine, T. Murphy . . . . . . . . . . . . . .  306,n8 
Battery. See Accumulatinll battery. 
Battery In normally closed circuits. dimlnlshin/l 

the consumption of. C. Cummings. . . . . . . . . . . . .  806,225 
Bearing, Meagher & Tower . . . . . . . . . . . . . . . . . . . . . . . 306,066 

Bedstead fastening. J. A. Stewart . . . . . . . . . . . . . . . . .  306 .862 
Beehive, M. Van Ensley . . . . . . . . . . . . . . . . . . . . . . . . . . . .  B06.12'l 

Beehive. J. W. Smltb . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  806,357 
llelt tightener, S. Ksyzkl . . . . . . . . . . . . . . . . . . . . . . . . . . . 306.26� 

Belting, machinery. R. F. M. Chase . . . . . . . . . . . . . . . 306,181 
Bench clamp, J. Ilirch . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . .  306,052 
Bencb stoP. J. Adams . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  006 ,203 
Bicycle lantern holder, C. C. Richardson . . . . . . . . .  806,284 

Bicycle steeri� bar. A. G. Powell . . . . . . . . . . . . . . . . . .  806.280 

Bicycle support. E. Redmond . . . . . . . . . . . . . . . . . . . . . . . . 806,177 
Blackboard and easel, G. Elsey . . . . . . . . . . . . . . . ... . . .  306,069 
Bl ock. See Paving block. 
Boat. See Ferry boat. 
!lolt threading machine. Bruderer &; Bnrdict . . . . . .  306,817 
Book support and arm rest, C.' L.:Crear . . . . . . . . . . . .  306,2'.l4 

Boots and shoes, making, D. Sherwood . . . ... . . . . . . .  306,182 

Bottle stopper, R. M. Williamson . . . . . . . . . . . . . . . . . . 806,802 
:Bvttle stopper, A. H. IV lrz . . . . . . . . . . . . . . . . . . . . . . . . .  '806,807 
Bow. W. H. Fox. . . . . . . . . . . . . . . . . .  . . . . .  . . . . . . . . . . .  306,234 
Box. See Change box. Paper box. Stuftlng hox. 
Brake. See Car brake. 
Drlck. J. Darrigan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  006,187 
Brlok kiln, S. W. Uunderhill . . . . . . . . . . . . . . . . . . . . . . . .  806,195 
Broiler. reversible wire. R. F. Cro.se . . . . . . . . . . . . . .  806 (l68 
Broom corn stripper, R. R. Truesdell . . . . . . . . . . . . .  , 306,193 
lluckle, E. A. Daniel . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  306,064 
Buckle,  W. T. Schenck . . . . . . . . . . . . . . . . . . . . . . . . . . . .  306 .1 1 1  
Bnggy shifting rail, H. B. Crandall . . . . . . . . . . . . . . . . . 806,061 
Burner. See Vapor burner. 
Button, G. W. Prentice . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  806,101 
Bntton and fastener, G. W. Prentice . . . . . . . . . . . . . . .  806,108 
Button, cull, J. B. Wllllams . . . . . . . . . . . . . . . . . . . . . . . . . .  806,199 
Button fast.ener, F. A. �mlth , Jr . . . . . . . . . . . . . . . . . . . .  806.116 
Button fasteners, metallic stock for. G. W. Pren-

tice . .  _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 006,102 

Cake machine. H. S. Dosh . . . . . . . . . . . . . . . . . . . . . . . . .  306,141 
Calipers, C .  W. \\' essman . . . . . . . . . . . . . . . . . . . . . . . . . . .  806.123 
Can for ashes, garbage, etc ..  T. W. McKeever. . .  806,099 
Capsu l e  macbine. J. Krehbiel . . . . . . . . . . . . . . . . . . . . .  306,163 
Car brake, S. S. Erret . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  306, 142 

Car coupling. J. Darling . . . . . . . . . . . . . . . . . . . . . .. . . . .  006.065 
Car coupling, R. H. Dowl ing . . . . . . . . . . . . . . .  . . . . . . .  306,828 
Car coupling. A. Story . . . . . . . . . . . . . . . . . . . . . . .. . .  306,863 
Car platforms, safety I(ate for, E. L. Tevis . . . . . . . .  006,364 
()ar replacer, J. W. Yothers . . . . . . . . . . . . . . . . . . . . .. . . . .  306,373 
Car seat, A. P. J ohnson . . . . . . . . . .  . .  . . . . . . . . . . . . . . . .  306.158 
Car starter, W. C. Trussell . . . . . . . . . . . . . . . . . . . 806.120, 306. 121 
Car wheel, J .  Ferll'uson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  306,070 
Car whee :s .  device for constructiD� metal, \V . H. 

Paige . .  . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  006.17f 
Case. Sec Copy case. Hat and accouterment 

case. 
CaSh and parcel transmitter, W. S. Reed . . . . . . . . . .  006,853 
Caster, A. Rein . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . .  306,�82 
Centrifugal reel, L. B.  Flechter . . . . . . . . . . . . . . . . . . . .  306,329 

Change box, street car driver's, J.  G. I I  olden . . . . .  806.252 
()heese hoop. Loomis &; Hauenstein . . . . . . . . . . . . . . . .  306,087 

Churn, J. W. C:ark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  006,2'lO 
Circuit chan�er, multiple, E. T. Gilliland . . . . . . . . . .  306,2U 
namp. See Bench clamp. 
Clasp. See Garment clasp. 
Clay mill, J .  L. Durrough . . . . . . . . . . . . . . . . . . . . . . . . . . . 306.068 
Cleaner. See Grain cl eaner. 
C l oth es drier, J. A. Carpenter . . . . . . . . . . . . . . . . . . . . . 306 ,319 
C l utch. friction, J. C. Blovney . . . . . . .  :. . .  . .  . . . 800,127 
Coeoanut., removlnl( the sheUs from, H. A. Gray 806,148 
Cock, gas, A. E. Morgan . . . . . . . . . . . . . . . . . . . . . . . . . . . .  806,344 
Compasses. beam . E. Patch . . . . . . . . . . . . . . . . . . . . . . . . .  806,278 
Copy case. M. A. Sherman . . . . . . . . . . . . . . . . . . . . . . . . . .  006,290 
Cornice. adj usta ble curtnln, H. Grundler . . . . . . . . . .  306,244 

Cotton compressor, C. C. Campbell . . . . . . . . . . . . . . . .  006.180 
Cotton gin , �'. I I .  Richards . . . . . . . . . . . . . . . 006.104 to 8O'.i.l08 

Coupling. See Car coupling. 'l'hlll coupling. 
Cover. to vessels. tool for applying fastenings to 

secure, W. Damere\. . . . . . . . . . . . . . . . . . . . . . . . . . . .  806,226 
Cream of tartar, apparatus for the manfacture of, 

A. Go l d man. . . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . .  006,U2 
Cross tic and fastening of the ralls thereto. B. 

W. De Courcy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  306.139 
Cultivator, D. Crane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3Q6 133 

Cultivator and boe. comhined. A. G. Christman . .  806.219 
Cultlvator tooth. H. Keller . . . . . . . . . . . . . . . . . . . . . . . .  306,159 
Cultivators, carriage for straddle row. H. H. 

Canaday . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  306,217 
Cutter. See Sorghum and corn cutter. 
Damper, .t.oveplpe, C. L. Wilkins . . . . . . . . . . . . . . . . . . .  306.801 
Dentist's llie ho l d er, J. Z. Walling . . . . . . . . . . . . . . . . .  806.298 

Derrick, portable, D. Crane . . . . . . . . . . . . . . . . . . . . . . . .  806,13' 

Display frame, jOinted, S. B. Higley . . . . . . . .  . . . .. . .  806,3:15 
I J omes, running gear for revolving, Warner & 

Swasey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 806,197 
Door check. pneumatic. S. Porter . . . . . . . . 306.349 to B03,851 
Doo" hanger, .E. N. Hutchin s . . . . . . . . . . . . .  . . . . . . . .  006,079 
Draught equalizer. O. C. Beck . . . . . . . . . . . . . . . . . . . . . . 006,�1l 

D" ed�e, hydraullc, J. H. Anderson. . . . . 006,206 
Drier. See C l othes drier. 
D,·IiI. �ee Grain drill. 

