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THE RECENT MEETING OF THE AMERICAN ASSOCIA- m usical sands of Jebel Nagous, where a huge sand 

TION FOR THE ADVANCEMENT OF SCIENCE. bank is  constantly shifting its position, with sonorous 
The success of any public meeting depends largely on accompaniments. Be also. explored another local ity, 

the facilities furnishel for its sessions. The University not previously noticed, where the sonorous sand exists 
of Toronto was originally endowed with so vast a prop- in cl iffs a quarter of a m ile long. Be said that similar 
erty that its managers were under the impression that sands had been observed along the' southern coast of 
the time could n ever come when it  would all  be n eeded England and the Atlantic coast of the United States. 
for educational purposes. Accord ingly they sunen- Specimens were exhibited and a degree of i n terest 
dered to the city ground now val ued at several lllil lion awakened that led Dr. Bolton to repeat his address, in 
dollars. But enough remained to enable them to erect a popular form, in the pavilion, where he was heard 
some of the noblest edifices of the sort on this conti- by several thousand people. 
nent. The buildings are of granite, and are erected Prof. W. LeConte Stevens criticised the rule com­
with adm i rable architectu ral skill . monly used for estimating magnification in the micro-

The main frontage is 300 feet long, facing an ample scope, and suggested a better way. Prof. Gray dis­
grassy lawn, and has an imposi ng Norman tower neaF cussed the electro-dynamic and the magnetic methods 
its center. The east side is 260 feet 'long, w ith a subsi- of measuring electricity, the former being found to be 
diary tower. The west side has dormitories, residences, within 1-20 per cent of the absol ute, and the latter 
a refectory, etc. The interior q uadrangle thus in- within 1-100 per cent of the absolute. Prof. Ryan ex­
closed opens on the north toward the park. The whole p lained the quadratic electrometer, with its cylindri­
structure was generously thrown open to the A. A. A. S. cal needle and quadrants, magnetized steel mirror, and 
Around the vestibule were temporary offices for postal, sunounding coil of wire. Prof. Mendenhall reviewed 
telegraph, telephone, and to some extent rai lroad fa- the evidence for the existence of globular lightning, 
cil ities. Adjoining rooms were for conespondimce, as presented by Arago, aud others earlier and later, 
comllJittee rooms, the display of specimens, apparatus, adducing such a mass of evidence that, although to 
scientific books and wares. The daily general sessions some degree conflicting, the real ity of the phenomenon 
were held in Con vocation Hall at 10 A. M. But although m ust be admi tted. JUdging from the discussion that 
some 600 mem bers and fellows, including 199 new mem- ensued, it seemed t.o be the prevail ing impreRsion that 
bers, were registered, it was seldom that more than half these fil'e bal ls  result from some other cause than elec­
that number were in attendance at the general ses- t ricity. Prof. Barker spoke briefly of recent progress 
sions, for the reason that it has come to be understood in storage batteries; and Mr. Rosebrugh described 
that little i s  done there except in the l ine of dry, rou- some experiments in  du plex telephun y. 
tine business. The members certainly ought to attend The proceedings of the chemical section were en­
to these necessary details .  But as a m atter of fact, l ivened by a timely discussion on the matter of spell­
many of them prefer to look over their morning mail, ing and pronouncing terms, and also by a debate as 
or to inspect the public libraries and cabinet, or even to the propriety of abolishing the old system of apo­
to chat with their  friends in the corridors, It  seems to thecaries' weights and measures and introducing t.he 
be becoming more and more obviously true that the metric system in medicine and pharmacy. The latter 
great A. A. A. S. is really but a bundle of minor scien- resulted in the adoption of a corresponding resolution, 
tific societies bearing the name of "sections." together with the appointment of a member to co-