Feed water heater and purltler. M. W. Hazelton . .  306 .155 
Feed water regulator, J. A. Creelman . . . . . . . . . . . . . 306,062 
Ferry boat. Puckett &; Pyles . . . . . . . . . . . . . . . . . . . . . . . .  006,175 
Fibers from IIber bearing plants. machine for ob-

taining, G. Sanford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  006,IBO 
�'ifth wheel. H. B. Yaryan . . . . . . . . . . . . . . . . . . . . . . . . .  306 ,871 
File holder. E. W. Woodrull . . . . . . . . . . . . . . . . . . . . . . 006,308 
Firearm Sight, W. Plettner . . . . . . . . . . . . . . . . . . . . . . . . . . 006.099 

Fire escape, W. A. Fries . . . . . . . . . . . . .. . . . . . . . . . .  306,285 
J;'ire escape. J. Haege . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 306.H9 
Fire escape. K. Hubner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  806,078 

Fire extin�uisher. automatic. J. R. Brown . . . . . . . .  006.316 

Fire extinguishers, alarm apparatus for auto-
matic. C, C. Worthington . . . . . . . . . . . . . . . . . 806.201. 006,2O� 

Fire extinguishers, hand grenade fOf, n. D. 
Harden . .  . . . . . . . . . . .. ... ......... . . .. . .. . .. .... 006.154 

Fishing reel, J. Kopt . . . . . . .  " . . . . . . . . . . . . . .  . . . . .  . . .  006,162 
Flier for speeders. H. S. Josselyn . . . . . . . . . . . . . . . . .  306.337 
}<'I our bolt. I. Shaneman . . . . . . . . . . . . . . . . . . . . . . .  _ . . . .  306,269 
Fork. See Il ay fork. 
Frame. See Display frame. Reddl e  frame. 
Fruit press. M. J" Mathews. . . . .  . . .  . . .  . .  . . . . . . . . . . . .  306,166 
Fur olipping mllclline. Simonson &; Schott . . . . . . . , 006.185 
Furnace. See RegeneratiDJ{ furnace. 
Furnace for heating blanks for car wheels. J. Fer-

guson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ . . . .  306.071 
Garden Implement. Churchl!l &; Benson . . . . . . .. . . . .  006.058 
Garment clasp. R. G. Colllns . . . . . . . . . . . . . . . . . . . . . . . .  306,059 
Gas and air. apparatus for mixing, J. P. Wil son . . .  306,005 

Ga. apparatus, hydraulic main for, A. E. Board-
tnan . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  . .. 806.053 

Gas burner, electric iJmltlng. A. L. Bogart . . . . . . . . 306,128 
Gas engine, G. M. Hopkins . . . . . . . . . . . . . . . . . . . . . . .  006,254 

Gas engine "as reg u l ating valve. C. G. Beechey . . .  306,314 

Gas en"lnes, electrical igniting device for, S. 
Marcus . . .  . .  . . .  . .  . .  . . . .  . . .  . . .  .. . . .  . .  . .  . . . . . .  . • .  . . . 006.339 

Gas machine, Gardner & Grewar . . . . . . . . . . . . . . . . . . . . 806,331 

Gate. See End gate. Railway Ilate. Sliding 
gate. Water gate. 

Generator. See Hot air generator. 
Glove fasten i ng. W. J. Walden . . . . . . . . . . . . . . . .. . . . . 306.196 

Goyernor, steam engine, J. Mead . . • . . . • . . . . . . . . . . 306.167 
Grain and hay l oader, J. C. Harker . . . . . . . . . . . . . . . . .  306,150 
Grain binder. C. P .  Sh ufelt . . . . . . . . . . . . . . . . . . . . . . . . . .  306.184 
Grain cleaner and separator, J. H. Knickerbocker 006.160 
Grain drill, S. B. Hart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  306,158 
Grapple, J. S. Durning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  306,067 
Grate. tire . E. Card . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  306,218 
Gridiron, N. J. Langley . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .  306,164 
Gun for bomb lances, E. Pierce . . . . . . . . . . . . . . . . . . . . .  306,09l 
Gun, ma�azine, -W. R. Finch . . .  . . . . . . . . . . . . . . . . . . . . .  306,144 
Hammock and swinging chair. convertible. E. S. 

Amrock. . .  . . . .  . . . . . . . . . . . . .  . . . . . .  . .  . . . . .. . .  306 ,046 
Hand rails. apparatus for striking moulds tor. F. 

R. Bodley. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  306,215 
Hanger. See Door banger. Shade hanger. 
Harvester, J .  C. Harker . . . . . . . . . . . . . . . . . . . . . . . . . . . .  B06.151 
Harve.ter biDder knotter. J. I. Eavenson . . . . .. . .. . 003,282 
Harvester lifting d evice, IV . F. Cochrane . . . . . . . . . .  006.8'll 
Hat and accouterment case, J.  H. Forshay . . . . . . . .  006.078 
Hat bodies. apparatus for felting, Seal & Handra-

han . . .  . . . . . . .  . . . .  . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  306,181 
Hats. process of and applll'lLtus fo� manufactur· 

ing felt. E. Tweedy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  306.194 

Hay fork, J. Ney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  306,095 

Hay press, H. L. Whitehead . . . . . . . . . . . . . . . . . . . . . . . . .  806,SOO 
Heater. Se� Feed water heater. Steam heater. 
ll eddhHrame, J. L. Lalrdieson . . . . . . . . . . . . . . . . . . . .  306,264 
Holdhack, vehicle. H. H. Baker . . . . . . . . . . . . . . . . . . .  006.049 
Holder. See B� holder. Dentist's IIle holder. 

File holder. Spool hol der. 
Hook. See Snap hook. Wardrobe hook. 
Hoop. See Cheese hoop. 
Horsesb oes, machine for making, Rigby &; 

Gor.uch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  306.285 
Hose, fire and steam. W . A. Fries . . . . . . • . . . . • . . . . . . .  S06,286 
Hot air engine, S.  Wilcox (r) . . . . . . . . . . . . . . . . . . . . . . . . 10,529 
Hot air "enerator for IIreplaces. J .  H. Roberts . . . .  806,178 
Hub, vehicle, K. H. Elliott . . . . . . . . . . . . . . . . . . . . . . . . . W6,827 
Hydrant valve. S. W. Lewis . . . . . . . . . . . . . . . . . . . . . . . . .  306,066 
Hydrocarbon vapor generator, A. I. Ambler . . . . . •  306.811 
Index. M. B. Smyth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  006,291 
In dexing books. A. A . Butler . . . . . . . . . . . . . . . . . . . . . .  306,318 
Indicator. See W ater column indicator. 
Insulators. press for moulding "lass, L. B. Gray . .  806.146 
In.ulators, press for moulding glass, Gray & 

Ham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 306.147 
Iron breaker, pi", J. A. Barnes . . . . . . . . . . . . . . . . . . . . .  306.lt4 
Iron, machine for blooming. J. J. John ston . . . . . .  306,157 
J sck. �ee Lifting jack. 
Joint. See Railway rail jOint. Saw jOint. 
Journal bearing, W. A. Hardy. . .  . ................ 006.U9 
Kiln. See Brl�k ki ln.  
Lump. electric arc, Thomson & Rice . . . . . . . 006,118, 306,119 
Lantern, F. Meyrose . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  006,343 
Lathe tools. cutting blade for, M. C. Johnson . . . . . 806,257 
Leather, etc.,  treatment of, T. Gare . . . . . . . . . . . . . . . .  306,833 
Leggin, waterproof. T. Hawley . . . . . . . . . . . . . . .. . . .  006,077 
Lever press, A. Schelfel . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  306,112 
Lifting jack. H. G. Lan e .  . . . . . . . . . . .  . .  . . . . . . . . . . . . . .  306,265 
Lifting jack. T. Maxon .. . . . . . . . . . . . . . . . . . . . . 006,340, 806.341 
LOCk. See Electrical lock. 
Locomotive, J. Dougla . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  306,281 
Locomotive steam enl(ine, G. B. Croshy . . . . . . . . . .  306,186 
Loom harness. J. Siaddln . . . . . . . . . . . . . . . . . . . . . . . . . . .  306,115 
Loom harness. machine for making, J. Siaddin . . .  306,114 

Loom. narrow ware, Ti l lou &; C:app . . . . . . . . . . . . . .  806,190 
Loom picking mechanism, Knowl ton &; Meyer . . .  006,260 

Loom temple. J. E. Windle . . . . . . . . . . . . . . . . . . . . . . . . . .  006,200 
Loop for han�in� garments, \V. E. Harris . . . . . . .  �.248 
Lubricator. See Axle luuricator. 
Metal, method of and device for cutting barhs on 

strips of, I I . L. Arnold . . . . . . . . . . . . . . . . . . . . . . . . .  006,SI8 
Metals from their ores, apparatus for separating. 

A. R. Bliss . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  006,218 
Mill. See C1av mill. 
N ut lock, J. T. La Du . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SO€,085 

Ore pnlverlzer, D. V. Goodson . . . . . . . . . . . . . . . . . . . . . .  006.145 
Ores find metals, machine for separating and con-

centrating, M. Lane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  006.266 
Oven shelf, L. L. CuI ver . .  . .  . . .  . . . . . . . .  . .  . . .  . . .  306.323 

Dryinl( apparatus, R. S. Jennings . . . . . . . . . . . .  806.USO I Packing, metallic. Tennant &; Hattersley . . . . . . . . . .  006,293 

Ear drops, wire for, T. W. Feeley. . . . . . . . . . . . . . . . 806.143 Paddle wheel for steamboats. etc .• R. P. Farris . . .  306,S28 

Electric alarm oull bell system for hotels. etc .• W. , Paint comp<,und for roofs, etc., E. Clark . . . . . . . . . .  006,820 

T. Kello/lg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  006,084 Paper box, I. W. Hollett . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 306,253 

Electric bells. etc .. apparatus for working, 1\' . F. Paper box, E. 11. �I unson . . . . . . . . . . . . . . . . . . . . . . . . . . . 806 . 172 

Horn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  006.255 Paper box, M. F. Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  306,004 

Electric lock, H. L. Roosevelt . . . . . . . . . . . . . . . . . . . . . . .  300.179 Paving block, W. B. Rayden . . . . . . . . . . . . . . . . . . . . . . .  306,251 

Elevated way, J. S. Griftlth . . . . . . . . . . . . . . . . . . . . . . . . . .  306 074 l'hotograpblo plates in developing trays, device 
El evator. C. W. Bays . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 306,156 , for holding. S. B. Pratt . . . . . . . . . . . . . . . . . . . . . .  : . . .  006,281 
lIIlevator doors, device for operatlna, C. W. Bald- ; Pick. L. GaJlaher. . . . . . . .. . . . . . . . .  • . . . . . . . . . . . . . _ . . . . 306.3llI 

win . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . 806.0&9 Planer pre!l81U'e lOll, W. H. Doane . . . .. . . . . . . ... . . . .  aoo,s:ar. 

Planter, corn. T. C. Young . . . . . . . . . . . . . . . . . . . . . . . . . . B06,S09 1 DESIGNS. 
Plow. c. A. Schulz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 306,S54 I 
Plow, sulky, Meagher &; Tower . . . . . . . . . . . . . . . . ... . . .  306.342 , Badge, E. S. Strait . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .  15,449 

Postal cabinet, L. C. Gray . . . . . . . . . . . . . . . . . . . . . . . . . . .  806.243 Cal!'e or dish, S. Ayre . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  15,429 

Pot. See Tea or collee pot. �arpet, J. L. Folsom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15.430 

Power. See Sewing machine band power. Carpet. J. B. George . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15.434 

Press. See Fruit press. Hay press. Lever Carpet, H. Bunt . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16,485 to 15.440 
Carpet, W. L. Jabobs . . . . . . . . . . . . . . . . . . . . . . . . .  15,441 to 15,447 press. 

Pulley or gear, clutch. J. T. Meats . . . . . . . . . . . .. . . .  306,274 
Pulley, power transmitting, J. T. La Turno . . . .... . 006,267 
Pulverizer, W. Moller . . . . . . . . . . . . . . . . . . . . . . . ... . . 306,275 
Pump, G. P. Harding . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  306,152 
Pump, J. E. Sinclair . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  306,118 
Pump, C. Verniaud . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  306.867 
Pump. compreSSion, T. Cook . . . . . . . . . . . . . . . . . . . . . . . 806.060 
Ruilway. electric, E. M. Bentley . .......... .......  306,815 
Railway I(ate. O. H. P. Cornell . . . . .  : . . . . . . . . . . . . . . .  306,222 
Rallway rail joint, P. Hars:" . . . . . . . · . . . . . . . . . . . .. . . . . 806,076 

Railway swItch, automatic street, L. C. Powers .. , 306.100 
Hallway tie. R. Moftly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  306,090 
Reamer. T. H. Thompson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  306,189 

Reef. See Centrifugal rool. Fisblng reel. 
Refrigerator door. J. Hammerl . . . . . . . . . . . . .. . . . .  306,24l> 
Rel(enerating furnace, W. F. M odes . . . . . . . . . . . . . . . .  306,089 

Regulator. See �'eed water regulator. Spring 
motor regulator. 

Revolvers. charger for loading, J. H. Munch . . . . . . 806,276 
Rice, etc., machine for cleaning and scouring, D. 

J,. Shoemaker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 306.133 

Roller mills, automatic feeding device for, M. 
B. Titlow. . . . . . . .  . . . . . . .  .......... ........... . .. 306,S85 

Sasb fastener. H. L. Heaton . . . . . . . . . . . . . . . . . . . . . . . .  306.381 
Sash fastener, Sawtelle &; lVilliams . . . . . . . . . . . . . . . .  806.286 
Saw jointer and set. J. K. Bridges . . . . . . . . . . . . . . . . .  306,216 

Sawmill set workS, W. H. Appleman . . . . . . . . . . . . . .  80'1,812 
Sawing machine, circular, E. C. SmitIL . . . . . . . . . . .  306.196 
Sawing machine table. band. H. J . Cordesman .. . .  306,221 

Scraper nnd elevator. T. H. Apple . . . . . . . ...... 306.207 
Screwdriver. W. B. Gilmore . . . . . . . . . . . . . . . . . . . . . . . . .  806,237 
Screwdriver, C. H. O: son . . . . . . .  . . . . . . . . . . . . . . . .  006,096 
Scre w threads, machine for rolling. Clark &; Har-

vey. . . .  . .  . .  . . . . . . . . . . . . .  . . . .  . . . . . . . .  . .  . . . . . . . .  806,182 
Seed, machine for treatlnll cotton, T. 'J'aylor . . . . . .  306.292 

Seeding machine. J. L. Knight . . . . . . . . . . . . . . . . . . . .  806.161 

Sewing machine, D. L. Keeler . . . . . . . . . . . . . . . . . . . . . .  806.033 
Sewing machine, electriC. Shaller &; Poalk . . . . . . . . .  006.288 

Sewing machine hand power. E. Wright . . . . . . . . .  306.870 
Sewing machine shuttle carrier, J. S. Crocker. . . .  306.185 
Shade banger, I.  M. �·Ink . . . . . ... . . . . . . . . . . . . . . . . .  306.233 
Sheep dip, H. ll. M "rshaU . . . . . . . . . . . . . . . . . . . . . . .. . . . . 306,278 
Shelf and mirror support, hanglnll', G. H. Crain . . .  306,228 

Ships and transferring curves, apparatus for 
moulding the frames of, Johnson &; MoDon-
nell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  306,081 

Shirt. A. R. Perkins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  006,279 
Shoe. A. K. Alrlck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  806.205 
Sign and blackboard, E. H. Gorham . . . . . . . . . . . . . . . .  306.075 
Skate, roller, J. A. Dodge . . . . . . . . . . . . . . . . . . . . . . . . ... .  006.066 
Sildlng gate, G. W. E. Hart . . . . . . . . . . . . . . . . . . . . . . . . . 306,247 
Snap hook, J. W. Wheeler . . . . . . . . . . . . . . . . . . . . . . . . .  306,198 
Sod" water apparatus. water jet attachment for, 

Brown &; Shepherd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  906.054 
Sorghum and corn cut.ter. C. E. Coe . . . . . . . . . . . . . . .  306.822 
Spark arrester. Huls &; Chism. . . .  . . . . .  . . . . .  . .  . . .  306.S36 
Spinning and winding yarn, thread. etc •• maohlne 

for. Hanna &; Earnsbaw . . . . . . . . . .. . . . . . . . . . . . . . . .  306,246 
Spinning frame yarn guide and guard, A. Pet-

tengill. . .  ........ . . ............ . ... . . . . .... . ...... 306.348 
Spool holder, A. W. Judd . . . . . . .  . . . . . . . . . . . . . . . . . .  306,258 
SpOOling machine. W. P. Uhllnger . . . . . . . . . . . . .. . . . . 006.S66 
Sp'lollnlr machine bobbin holder. B. Saunders . . . . 306,109 
Spring motor regulator, T. M. Ollntt . . . . . . . . . . . .. . .  006,845 
Steam heater, Lewis &; Ascher . . . . . . . . . . . . . . . .. . . . .  306.270 
Stopper. See Bottle stopper. 
Stove burner, gas, r. F. Kearns . . . . . . . . . . . . . . . .. . . . . .  806,082 
Stovepipe bolder, M. V. Garver . . . . . . . . . . . . . . . .. . . . .  808,332 
Stuftlng box, Dingle &; Jenkins . . . . . . . . . . . . . ... . . . . 306,280 
Submarine work, rotary plow for. A.. W. Von 

Schmidt . . . .  . . . . . .  . . . . . . . . . . . .  . .  . . . . . . .. . . . . . .  006,S68 
Sugar tllter bags, method of and apparatus for 

sheatbing. J. B. Webster . . . . . . . . . . . . . . . . . . . . . . . . .  306,299 
Suspender end, C. C. Shelby . . . . . . . . . . . . . . . . . . . . . . . .  306,855 
Tea kettles. SWing fram e for. E. B. Manning . . . . . .  809,271 
Tea or collee pot, E. B. Manning . . . . . . . . . . . . . . . . . . . . SU6,21'l 
Telegraph line, underground. H. A. Chase . . . ..... 306,057 

Telegrapb, printing, C. G. Burke . . . . . . . . . . .  806.U55, 006,066 
Telegraph, printing, H. Van Hoevenbergh . . . . . . . 306,29'7 
Telel!'raph relay, printing. J. E. Smith . . . . . . . . . . . . . .  006,187 
'J'elephone, C. E. Allen. . . . . . . . .  . . . . . . . . . .  . .  . .  . . . . . .  006,044 
Tel ephone and telegraph purposes, conductor for. 