Each new member, on j oin ing, is expected to identify operate with the American com m ittee on a system of 
h imsel f  with one or more of these sections ; and usually international standards between this country and 
his mai n  interest centers there so completely that he Europe. Sti l l  another matter that excited much in­
never even enters the rooms appropriated to the other terest was the advisabi l ity of forming a national 
departments of scientific investigation. This is un- chemi cal soci ety. A resolution looking in that di­
fortunate ; for it would prove beneficial for the physi· rection was lost by a single vote, the objection being 
cist to di p into che mistry, and for the astronolner to that it  might impair the i nterest now taken i n  the A. 
take a taste of geology, and the statistician to refresh A.  A. S. A better fate awaited the report in favor of 
h imself with a l i ttle botany. But, on the other hand, securing a due place for chem istry in all our public 
when it  i s  remembered that there were offered at the schools. It was unanimously adopted, on the ground 
Toron to meeting no less than 228 different papers, be- that this branch of science is  too important to be 
sides the lIlore extended l ectures and addresses, it is evi- olllitted frolll any curriculum, although the various 
dent that a hearing for them can be had in no other methods of teaching it may be wisely adapted to the 
way than by the plan now adopted. The m ethod re- age of the pu pils. 
sorted to at the Boston meet ing might wisely be em- Prof. Chanute spoke before section D, on the" Pre­
ployed at al l  meetings, v iz . ,  of having a b u l leti n in each servation of Timber." The illl Portance of th is topic 
section announcing what was in progress in all the other appears when we consider that the annual loss to the 
sections, so that mem bers could have some option as t.o United States for rai lroad ties alone alllounts to 
what particular papers they would choose to hear, the $25,000,000, besides the immense losses in b l"idges, tele­
bul leti ns  being constantly corrected by telephone. graph poles, fences, etc. The growing scarcity of wood 

In trying to describe, however briefly, the work done suggests means of preventing its decay. A mong the 
in the sections, we meet the difficulty of doing justice most successful are : Kyanizing with corrosive subH­
to more than two hundred carefully prepared com- mate, copperizing with sulphate of copper, burnettiz­
munications, in some cases the result of several years' ing wi th  chloride of z inc, and creosoting or preserving 
research ,  and often accompanied by maps, d iagrams, by the use of coal tar. 
and pictures, or by long column!> of figures and sym- Here may be mentioned the paper read by Prof. 
bois. We can merely indicate a few w hose subj ects Fernow before the section of economics and statistics 
particularly drew attention. on t.he " National Interest to be taken in preserving 

In the astronolll ical section, that heads the l ist, Prof. our Material Resources. "  Being the chief of the 
E. S. Bolden gave a report on the observationtl that furestry d i vision of our Department of Agricult.ure, 
h ave been made with the great telescope of the Lick his views n atural ly  cOlllmanded great attention. He 
observatory since June, 1888. An experi mental series holds u p  Prussia as a Illodel in its resolve to hand down 
of moon photographs was made, some d ifficul t points in from generatiun to generation the great forests of the 
l unar topography were settled, the ecl ipse of July, 1888, country, merely using what might  be called the cur­
was carefully observed. Neptune  had been so di l igently rent revenue of them. The Amer.ican population is  
watched as to m ake i t  certain that the planet has no sparse as compared w ith the forests, and a man who 
new satel l i tes. Venus and Mercury were also observed, fel ls  one grove has no doubt that he can readi l y  buy 
as well as several comets ; notably the comet Brooks another, Forestry should real ly  be the use of the soil 
and its family of cometary masses. Prof. Burnham for It timber crop, j ust as another piece might be used 
also read a paper concern ing the double star di scover- for a wheat crop. And there is a scientific way of 
ies made at the  Lick observatory. Commun i cations gathering this wood crop. A part may be taken 80 as 
were made regard ing th e new Dearborn observatory, to promote the growth of those remaining ; and new 
and the work expected from i t; on the automatic plants may be seeded down to take the place of those 
ecJipsograph ; the Hastings achromatic objective ; on removed. But as matters now stand, our people use 
the solar corona ; and on the solar parallax and its twice as m uch timber annually as i s  replaced. 
related constants. Section E divided its time with the American Geo-