W. Jamieson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  806.256 
Telepbone circuit, E. '1'. Gil liland . . . . . . . . . . . . . . . . . .  306,239 
Telephone circuit and apparatus, E. T. Gllliland .. 306.238 
Telephone lines, central oWce Instrument for, J. 

P. Stabler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  806.360 
Telephone support, T. N. Vail . . . . . . . . . . . . . . . . . . . . . .  006.296 

Telephone switch .  S. H. Bartlett . . . . . . . . . . . . . . . . . . .  306,050 
Telephone system, metaIllc circuit, E. T. Gallll-

land. . .. . .. .. .. .. .. .. .. . . .. .. . .. . . .. . .  .. .. .. . .. . . . . .  306.UO 
Telephones, Individual call instrument for. J .  P.  

Stabler . .  . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  006,861 
Thill coupling. R. B. Ayres . . . . . . . . . . . . . . . . . . . . . . . . . .  306,047 

Thlll coupling, A .  B. Perine . . . . . . . . . . . . . . . . . . . . . . . . .  306,847 
Thlll coupl ing. E. Yeiser . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 006,372 
Tie. See Cross tie. 
Tobacco holster, R. B. McCormick . . . . . . . . . . . . . . . . . .  306.091 
'.rool head eye. H. H. Trenor . . . . . . . . . . . . . . . . . .  006.191, 006,192 
Trace adjuster, F. Lohr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  306.165 
Type dlstributln/l machinery, D. Reynolds . . . . . . . .  006,t33 

Type writing machine. J.  A. Ambler . . . . . . . . . . • . . . .  306,045 

Type writing machine. C. E .  Tilton . . . . . . . . . . . .. . . . .  306,295 
Valve and chest. piston. D. P. Davis . . . . . . . . . . . . . . .  306,138 
Valve operating device. Otis & Schmidt . . . . . . . . .  306.097 
Valve. safet.y. Ashton &; Gould . . . . . . . . . . . . . . . . . . . . 300 .208 
Valve. trap. J. J .  Lawler . . . . . . . . . . . . . . . . . . . . . . . . . . .  806,268 
Vapor burner for light.lng purposcs, H. S. Belden. 006.125 
Veb icle top prop, K. K. Parker . . . . . . . . . . . . . . . . . . . . . .  006,277 
Vehicle, two'wheeled, S. P. Southard . . . . . . . . . . . .  8(16.859 
Ventlintiul( marine ve •• els. J. M . J. Barton . . . . . . .  806,209 

W�on bed, W. T. Schenck . . . . . . . . . . . . . . . . . . . . . . . . .  306,110 

W agon. lumber, R. M. w illiamson . . . . . . . . . . . . . . . . . . S06.S03 
Wardrobe hook. C.  H. Thurston . . . . . . . . . . . . . . . . . . . . .  006,294 
Washing machine, Allen k Kihbe . . . . . . . . . . . . . . . . . . .  306,204 
Washing machine, cyllnder, N. Small . . . . . . . . . . . . . .  006,S56 

Carpet. E. G. Sauer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15,450, 15,451 
Dial, J. Scott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15,448 
Organ case, L. K. Fuller . . . . . . . . . . . . . . . . . . . . .. 15,431 to 15,433 

TRADE MARKS. 

Bitters. L. E. L. A rp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1l,1'>44 
Bluing in leaves. packa�es of laundry, 'l'roy Laun-

dry Machinery Company . . . . . . . . . . . . . . . . . . . . . . . . .  11 ,560 
Cigarette paper. J. Schnabl & Co . . . . . . . . . . . . . . . . . . . . 11.558 
Cigars, I. Rattray &; Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11.557 
Cigars and cigarettes, J. McGovern . . . .  . .  ........... 11 .555 
CIgars. Havana. Grommes &; Ullrich . . . . . . . . . . . . . . .  11.550 
Dentifrice. J. H Hamilton . . . . . . . . . . . . . . . . . . . . . . . . . . .  11.551 
Dyestulls used chielly for wool., H. D. Dupee .. . . . .  11.1'>49 
HOI( and fowl cholera specillc, J. T. W aliace . . . . . .  11,561 
Liniment, Cook &; Brashear. . . . . . . . . . . . . . . . . . . . . .  11,548 
Medical and sUT"ical appliances, certain, A .  A. 

M cLean. . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11,558 
M ediCine. bOil, S. A. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11,1'>47 
Remedy for cancers, tumors, and all humors. E. 

E. Burnside . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11,545 
Remedy for diseases of horses' limbs, G. R. Chap-

man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11 1'>46 

Remedy for nasal catarrb, Stumpll &; Co . . .  . .  . . . . . .  11 ,559 
Sinks. butlers'. A. W. Allen . . . . . . . . . . . . . . . . . . . . .  . . .  11 ,543 
Tobacco. cigars. and cigarettes, cut chewing and 

smoking. A merican EIlgie Tobacco Company . .  11,1'>42 
Tobacco, snull. Cigar., and cigarettes. smoking 

and chewing. �I arhurg Brothers . . . . . . . . . . . . . . . . .  11.554 
Toilet powder, J. T.  J. Lubin . . . . . . . . . . . . . . . . . . . . . . . .  11.558 
Wines. sparkling, L. Ackerman-Laurance . . . . . . . . . .  11,552 

A pl'j ll ted copy of the speclJication and drawing of 
any patent in the foregoing list. al so . of any patent 
Issued .ince 1866. will he furnished from this oWce for 25 
cents. In ordering please state the number and date 
of the patent desired, and remit to Mnnn &; Co . . 361 
Broad .... ay, New York. W e  al80 furnish copies of patents 
granted prIor to 1866 ; but at increased cost. as the 
specillcatlons. not being printed, must be copied by 
band. 

Can adian Patent8 may now be obtained by the 
inventors for any of the inventions named in the forse 
"olnl( h.t. at a COBt of '40 ench. For full instructlon­
address MUnn & Co .• 861 Broadway, New York. Other 
foreign patents may also be obtained. 

III.ide Pn.a-e. each I naerr_ l o n  . . ..  ,.� cent. a l i ll e .  
IIncl, l:tn.ee, e n c h  hHilCl'r iol l  _ .. ..  $ 1 . 0 0  a l i n e .  

(About eil(ht words to a line. } 
Engravings may head adver tisements at the same rau per line, lry measurement. as tlte letter '[J1'eIlS. Adver· 

tlsements mU8t be received at pubiicatitm q{fice as early 
as T ltuTsday morning to appear in next issue. 

C E 'I'  T H E  B EST A N D  C H EAP E ST. "R"'DE·��MARk: ....... �� 

iT • .A... OC> ., (CinCinnati, Ohio, U .  S. A.) �fr��slve Agents and Importers for the United States, 

C E L E B R A T E D  
P E RI N  B A N D SAW B LA D E S ,  
W"P'anted .. nperior 1 0  a l l  others I n  qnallty. finish, 
unJtol·m.i u·_. of t,·m pel'. and gf>nern l «luI'ablllty. 
One IJerlR �nw outwears three ordinary saws. 

WATCHMAN 'S IM PROVED 
T I M E  D E T E CTO R 

WITH SAFETY LOCK ATTACHMENT. 
' 

Water closet. O. J. McGann . . . . . . . . . . . . . . . . . . . . . . . . . 306,092 R. <> '1.1 g 1::1. P '1.1 1 1  e � S Water closet cistern attachment, J. Foley . . . . . . . . . 306,072 oJ 
Watl1r column indicator, Bort &; Allen . . . . . . . . . . . . .  806,129 AT 2Yz CTS. PER POUND, 
W ater gates for mil l s, canals. etc .. J. S. TO CLOSE O U T  S T O C K  ON H A N D. 

Redline . . . . . . . . � . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  306,176 I SEND FOR PRINTED LIST OF DIMENSIONS. 
Weav�rs' harness, machine for making, J. S. THE JOHN T. NOYE MFG. to., BUFFALO, N. Y. \\' lOsor . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  . .  . . . . . . . . . .  306.006 
Well cleaner, F. T. Neitscb . . . . . . . . . . . . . . . . . . . . . . . .  306,091 DR. KARL WEDL. PROFESSOR OF 
Wheel. See Car wheel. Fifth wbeel. Paddle Histology i n  the University o f  Vlenna.-Blographlca: 

wheel. .ketch, accompanied with portrait. Contained In S!'I-
W�lIOW stripping machine. W. Barry. . . . . . . . . . . . . . 306,210 ' �:Jt��lC

T�:� �� �� t�Ii:��c'i,ld:n�Tir�� at;��ws��t;I�r�� 
Wmdwlll, J .  G. Ben.ter . . . . . . . . . . . . . . . . . . . . . . . . ... . . .  006.212 
Window raising and lowering device. H. W. 

Strong . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  306.168 
Wire coliS from anneallng pots, apparatus for 

withdrawing. P. La.1fey . . . . . . . . . . . . . . . . . . . . . . . . . .  006,26S 
Wool. remOving vegetable tiber from. E. Parat-

Javal. . . . . . . . . . . . . .  . . . . . . . .  . . . . . . . . . . . . . . . .... . . . . .  806.Sf6 

ROOFING 
For bulJdlntr8 of every de8cr1ptlon. Dnrable, light. 
eully applied, and inexpensive. Send for I!8IIlple. N. Y COAL TAB CHmoCALCo .. 10 Warren St., New York 
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Ititufifi t .!mtritau. 
Lowthian Bell's New Book. 

PRINCIPLES OF TilE 
MAN UFACTUR E O F  IRON AND STEEL, 

RUBBER BACK SQUARE PACKING. �aDrS 
BEST IN THB WORI,D. 

With some notes on the 
Econom lo Co n d i t i o n s  of their  P ro· 

d u ct l o n .  

For Packing the Piston Rods and Valve Stems o f  Steam Engines and Pumps. 
B represents part of the packlllR which. wken in use. Is In contact with the Piston Rod. 
A, tlie elastic back, which keeps the part II against the rod with sutllclent pressure to be steam-tight, and yet 

creates but little friction. 
This Packing Is made In lengths of about 2Al feet, and of all sizes from !4 to 2 Inches square. 

Thlok Svo, Cloth, 744 pages, and many plates. $8.00. N E W YO R K  B E LT I N C  Ie. PACKI N C  CO. , 
D. VAN NOSTRAND, Publishllr, JOHN H. CHEEVER, Treas. NOB. 1 3 '" 1 5  P A R K  R O W ,  O p p. A S T O R  H O U S E ,  N E W  YORK. 

IS HURRA. Y AND 2'1' W AHREN STS., N EW YORK. JOHN D. CHEEVER, Dep'y Treas. Branche. , 808 CSB..,.11T Sr., Philadelphia, Pa. 164 MADISON Sr., ChIcago, DL 
• Copies forwarded free on receipt of price. E R I C S S O N 'S 

NEW CALORIC 
PUMPING ENGINE, 

FOR 
Dwellllllts l. (Jonntry Seats 

���1! ��:gr.:t�'� st�i )JOVE COURTSHIP and MARRIAGE. 
Wonderful secrets, revelations and 
discoveries for married or slpgJe, securIn health,wealthandha piriess 

o . This nanusome boof of 180 pages, mailed for 9Dl7 10 cents by the Union PnblishiJ> ... eo., Newark. N. I. 

Delamater Iron Works, 
C. H. Delamater & CO., Proprietors, SWEEP8TAKES, WITH THE ELLIS 16 Cortl and t !'!trt'et. Patent Journal Box. The best Planer and Matcher ever 
New York, U. S. A., made. PlanillR 20 in. wide, 6 In. thick, weight 2,200 lb . , 

And 40 Dearborn ISt" llSlJO ;  plani,!g 24 tn .  wide, 6 in. thick, WellrhJ 2.600 lb . , 
C llicago 1 1 1 .  1S5O. Beadmg, Arbor, ana H!"ad, extra, $20. ,ash, Door, 

_________________ '____ ft�1e��n����I�efle:m".r:g!�$illia<;:;!;��;�'!�
enre so

-
1'HE NORTHERN PACIFIC RAII,RO AD. I -An interesting paper, setting forth the great advan-

__ -:--__ -:---:--___ ___________ . tages that are to accrue to the nation from the comple-
rJ1 El Pl I tion of this new road, and pointing out the features that ..L '0 ectro - aters. dlSti�sh it from the two llnes that have preceded it. 

T H E  V I C T O R  D Y N A M O  P L A T I N C M A C H I N E S 
Vo�t ned In HOIENTIFIC Am;RIOA N �UPPLEME"T, No. 

TJniee sizes, $30, $60, and $90. Also Batteries and materi- 41�. Price 10 cents. To be had at thIS Office and from 
aI for Gold, Silver. and Nickel Plating. all newsdealers. 

THOM AS HALL, 19 Bromfield St., Boston, Mass. -----------,----------Send for illustrated Catalogue. A MAGIC LANTERNrUl1 "LINENE" Reverslble (Jollars l. (JnJI'�, ELECTRIC  ENGINE 
N!:!���Mn�

g
.:i�i'e��;rlio MUSICAL BOX 

-"'!"P�"''''_. S I b  f Ji'l or STEAM ENGINE 

�' ' "  
1i:'�f:::, 8t:.�Cr..a°toget;;' For particulars how to SECURE ONE and 

.. form theFABRIC. Pollsh- motli Oatalogue of MaRie Lantern8 p·nd 0 
� .  " e

latlrs
bot

a
b
n
s
di

d
c
e
U"'ffsl, I nheanvee COn

l
o-

ettes, all latest sWlesl also W onderfol :-r 0 
Address, HARBACH ORHAN CO. a 

�1111�"��!II!��!'!III !I!.I wrong side. Ten for 25 delphia, Pa. MAGIO LANTERNS WANTED 
r:ar:i��t�[��. � �: �"�iJ� 7';st���8�tolgo\\�d:':� pair cull'S, any size, postpaid, lor S I X cts. Circulars free. 
Revel·"lble C o l lar C o . ,  J"actory, Cambridge, Mass. 

FARLEY'S REFERENCE-DIRECTORY OF TilE 

MA.CHINISTS 
mON, STEEL, AND ME1'AL WORKING TRADES 

OF THE UN I'l'ED STATES. 
A. C. FAR L E Y '" C O . ,  P u b I lBherB, P h l ladel p h l a .  

$);. to $')0 per day at home. Ramples worth $6 free • ., .. Address STINSON & Co . . Portland,Malne. 

F
or Sale or Lense. Handle Factory, 30 H. P. Engine 
and 1I0iler, 1 acre land opposite depot, 2 artesian wells, 2 lathes. Dry House, ew ; town has 2 railroads ; good faci-

�!�'l.f'j:.:
t
a�i�i.:�.������:;,anW.ki!':. w

oodworking. 

O P I U M& WHISU HABITS 
cured with Double Chloride of Gold. We ���eDro:ob�v��:,-
Books tree. The LESLIE E.  KEELEY CO. DWIGHT, ILL. 

W HAT SHA LL BE DONE WITH THE 
sewa�e l-A paper by A. N. Bell, read before the Mary-
l�g: ol�h�Va����

e
s��f:m���' :w�e !!Jr':�':ld:��f,; 

use. Contained in SOI ENTIlI'IO AMERIOAN 8UPPI,E­
MIIN'r. No. 42�. Price 10 cents. To be had at this office 
and from all newsdealers. 

� New Catalogue of Valuable Papers 
contained In SOIENTIl'IO AMERICAN BUPPI,EMENT, sent free o! c/iarg6 to any address. 

MUNN & CO . . 861 Broadway, N. Y. 

WITHERBY, RUGG & RICHA RDSON . Manufacturers 
of Patent Wood Working Machinery of every descrlp· 
tlon. Facilities unsurpassed. Shop formerly occupied 
by R. Ball & co . • Worcester, Ma... Send for Catalogue. 

LE PAGE' S  
LIQUID GLU E .  
U N E Q U A L L E D FOR C E M E NT I N C  WOOQ. GLASS, CHINA� PAPER' LEATHER,�. AWARuEO C OLD 1\11 DA L LONDON """'. ¥.:I'd by MIllOn 8< Hlimlin rgan 8< i>iauo Co.,Pu'lman 
CE�"E'�'t COO�cGLcrJc���U; M�U�I)/6'l� FYERYWHERE. Sample Tin Can. Bent by Mail, 2Iic. 

THE INTERNATIONAL BUREAU OF 
Weights and M easures.-A description of the various 
!��%t;;'UrK:?.};:,"r�itf���

s
��r::::'P�I�!f�t�: �d 

Measures for comparing standards of weigbt and length . 
IJIustrated with three enl!ravlngs. Contained In SeJE "­
TIli'Ie AM ERICAN S U PPLEMENT, Nos. 407 and 4��. 
Price 10 cents. To be had at this ofIIce and from all 
newsdealers. 

�A.T:mB... 
Cities, Towns, and Manufaotories 

Supplied by GREEN & SRA W 
PATENT TIlBE AND GANG WELL SYSTEM. 

Wm. D. Andrews & .  Bro., 2 3 3  Broadway, N. Y. 
infringers of above patents wUl be prosecuted. 