An important memorial for "A U ni versal Day " was logical Society, whose proceedings are reported else­
offered by Prof. Charles Carpmael, of Toronto, to the where in these columns. Among the papers read i n  
effect that the A. A .  A .  S. should add ress t h e  govern· this section, however, m a y  b e  mentioned one o n  .. New 
ments of the U n i ted States and Canada, each State, Fossil Plants, " by  Sir William Dawson; Olle on the  
Territory, and Province, and every n ation in  di plomatic . .  Lake Ridges of Ohio," by Prof. G .  F .. Wright ; an ac­
relation with them,  relative to the establ ishment of a cou nt of recent discoveries in Mammoth Cave, by B. 
day of 24 hours each, n umbered from 1 to 24 consecu- 0. Bovey ; and one on the" Strain on the Crust of the 
tively, regulated by standard hour merid ians, in con- Earth,"  by E. W. Claypole. 
formity with the proposal already made by the Inter- The anthropological section 11.1 ways has plenty to do. 
national COllvention h eld at Washington, in 1884. The The members heard Professor Putnam tell about the 
memorial was referred to the Council of the Associa- famous Serpent Mound in Adams County, Obio, which, 
tion, after being remarked u pon by those present. with 75 adjoining acres, was bought to be kept as a 

In section B, that of physics, Prof. B. C. Bolton, who public park under  the care of the Peabody Museum. 
has j ust returned from the peninsula of Sinai, exhibit- The mound is 1,400 feet long and l ies on a bluff over­
ed It map of the region and lantern views of its scene- looking Brush C reek. Its tail has a triple coi l, i ts  
ry, much of which was almost Alpine i n  its grandeur, body three convolutions, and in its open jaws there is 
as well as fraught with the deepest historic interest. a small oval mound. Other papers were about" Abori­
Bis special scientific purpose was to investigate the ginal Fire Making;" " The Evolution of Ornament ;" 
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.. Shinto Religion of the Japanese ; "  .. The Iroquois 
White Dog Feast;" " Missions among the Indians of 
California;" .. The Ancient Pit Dwellers of Yezo ;" 
"The Con tents of Children's Minds," etc. 

The section of biology was likewise crowded with 
topics of more or less interest and importance. Sir C. 
V. Riley, whose indefatigable se rvices have lately won 
for him the honor of knighthood, couched his lance 
again for an attack on all the foes of wholesome vegeta­
tion, explaining the intentional importation of friendly 
parasites, thus •. setting a thief to catch a thief." Mr. F. 
J .. .  Scribner exhibited and classified 25 species of gra sses 
found at the summit of  Roan Mt. Professor T. J. 
Burrill, of Champaign, 111., described a newly diEcov­
flred bacterial disease of Indian corn. A. J. Cook ex­
plained the ali mentary apparatus of the honey bee. 
Professor N. L. Britton read a paper on the flora of 
New Jersey. 

Having thus hastily skimmed over the long array of 
!<cientific papers, it remains to say a word about the 
excursions. About 250 went as the invited guests of 
the local committee, to visit the wonders of Niagara 
J!'alls, going and returning on Saturday. Some 125 
availed themselves of a loiiger trip to the charming 
Muskoka Lakes, lying north of the Georgian Bay. 
Steamers and yachts and row boats were placed at 
their disposal, on which they wound in and out amid 
the 365 islands that are said to dot the chain of lakes, 
although no one seemed sufficiently curious to verify 
the count. At the close of the sessions, a party of 
geologists, about 30 in all, took an excursion amid the 
Huronian rocks about Sudbury, and other localities 
Ilorth of Lake Huron, also exploring the copper mines 
of that region. 

The next place of annual meeting will be the city of 
Indianapolis, and the date is fixed a week earlier than 
this year, viz . ,  August 19, 1890. Prof. G. L. Goodale, 
of Harvard University, was elected president, Prof. F. 
W. Putnam permanent secretary, Prof. H. C. Bolton, 
of NeVI York, general secretary, with eight vice-presi­
dents and as many secretaries for the sections. The 
closing courtesies of the occasion were tendered, on 
hoth sides, with more than usual heartiness. The as­
Ilociation evidently won many friends in Toronto, and 
its members certainly carried away most agreeable 
memories of what its inhabitants proudly style the 
Queen City of the Northwest. 