THE SEVERN TUNNEL. - DESCRIP­
���l�;d t,!'n

e
d �'i.��s�

u
W:t\,g3��

r
c�g:t!�1rJ:,': �::;:� 

ties encountered. Present progress of the work. Con­
tained In S"I F. � T I FIO AMElt l O A N  SUPPLEMKNT, No. 3�8. Price 10 cents. To be had at this office, and from 
all newsdealers. 

fil -

A A GRI FFI NG I RON CO  STE�o� �AE�rl��fc���(dtus 
BUNDY &TfAM RADIATOR 7;::0 COMMUNIPA W  A VE. JERSEY CI TY, N J 

ltS .a....A..'Z'. 
IRON REVOLVERS, PERFECTLY BALANCEb, 

lIaa Fewer Pllrts thlln IIny other Blower. 
P. H .  II. F. M .  R O OTS, Manufacturers. 

OON N ER8VI LLE, I N D. 
S. S. TOWNSEND. Gen. Agt. ,22Cortland St. , 9Dey St., 
COOKE & C O . ,  Selling Agts. , 1111 Cortland Street, JAS. BEGGS .... CO.,  Selling Agte. 9 Dey Street, 

NE-"v YO�. 
SEND FOR PR ICED CATALOGUE. 

B OLIVIAN EXPLOHATION.-BY REV. 
�e.Peitt:i'p��raftgn 1��

e
�t,:!,

i
'lfen�

c
WI���. 

of
c��iafn�"i:

h
� 

S " ";N1' I F I O A M K I IICAN 8(TPPLEM I<NT, No. 410. Price 
10 cents. To be had at this office and from all newS­
dealers. SHORTHANDWritingthOroughllltaUf/A. 

by m a l l or personally. 
Ituatlo n B  p roc u red all pupils when competent. 
end for circular. W. O. C H A F F E E .  Oswego, N. Y. 

)Ianjo and f�oitar .J o ll l'nal (Illustrated), a live paper. 
price 10 cts. SpecfJmen C01YIJ .... t free. � l ention this paper. 
A ddress S. S. stewart. the Banjo .KIng, 8th and Willow 
Streets, Philadelphia, Pa. 

'OR TIN N ERS OR PA T E N TRIGIIT MEN. 
See l11us. article In SOIENTIl'IO AMERICAN Sept. 18, 1884. The Patent of a useful housebold article for sale, very 

cheap. Sample 15 cts. H. /!jElll ,E, Rol lll, JUo. 

��:���c��t:1��,,��,:gd'�:!'�.ft�rt:':�s�r��!I
I
�srr; 

heir to. A book for every man, young, middle-aged, and 
old. It contains 1 25 prescriptions for all acute and 
chroniC disen,!!eB, ('Bob One of which Is invaluable-so 
found by the author, whose experience for 23 years. Is 
such a,s prohably nev�r before fel l .to the lot of any 
physician. Three hundred pages, bound In beaotlful f::3�� b�u,.
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the :tuthor by the N ational Medical A ssociation, to the 
officers of which he refers. Address the Peabody Medical Institute, or Dr. W. H. 
fi:��'i[su!f8;J o�u.1ff':t��e�;�;e;;'q�y:tg:

,
s�\'i"':m��x�� 

ence. Chronic and obstinate diseases that havA baffied 
��

e
s���!s�11�lly

O
;Ytb.fu�Y�������f��

I
��rures

u
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tlon from 9 A. M. to 6 P. M. Sundays from 11 A. M. to 
1 P. M. Be SOI'e of til e  No. 4. 

PAT E N T S .  
lIIESSRS. MUNN & co . . in connection witll the pu\). 

hcation of the SCIENTIFIC AM"RICAN, continue to ex­
amine Improvements, and to act as Solicitor!! of Patents 
for Inventors. 

In this line of busines8 they have had thirty·etght 
years' ewperience, and now have unequaled faciJities lor 
the preparation of Patent Drawings, Specifications, and 
the prosecution of Applications. for Patents in the 
United Rtates, Canada, and Foreign Countries. Messrs. 
)\[ulln & Co. also attend to the preparation of Caveats, 
Copyrights for Books . Labels, Reissues, Assignments, 
and Reports on Infringements of Patents. A l l  busin�sp 
intrusted to them is done with spe� i8l care Rnd prompt· 
ness, on very reasonable terms. 

A pamphlet sent free of charge, 011 application, con· 
taining full information 8 bout Patents and how to pro. 
cure them; direction. concerning I,Rbels, Copyrights, 
Designs, Patents, Appeals. Reissues, Infringements, As· 
signments, Rejected Cases, Hints on the Sale of Pa­
tents, etc. 

We also send. free a' charue. a Synopsi s  of Foreign 
Patent Laws. showing the cost and method of seCuring 
patcnts in all the principal conntries of the world. 

M lJNN "", (JO'�r����:� :"�{wP;o':?t., BRANCH OFFICE.-Corner of F and 'ilh Streets. 
WNbIDm·oD. D. C. 

GOLD MINES OF SIRERIA.-INTEREST-
Ing account, by M. Martin. of an expedition to Siberia 
for the exploration of the aurlferoos deposits of that 
little known region. With two Illustrations. Con­
tained In SCl ENTIlI'IO AME l!lCAN SUPPI,El\[ENT. No. 3�8. Price 10 cent&. To be had at this office and from 
all newsdealers. 

So 88 to me our entire attention to tbe aale of tbIlI BepeatiDlI'$bot GOD, YO WIll eIose out au 81 lICk 
of AN DoulIIc lIGn'dIcJ .BrwdIJoq .... 1I BllGt 6uu at prIcetI fron "12.50 upward, worth double. 

FORE IGN PATENTS. 
Their Cost Reduced. 

The expenses attending the prOCuring of patents In 
most foreign countries having been considerably re­
duced. the ob.tacle of cost Is no longer In the way of a, 
large proportion of our Inventors patenting their Inven­
tions abroad, 

CANA llA .-Tile cost of a patent in Canada Is even 
less than the cost of a United States patent. and the 
former In�h'des the Provinces of Ontario. Quebec, New 
Brunswick, �Tova Scotia, British Columbia, and Mani­
toba. 

The number of our patentees who avall themselves of 
the cheap and easy method now o1rered for obtatnlng 
patents In Canada Is very large, and Is steadily Increas­
tng. 

E N fH, A ND.-The new English law, which went Into 
force on Jan. 1st, enab les parUes to secure patents 10 
Great Britain nn very moderate terms. A British pa.. 
tent includes England, Scotland, Wales, Ireland, and tbe 
Ohannel Islands. Great Britain Is the acknowledged 
flnan clal and commercial center of the world. and her 
goods are sent to every quarter of the globe. .A good 
invention Is like ly to realize as much for the patentee 
Ir.. England as bis United States patent produces for 
him at heme, and the small cost now renders It possible 
for almo.t every patentee In this country to secure a pa­
tent In Great Britain. where his rights are as well pro­
tected "s in the United States. 

O'l'HEIt COIJN'l'lUES.-Patents are also obtained 
on very reasonable term. In France, Belgium, Germany 
Austria, Russia. Italy. Spain (the latter Includes Cuba 
and all the other Spanish Colonies), Brazil, Brltisb India, 
Australia, and tbe other British Colonies 

An experience of THIRTY-I<IGHT years has enabled 
the publishers of THE SCIF.NTIFIC A M E ltlOAN to establl'" 
competent nnd trustworthy agencies In all the principal 
foreign countries, and It has always been their aim to 
have the business of their clients promptly and proper­
ly done and their Interests faithfully gnarded. 

A pampblet containing a synopsis of the vatent law. 
of all COUl>t rles, Including the cost for each , and othe 
Information useful to persons contemplating the pro· 
curing of patents abroad, may be had on application to 
this office. 

M lT N N  & ('0 .. Editors and Proprietors of THE SCI­
ENTIlI'IC AMERIOAN, corMany invite all persons desiring 
any Information relative to patents, or the registry of 
trade-marks. In tbls country or abroad, to call at their 
offices. 001 Broadway. Examination of Inventions, con­
suliatlon, and advice free. Inquiries by mall promptly 
answered. 

Address, MUNN & CO ..  
PubUsbers Rnd Patent Solicitors. 

Brandl Office. c'>r. F and � ���i!si:' ��t 0lIl08, Washington, D. C. 

© 1884 SCIENTIFIC AMERICAN, INC.



Inside l.Jnae, ench insertlon _ • _ .,;) ...... uts a line. Bach: PaICe, each iu",el'tioll _ _  .. 51 .00 a line. 
(About eight words to a line.) 

lYngravings may head advertisements at the same rat. 
per line, by measurerr..;nt, as the letter pre&. Adver· 
ti8ements must be received at publicatir.m ojflce as ea1'ly 
a8 Thur8day 'fIW'l'ning to uppear in next issue. 

�=.c-EABL A N D  FI N E  GRAY I RON A L S O  ST E E L  �ALL - �� CASTINGS m�!'1 SPECIA\(RN S 
-EVLIN ., to F I N E  T INN ING  JAPA- - P/l� ' I.' 