• f e ... 
EIKONOGEN-A NEW UNIVERSAL DEVELOPER FOR 

PHOTOGRAPHIC DRY PLATES AND BROMIDE PAPER. 

Advances in photography are now so rapid that it is 
somewhat confusing to the professional or amateur 
photographer as to when and where the improvements 
wil l  stop-if they ever do. Simply the subject of de­
velopers for dry plates would compose a volume if all 
the formulas, with their variations, were published, in­
eluding as it would the experience and whims of hun­
dreds of photographers. Scientists in chemistry have 
been experimenting upon the  remarkable reducing 
(lower on tpe silver salts observed in the derivatives of 
aniline, and have endeavored to m ake them of practi­
cal use in photography. 

Such a derivative was d iscovered early in this year 
by Dr. Andresen, of Berl in ,  Germany, and is named 
" eikonogen. " It is manufactured there by very exten­
sive ani line dye works, and promises t o  supplant all 
other developing agents yet proposed. 

It is a substitute for pyrogallol, hydroquinone, oxa­
late of potash, and sulphate of iron, and, in fact, of all 
chelllicals that reduce the sil ver salts. As it can be so 
easily m ade, it becomes at once the cheapest reducing 
chelllical now on the market, and we have no doubt, 
a.s the demand increases, the price will be still lower. 
It is packed in small tin cans similar to those holding 
aniline dyes, havi ng' a hinged spout at one corner. 

It wi l l  keep indefinitely in a dry powder in any cli­
mate, provided it is not injured by t.he fumes of am­
monia, w i th wh ich it must not come in contact. It is 
in the forlll of a greenish-white powder, which, when 
dissolved in water, turns to a dark green color, but is 
perft'ctly clear. 

The advantages clai med for it, and which we have 
found to be substant .ial ly true by experiment, are that 
it  prod uces a bluish-black colored image, depositing 
in the fil m a very del i(Jate precipitate, which, in conse­
quence, brings out the finest details to a degree that is 
SUrpl'lSlIlg. The structure of the picture film is, there­
fore, m uch more compact and finer grained than it  is 
possible to obtain with the pyro or ferrous oxalate de­
veloper. The developer operates regardless of the tem­
perature. Hence it is adapted for use in hot or cold 
climates. It is non-poisonous, perfectly harmless, does 
not stain the fingers, does not discolor or deteriorate 
when exposed to the air in a tray or graduate, always 
keeps clear, will keep m ixed in a well-stoppered bottle 
ready for use for over a month, and acts so quickly 
and powerfully that the ordin ary exposures given for 
pyro development may, it is said, be reduced one-half. 
Rut its pre-eminent quality, in addition to its great 
reducing power, is that it does not stain the film in the 
least, even after repeated use, and hence a given quan­
tity of solution may be used over and over again, until 
its developing power ceases. 

$ritutifir �tUtrirau. 
The stainless nature of the developer adapts it ad­

mirably for the production of line work negatives on 
dry plates, for the development of lantern slides, and 
for positive prints on gelatino-bromide paper or porce­
lain. So satisfactory is its working on paper that we 
have substituted it for the ferrous oxalate developer. 
Its particular merit is that every copy on paper is 
beautifully clear in the high lights, which is a point of 
great importance in making bromide enlargements. 

For shortly exposed plates and bromide paper the fol-
lowing formula for a one-solution developer works well : 

Sul phite sodium C. P . . . . . . . . . . . ... . . . . . . . . . .. . . . . . . . . .. 2 oz. 
Carbonate of potash . . . . . . .. . .. . . . . . . .. . . . . . . " ............. 1 ..  