I unMA'i> 0 '"' F i N I SH ING . NN IN G  A '� , Tnv LEHIGH AVE il! AMERICAN 5T PH I LA  ' __ -"0. � 

SEBA.STUN, MA.Y & CO.'S. 
I M P R O V E D  860 

Scrpw Cutting Lathe. 
Designed for actual work j no 

toy. I"athes for wood or metal. 
Drill Presses, Chucks. Drills, 
Dogs, and machinists' and ama .. 
teurs' outfits. Lathes on trial .. 

Catalogues mailed on applica­
cation. 

�"�i§iir"ll;oliiiilS IS� till��,�n:;i, f,rl��� St., 

C
OllllUON SENSE C H A  IRS AND ltO C K E R8. 
Strong, durable, and comfortable. No light. trashy stuff, but good, honest home comforts. Special dis .. 

count to clergymen. Send stamp for catalogue to 
Mot��t.ie;1.��!·tl���' County, N. Y. 

For sale by all first-class Jo'urniture Dealers. 

BIG PAY to s;;]i-ourRubber Prmting Stamps. Samp'les 
_ free. 'l1AYLOLt BH9s. & Co. , Cleveland, Ohio 

Fl lDiF' O(Ii'))lli'c\:t'TIlE AND CLAY RETORTS ALL SHAPES 
,nl!.:.. lQ;�\j,�r'�. ;; B O RGNER & O'BRIEN .-::::: 

2 3  !!-'l S T .  AB O V E  R AC E .  P H I LA D E L P H I A .  

EVERY USER OF M!(JHINER\' 
SHOULD LEARN 

How to USB Loose PnllBYs, : 
Useful information on this subject 

is given in our " Catalogue NO. 55." 
:sent free to any address. 

VA N DUZEN & TIFT. CinCinnati, O .  

F ,  Brown's· Patent 
FRICTION 
CLUTCH. 

The " M O N I T O R . "  
A NEW I.IFTING ANI) NON. 

LI FT I N G  INJEC'l'OR. 

OR 
Water Elevators, 

For Conveying 
Water and LiqUId. l"o.tt.�lI t Oller .. , I� .... brh·ntor ... � ete. 

N A T H A N  M A NU FACT U R I N C  C O M P A N Y ,  SeDd foT .... logu.. 92 &. 94 L i berty S t . ,  New Yo rk. 

WE ARE READY. 
Owing to the sudden Increase in the demand for the 
Rocl(wood PhotograplI i c  U J'Y Plntes, we were 
obliged through the months of .July and August to de­
cline many orders. We have now more than quadrupted. 
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�ive us plates posseSSing, if possible, sUll more sensi-
��k���:

n
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samp les oj 
J. A . ItA N Il E (" lli anager, 17 Union Sqnare, New York. 

PLANING AND MATCHING MACHINE. § P 
::: Z �  � Sj � �. ! o  gg.� ac� m o rn r g �  
tz:' g � , 

Special Machines for Car Work, and the latest Improved 
Wood Working Machinery of all kinds. 

PlY.JOHNS' 
TAS-Itlfaa 

LIQUID PAINTS 
R O O F I N O .  

.Fire-proof' Building Felt. 
Steam Pipe alld Boller Coverings, Steam Pack. 

iag, Mill Board, Gaskets, Sheathings, 
Flre'p,oof Coatings, Cement, &c. 

DESCRIPTIVE PRICE LIST AND SAMPLES FREE. 

H. W. JOHNS M'F'G CO. ,  
8 7  M alden Lane, N ew York. 

170 N. 4th St., Phila. 45 Franklin St., Ohicago. 

BARN ES' 
Pa t en t  Jl' o o t  a nd  
Steam I'<>wer Machi­
nery. Complete out­
fits for Actual Work­
s h o p  B u s i n e s s .  
Lathes for Wood or 
Metal CirCUlar Saws, 
Scrool Saws,Formers, 
Mortisers. Tenoners, 

r;�:��d��c�
i
¥'�:t o;r���\� ��

I
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t
:; No. 1999 ltlain St., Rockfol'd, llI. 

JENKINS' PATENT VALVES, 
Gate, Globe, Angle, Check, and Safety. 

MANUF ACTURED OF BEST STEAM METAL. 

Are the acknowledged standard of the world. Have been In use since 1868, under all possible con. 
diti

�p(!\���ldeiJ�p�
a
8�il:�:�ee that valves are stamped "Jenkins Bros." 

JE:N':H:.Z:N'S :BEl.OS • •  
"' '11 John Street. New York. . Send for Price List "A." 79 Kilbv Stret • Boston • 

.James Boyd, Philadelphia. Pa. . AGENTS , . .  Weir & C,:alg. Minneapolis4 Minn. 
Rees Shook & Co Pittsburg Pa Ahrens Welker & Ryan, LOUIsVlle,Ky. Pond Engmeerlng Co., St. LO lis, Mo. 
Gibson & Clark cincinnati Bhl.Y" '�,mes Walker & �on, DetrOit, Mich. Marinette IronW 'k's Co., Chl��l':o, Ill. 
Chafer & Becker,C1eveland,Ohi! -" �-;t Cr�ig, C�i�ago, Ill. EnglJsh Brpthe;s,Kansas City Mo. 

Dunham Carrigan & I 
A

'�lSCO, C.... Hendrie & Boltho1!' M f g Co., Denver, CO .. 
__________ ' ____ -O' � S . .  �----------------------------------

1'�PA�!t����.;l:I I,'��c����NY, PIPE COVERING. 

w. H. FOllBES, w! .... b trt I TH",O. N. VA IL, 
.Pre�ident. ' 15- (2)' Gen. Manager. 

Alexander Grahau' N &- . ,t of March 7, 1876, 
owned by this �ompl ,. 4f, A. .. : .. . .  ,£Y form of apparatus. 
Including Microphv ' .  ' q,� ' Telephones, In which 
the voice of the � � s electric undUlations 
corresponding to the " .0 sa ...:en. and wbic� arti<?-u la .. 
tions produce flimi lar art ..... " " sounds at the receiver. 
The Commissioner of Paten.� .. and the U. S. Circuit Court 
r�:��I�l�:�i��
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'l'his compa.ny also owns and controls all the other 
telephonic inventions of Bell. Edison, Berliner, Gray, 
Blake. Phelps, Watson. and others. 
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can be procured d.irectly or through the authorized 
ag

ln
t
:ey!;g�n�sn:,'b�ed except !rom this company, or 

its authorized licensees. are infringements. and the 
makers, sellers. and users will be proceeded against 

Inlormation furnished upon application. 
Address all communioations to the 

A MERIC A N n E L l ,  'l'E I ,lU' H O N E  (:Oltll'A N Y, 91i lllll l< StI"eet, B08ton, IUa�s. 

Cl.ark's 

BEST IN THE WORLD. 
GEO. P. (JLARK. 

(Box L.) Wind_or Lock .. (Jt. 

SHEPARD'S ClELEBR!TED 
.eo 

Screw Cutting Foot lathe, 
Foot and Power I.athes, Drill Presses, 
Scrolls Saw Attachments, ChUCks, Man­
drels, Twist Drills, Dogs, Calipers, etc. 
Send for catalogue of outfits tor ama­
teurs or artisans. Address 

��""'���134HE. �;,��:�t.�&���:!�i, o. 

K E G, 
Hogshead, 

.AND 
Stave Machinery. 

Over 30 varieties manu­
factured by 

HOLMES, 

KORTING UNIVERSAL 
INJECTOR 

FO R BOI LER FEEDI N G. 
Operated by one handle. 

4{{ WILL L I FT HOT WATER. 
8/j1"8.r POSITIVE A�:I��O������:�ED UNDER 

NO ADJUST M ENT FOR VARYI N G  STEAM PRESS U R E. 
WILL LIFT WATER 25 FEET. SEND FOR DESCRIPTIVE CIRCULAR. 

O F F I C E S  A N D  W A R E ROOM S : 

Phil

. 

ada.,}2th & Thompson 8ts' l New York, 109 Liberty 
Boston, 01 Ollver St. Street. 
Augusta, Ga., 1026 Fenwick St. Denver, Col . , 438 Blake 
S��

a 
F
;
t,.

��
i
�
co, Cal., � Califor- c�i�::�; III., 204 Lake St. 

Double Screw, Paral le l ,  Leg Vises. 
Made and WARRANTED strongM' than any other Vise 
by EAGI,E A N VI L  WORKS only, 'l'I'cuton, l'i. J .  

SUPPLY DEPOT FOR 
AMATE U R  AN D 
Professional Mechanics. 

Foot Lathes, Scroll daws, 
Carving, Engravin� and Be­pouue' Toole, Chucks, Drills, 
Nippers, Pliers,.!'aw Blades. 
DeSIgns, Fancy woods, &c1&c. 
Shipman Eoslne8 for lIght 
machlnery, }J , l and 2 H. P. 