Distilled, melted ice, or rain water . . . . . . . . . . . " ........... . 30 u 
Eikonogen . . . . . . . . . . . . . . . . . . . . • •  � • . . . . . . . . . . . . . . . • . . . . .  ] u 

Dissolve i n  the order named. Eikonogen is perhaps 
ten times less soluble than pyro. We tried to dissolve 
the ounce in 10 and 20 ounces of distilled water, but 
without suceess. In using this developer it is advised 
that from six to eight drops of the following acceler­
ating solut.ion be added: 

Hyposulphite o f  soda . . . . .. . . . . . . . .. . . . . . . . . . .. . . . . . . . . . 60 gr. 
Bromide of sodium . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . .. . . . . . 360 .. 

Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 oz. 
We sim ply added three or four grains of bromide of 

potassium to five ounc'es of the developer and ob­
tained good results. 

It is not necessary to mix the carbonate of potash 
to form one solution. It  may be kept separate and 
dissolved in concentrated form in the proportion of 
160 grains to the ounce of water. Taking five ounces of 
the sulphite and eikonogen solution and adding thereto 
from :\4 to � a drachm of the potash solution, as a de­
veloper will  bring out an ordinarily well-exposed plate 
as rapidly as if  a strong pyro and potash sol ution were 
employed. After the image is well out and there are 
some details in the shadows that do not appear, 
it is only necessary to add a drachm of the potash 
solution to the oeveloper to easily bring them out. 
There is no fogging of the film whatever by the devei­
opel'. Hence though the image may appear suddenly 
and be well developed w ithin a.  minute after the de­
veloper is applied, one need not fear to leave it on 
long enough to acq uire sufficient density. If the de­
veloper operates too fast, it may be improved by dilut­
ing with water and adding a fe w grains  of bromide 
of potassium. Or the developer may be. poured off and 
a weak bromide of potassillm solution be poured Oil. 
A developer for lantern slides need not be as strong in 
eikonogen as for negatives. We recommend the fol­
lowing proportions: 

Sulphite sodium C. P . . . . . . . . . . . . .. ... . . . . . . . . .. . . . . . . . . . 10 gr. 
Carbonate of potash . . . . . . . ... . . . . .. . . . . . . . . . .. . . .. . . . . . . . 2 .. 
Eikouogen . . . . . . . . . .... .. . . . . . . . . . .. .. . . .. . .... .. . . . . .. 5 .. 
Water (distilled or ram water) . . . . . . . . .. . . . .. . . . . . . . . . . . . . 1 oz. 

The above may be used as one solution, and will 
develop a number of lantern slides. As soon as it 
begins to work slow, 2 or 3 grains of carbonate of 
potash added will accelerate it. The high lights will 
be absolutely ciear, while the black portions will not be 
too dense for the lantern. The tone is bluish black. 

Eikonogen and Soda Developer. 

A. 
Sodium sulphite (crystals C. P.>'.. . . . . . . . ........... 4 oz. 
Distilled water . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . 60 .. 

Elkonogen. . .. .. . . .  ........... ...................... 2 .� 
B. 

Sodium carbonate (crystals).... . . . . . . . . ............... 3 oz. 
DistiIJed water.... .. ......... . . .  . . . . ............... :.lO .. 

Dissolve in order named. A developer is made by 
adding to 3 oz. of A, 1 oz. of B. 

Single Solution, Eikonogen and Soda Developer. 
Sodium sul phite (crystals C. P.)..... . . . • . . . .  . . • . . .  . . . . 4 oz. 
Sodiunl carbonate.... . . . . . . . . .  .. . ........... .. . . . 3 u 

Distil led water.... . .................................. 80 " 

Eikonogen . . " ............ ........ ................ . 1 .. 

Dissolve in the order named. Add a few d rops of 
the hypo solution during' development. All of the 
formulas are based on 437� grains to the ounce. 

The usual alum and fixing baths may be employed. 
We notice that the developer permeates the film 

more evenly and rapidly than with pyro, and acts with 
an energy which is astonishing. For under-exposed 
or i n stantaneously exposed plates it is especially 
adapted, and will  make the production of such pic­
tures a pleasure. 