Fireproof Non-conducting Coverings for Steam Pipes, 
BOilers, and ull hot surfaces. Made In sections three 

�r�e��ntfiill��':irjOp��I;'If.A::;3Sl:::n:!�terials­
C H A L M E R S·S P E N CE � O .  419;421 Eilfhth St., New York. 

&COLUMBIA B ICYCLES 
Ne� �!traI�(�Cp!��C��I:gue, 

giving full description of these m .... 
chines, sent for stamp. 

THE I'OPE M' F'G CO.,  
597 WashingtonSt., Boston, Mass. 

GASKILL'S STEAM PUMPS, 
AND 

GASKILL'S HUlH DUTY ' PUMPING ENGINES. 
For public water supply. Manufactured by 

THE HOI,LY MFG. (;0., Lockport, N. Y. 

BOGARDUS' PATENT UNIVERSAL ECCEN­
TRIC'MILLS-For ,grinding Bones, Ores, Sand Old 

CrUcibles, Fire Clay Guanos, Oil Cake, Feed, Com. 
Corn and Cob, Tobacco, SnUff, Sugar, Salts, Roots, 
Spices, Co:ffee, Cocoanut, Flaxseed, Asbestos, Mica, 
etc., and whatever cannot be ground by other mills, 
Also for PaintsJ r Printers' Inks, Paste Blacking, etc. 
.JOHN W. THOMSON, successor to JAMES BOGAR" 
DUS, corner of White and Elm Sts., New York. 

The 
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J/1O..,. ....... ltIarine and �tntional'Y 

Engine Cylindel's, under 
the Seibe}'t and Gates Patents, with Sight Feed. 

F TAKE NOTICE. 
F E The '-Sight Feed " Is owned 

���lu:lv:C�;"�fi's
th�egli,?:,�·
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i� ��� Unlfed States Circuit Court. D,s­

trict of Massachusetts, Feb. Z3, '82. 
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desist the use, manufacture. or sale 
gM�!I��e�t��frsiJ"�:��1 I vig-

The Seibert (Jyllnder Oil (Jnp (Jo.) 1i3 Oliver Street, Boston, Mass. 
r N F <> � JIII[ .A. 'F :J: <>  N For U8ers of' Steam Pumps. 

Van Duzen's Patent Steam Pump � No Packing or Oil � Is 
Requires No Repairs Of Skih, Rell-

No Care or Attendance. able. 
Can pump any kind of liquid ; ever 

::t�lJg �
O
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i
g�t����Je� f�r��Js�:�; 

hundreds in daily use j every pump guar­
anteed ; not like cheap Pumps made 
of Iron ; all sizes to 6 inch discharge ; 
prices from $7 upward ' capacities from 100 to 20,000 gallons per hour. State for what purpose 

wanted and send for Catalogue of .� Pumps." V AN D UZEN &; '1'lF'l', Cinci nllati, O. 
�JIII[ • .A.. :EI:.A.��:J:S. 

Provldenee, u. I� (Park St.), Six minutea' walk West from station. Orhrlnal B ud Only BuiMer of the 
H A R R I S - CO R L I S S  E N e I N E ,  
With Harris' Pat. Improvements, from 10 to 1,000 H. P. 
Send for copy Engi neer's a n d  Stea m U ser's 

M a n u a l .  By ". W. H I I I  M . E .  P rlce S I . 2 5 .  

�OUTHWARKYOUNLlRY � MACHINECOMPAN"'f, 
J 430 Washington Ave Phtlade/phla. , 
ENGINEERS &MACH I  N ISTS 
BL OWING ENGINES AND HYDRA ULIC MACHINrRY b c S O L o  M A KERS Of TH E L1 NE 1<J 0 R,T l PillLlEN �SOIITHWARKAUTOMATIC cur OfF  STEAM LNGI  • 

!:In I: 
-c.. 

III E ° :::I 
c... .... o u... 

E N G I N E S . 
Simple, Substantial, Safe, Economical. 

One horse power will pump 1,000 gallons of water 100 feet 
�W� J':i.�� rar�� i38��M�\�h �t'h�lfe�f:;st :..�:v

er 

PO WER DETER1UI N E D  BY ACTUAL TEST. 
Call and see them, or for circulars and prices address 

THE CONTIN ENTAL GAS ENGINE CO., 
No. 231 BROA D WAY NEW YORK. 

� l� TH E ON LY PRACT I C A L  I F O R  ,AM I I  � ,') E W I N G  M A C H  I N f o  I lIf'm-'=<=-�'" -,;;.",.;;;�- -=-= ---
. '  ELECTR IC  M O T O R S  �"<t.( ��'�I TI" E L f C T R o  D Y NA M I C  Co  P H I I A  I �� 2 2 4  CARHf' c� ' PHI L A DA PA 

�---------'-----------

BOOKWUTF.R EXGI:\" F.. 
Compact, Substantial. Econom­
cal, and easiJy managed : guar­
anteed to work well and give 
full power claimed. Engine and 
Hoiler complete, including Gov· 
ernor, Pump, etc., at the low 
�
rice of 

4�
HO�SIIl P01YER; ; : : : : . :$� � 

6� . . . . . . . . 855 00 BJ,2 " " . . . . . . . .  440 00 Jr Put on cars at Springfield, O. 
JAMES LEFFEL & CO., 

Springfield. OhiO, nr 110 Liberty St., New York. 

OF THE 

J dttdifit �tutritau 
FOR 1884. 

The Dlost Popnlar Selelltifle I'allel' ill tile WOI·ld. 
Only $3.!lO a Year, IlIcl lld lng postage. Weeldy. 

:i� Nillubers It Yeur. 
'I'h ls  widel y ch'cll l a l ed and splendidly Illustrated 

paper is published weekly Every number contains six­
teen pages of useful tnformation, and a large number of 
original engravings of new invontions and discoveries, 
representing Engineering Works, Steam l\l achinery, 
New Inventions, Novelties in MechaniCS, Manufactures, 
Chemistry, Electricity, Telegraphy. Photography, Archi. 
tecture. Agriculture, Horticulture, Natural History, etc. 

A II Clnsses of Readel'M find In the 13cIE� 'rIFIO 
AMERIC.AN a popular reBWme of the best scientifiC In­
formation of the day ; and it is the aim of the publishers 
to present it in an attractive form, avoiding as much as 
possible abstruse terms. To every intelligent mind, 
this journal affords a constant supply of Instructive 
reading. It is promotive of knowledge and progress in 
every commuDity where it circulates. 

'J.'el'ms of 8J1b�Cl'i ptioll .-0ne copy of the SCIEN­
TIFIC AMERICAN will be sent for one year-52 numbers­
postage prepaid, to any subscriber In the United States 
or Canada, on receipt of t lu'ee dollnl's and u"el l lY 
cel l  t. by the publishers ; six: months, $1.60 ; three 
months, $1.00. 

Cluhs.�()ne extra copy of the SClE"TIFIO AMI<RI­
CAN will be supplied gratiS for every club oj five 8'ltbscribers 
at $3.20 each ; additional copies at same proportionate 
rate. 

One copy of the SCIENTIFIC AMERICAN and one copy 
of the SCIE"TIFIC AMERICAN SUI'PLEM ION" will be sent 
for one year, postage prepaid, to any subscriber in the 
United States or Canada on receipt of seven Mllars bv 
the publishers. 

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

lM:C'O'NN &; CO_. 
36 1 B roadway N ew Y o r k .  

To )tltreilfn Snbsc,·iber ••  -Under the facilities of 
the Postal Union. the SCIENTIFIC AMERICAN is now sent 
by post direct from New York, with regularity, to sub­
scribers in Great Britain. India, Australia, and all other 
British colonies j to France, Austria, BelgiuJll , Germany 
Russia, and all other European States j Japan, Brazil 

This Is the only steam boiler ever Mexico, and all States of Central and South America. 
devised in strict compliance with Terms, when sent to foreign countries, Canada excepted, 
the demands wf natUral laws. It $4, gol:}, for SClENTIFIe .AM1�RICAN, one year j $9, gold 
�;��s?g::leJ:lt��u�i;: �:��� for both SCIE��IFIC AMERICAN anC! S[JPI'L�M}j�"T for 
prevents fl.]] Incrustation and de'"' j one year. ThlS lncludes pcstage, which we pay. Remit posit on the bottom plates, affords by postal order or draft to order of 

Address .JOHN A .  ROEBLING'S SONS Manufactur­
ers� Trenton, N. J . , or 117 Liberty Street, New York . 'v heels and Rope for conveying power long distances . Send for circular. 
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plled, internally or externaly, f.; PRINTING INKS new or old boilers. Licenses grant-
for desc"J 8�n�

lberal terms to manufac- 'rHE " Scientific American " is printed with CHAf. ,ui�:A·i���if� NON.E� I'LOSJVE BOILER CO. ENEU .JOHNSON & CO.'S INK. TenthandLom. 1 Ii Ii and 13'1 Broadway, N.Y. bard St8. Phila. , and 47 Rose St. ,  opp. Duane St., N. Y 
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