We have developed in seven ounces of solution twelve 
10 by 12 plates in succession, without replenishing it. 
After four plates have been developed, the solution 
should be filtered to eliminate the floating' particles of 
gelatine that become detached during development. 
The color becomes yellow when it  is exhau sted. It is 
probably unnecessary to rock the tray. We are glad 
to know that eikonogen is to be supplied to the trade 
here in large quantities. As a universal developer for 
dry plates, it stands at the head. 

.... � ., 
Traction Increaser. 

An electric traction increaser for increasing the trac­
tive power of locomotive en�ines, invented by Elias E.  
Ries,  of Baltim'ore, has just been t.t'sted w ith sat.isfac­
tory re!>l1lts, so says En.qineering News, on the Phila­
delphia & Reading Rai l road. The trials were made on 
the Frackville grade, 185 ft. per mile. The apparatus 
consists of a small dynamo and engine mounted upon 
the locomotive and furnishing an electric current, 

177 
which is passed from the forward to the rear driving 
wheels, through that portion of the track rails lying 
between them, causing an i ncreased friction between 
the wheels and the rails, which is claimed to be far 
superior to that obtained by sanding the tracks. With 
the dynamo running and a train of 45 cars attached to 
the 10(Jomotive, the ascent was made in 28 minutes, 
while without the current a trip over the same ground, 
with the same train behind, required (;5 minutes. The 
current used is low tension, and the increased traction 
obtained is under complete control by the engineer. 

...... 

The Great Storm. 

During the week ending September 14 the Atlantic 
coast, for a range extending from Maine to Virginia, was 
visited by the worst northeast gale known for many 
years. The storm in this city began on Tuesday, Sep­
tem bel' 10, and for three days raged WIth unabated 
severity, after which it gradually became redu�d in 
strength. It was characterized at first by very h igh 
winuiS, accompanied by some rain ,  and toward the end 
there was an exceedingly heavy preci pi tatIOn of mois­
ture. The barometer during the three days changed 
very little. The registry on the SCIENTIFIC AMERICAN 
barometer showed nearly a straight line, beginning to 
take an upward direction on Friday. 

Along the coast very high tides, accompanied by 
high seas, prevailed. At the summer resorts on the New 
Jersey and Long Island shores much damage was done. 
At Coney Island the temporary structures on the beach 
were swept away or serio llsly damaged. 'rhe lawns of 
the hotels were covered with sand s wept in by the 
waves ; and the Brighton Beach race course was in­
undated, so that boats were rowed over the site of the 
track and field. The Brighton Beach hotel, moved 
back last spring as described at the time in this paper, * 
was threatened, but although tho waves washed u p  
nearly to t h e  si lls, the building itself was un injured . 
One thing was made clear, that, if the sand strip called 
Coney Island is to be preserved , a more adequate pro­
tection than any hitherto afforded it is essential .  The 
breakwaters at Brighton and Manhattan Beach proved 
of no value, and were all swept away. 

The story from the New Jersey coast was a s imilar 
one. From Sandy Hook south to the Delaware, im­
mense damage was done. The sea broke throngh the 
Sandy Hook peninsula and opened the old inlet that 
formerly existed there, but·which has been closed for 
many years. Later a new inlet was temporarily  open­
Ild, so that Sandy Hook at one time was two islands. 
Seabright, Long Branch, and the resorts below them 
were inj ured to the extent of many thousand dol lars. 
Further south, at Atlantic City, the state of affairs was 
still worse. On Monday, the last train for three days 
left the city. The water then advanced and, sweeping 
around the city, flooded the low ground back of it, 
cutting' it off from the mainland and converting it in· 
to an island. Some twenty thousand people were thus 
cut off, and much fear was entertained of pri Yation, if 
not of famine. Whole rows of houses were inundated, 
and no accurate estimate of the damage can be given.  
On the second day of the storm, five men undertook to 
leave the place. By creeping along the rai l road trftckH 
and swimming the deep cuts they managed to reach 
the mainland. The trip  of five mi le� to Pleasantville 
occupied four hours. Later a number of trips of tbis  
character were made, and on Thursday, at ten  o'clock 
in the morning, the first train, s ince the  in undation, 
left Philadelphia for Atlantic City. Since then, regu­
lar communication has been maintained, and trains 
have been crowded with those leaving,. 

Shipping was greatly delayed. The coasting vessels 
sought harbors wherever they could find them. The 
Delaware Breakwater anchorage was crowded far be­
yond its capacity. The waves broke over the struc­
ture and carried away the fog bell, wrecked the tele­
graph statio n and several piers. At last the vessels 
began to come ashore, and one after another they 
struck the beach until nearly th i rty weJ'('l stranded. 
The crews 6f the vessels that reached the beach were 
all saved. Others foundered further out, and IIlany 
sailors were drowned, the loss of l i fe i n  that vicin ity 
being in the neighborhood of fifty souls. 

The outgoing steamers carried a: number of pilots 
to sea, it being impossible for them to leave the ves­
sels they were engaged on because of the storm. The 
United States cruiser Atlanta left  the New York navy 
yard on Monday, bound to Newport.. For three days 
nothing was heard of her, and much anxiety for her 
fate was entertained. She did not reach her port un til 
Thursday morning, although in ordinary weather the 
distance should have been made in twelve hours. 

In  New York the high tide occasioned m uch dis­
comfort to occupants of buildings near the water. 
Their cellars were flooded at each high tide. Up Long 
Island Sound many vessels were delayed, and any 
quantity of yachts were carried away from their moor­
ings and wrecked and stranded. 

On the whole, it is safe to say that the storIll has 
been one of unprecedented effect upon this coast. The 
damage done hy it w i ll be far greater than that caused 
by any previous gale. 

* SCIENTIFIC AMERICAN, AprIl 14, 1888.. 
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1 7S Jeitutifi t �mtritau. 
AN IMPROVED FRUIT PICKER. valve seat on the inside of which is an inwardly open-

A device to facilitate the gathering of fruit without ing valve secured on a pin extending outward, and 
bruising the  fruit or inj uring the tree is illustrated connected with a spring which holds the valve on its 
herewith, and has been patented by Mr. Stephen seat, and at the same time permits its inward opening. 
Brazee, of  Preston Hollow, N. Y. 'I'he device consIsts The arrangeIllent is such that when the piston in the 
of a bag attached to a lazy tongs frame provided w i th cylinder Illoves backward the outer valves open inward 

to admit air, but when the piston moves forward these 
valves are held on their seats by the springs and by 
the pressure of the ail' inside of the cylinder, while the 
valves i n  the discharge box are opened inward by the 
force of the air in front of the pisto., and the air from 
the cylinder passes through the inner valve seat in the 
usual manner to the desired point . 

BRAZEE'S FRUIT PICKER. 

a handle of s uitable length, and connections between 
the haudle and fralll e whereby the tongs may be 
readily operated by means of a cord pa8sed through 
eyes or gu ides down the handle. 'I'wo members of the 
lazy tongs extend beyond the pivotal point to  which 
the inner edge of the bag is atta'3hed, and on the lower 
side of one of these members is a post adapted to be ad­
j ustably secured to a stud on the upper end of the 
handle. To normally hold the frame open, and to open 
it automatically when it has been contracted, a, spiral 
spring is coiled in recesses around the i nner pivotal 
pin, one end of the spring being secured to each of the 
1 wo inner members of the frame. For closi ng or con­
tracting the frame, a cord attached near the inner end 
of one member of the lazy tongs is passed around a 
p ulley on the outer end of the other member, and 
thence back t.hrough an eye on the first member and 
down the handle, so that by drawing upon the cord the 
frame is contracted around the fruit and can be con­
veniently brought in cont,act with the stem . 

... � . ,  .. I 'AN IMPROVED VALVE HEAD FOR BLOWING ENGINES. ! 
A valve head designed to receive and discharge a '  

great quantity of  air at each stroke, and whose con­
struction is such as to permit of an easy replacing of 
a worn-out val ve without taking off the usual hand­
hole plate or distu rbing the other parts of the engine, 
is shown in the accom panying illustration, and has 
been patented by Mr. Calvin L. Moore, of Lebanon, Pa. 
Fig. 1 is a sectional side elevation, and Fig. 2 a sec­
tional plan view of the improvement, Fig. 3 show­
iug its application to the end of a cylinder. '1'he 
valve head has a casing, with exterior annular rim 
secured by  one end to the cylinder, there being in the 
ri m a desirable number of i nlet valves. directly behind 
which, in the inside of the casing, are discharge vah'es, 
located in  a rim of the annular discharge box, mounted 
on the inside of the casing and connected in the usual 
1llallner with the discharge pipe leading from the en­
gine to the furnace or other place. Each valve in the 
exterior annular rim is provided with a readily re­
movable valve seat, on the inside of which is held a 
valve adapted to open inward, and provided with rods 
extending outward, a spring secured to the outside 
flange of the valve seat exerting its tension on each of 
the rods to normally hold the valve on its seat, but 
permitting it  to open i nward. Each discharge val ve 
in the discharge box on the inside of the casing has a 

MOORE'S VALVE HEAD FOR BLOWING ENGINES. 

. . .  ,. . 
'.l'he Eiffel To",er. 

T�le receipts of the Eiffel tower continue to increase 
at a great rate. Up to July 16 the total alllOunt received 
from visitors ascending the tower was $380, 000. and 
during the week ending July 16  the amount received 
was $67, 000. At this rate the structure wil l be more than 
paid for before the cl ose of the exhibition. Besides the 
money paid for ascents, the rental charged to various 
concessionnaires amounts to a large sum. A new at­
traction has been recently added. On the second plat­
form a letter box has been installed, and post cards, 
provided with a special Eiffel tower postage stamp, are 
on sale. A vast number of people take pleasure in 
writing from this height and in knowing that their let­
ters will be collected from the tower box. 

. 4 . ' .  
AN IMPROVED STEAM BOILER. 

The accompanying illustration represents a boiler 
designed to faci l itate the Illore perfect combustion of 
all the gases generated, and to effect this it is con­
structed in sections, one in ad vance of the other, the flue 
area increasing as the sections recede from the firebox, 
and the spaces between the sections forming different 
combustion chambers. The invention has been pa­
tented by Mr. Charles J. Davidson, of 409 Lafayette 
St. ,  Sioux City, Iowa. Communication between the 
first and second boiler sections is established by upper 
and lower pipes, the latter pi pes leading to a hlow-off 
pipe which is in communication with the third boiler 
section. A pipe leads from the upper portion of the 

DAVIDSON'S BOILER. 

third boiler section to the lower portion of the second 
boiler section, and stop cocks or valves are arranged 
in all the pipes. Hollow pedestals beneath the second 
and third combustion cham bers serve as ash recep­
tacles, and the feed water is supplied to the last boiler 
section, as indicated by the arrow. 

. . . ' . 
Ne", .Torpedo Boats. 

Messrs. Yarrow & Co. have delivered to the authori­
ties at Portsmouth two of the first-class torpedo boats, 
of which they have several under construction for the 
British govern ment. These boats have Illany features 
of novelty, being of a much improved type When com· 
pared with the first-class torpedo boats now in the 
B ritish navy. They are 130 feet in length, with a beam 
of 13 feet 6 inches. and on trial obtained a speed of over 
22Yo knots during a continuous run of three hours, 
having a weight of 20 tons on board. As regards 
maneuvering powers, these boats have exceptional ca­
pabilities, it being found that at full  speed they can 
tUl'll within a circle the diameter of which is twice the 
length of the boat . 

• • • • • 
A Sillgular Railroad F i r e .  

A dispatch from Pittsburg, September 4, says: The 
limited train from the East was thirty-five minutes late 
last night in arriving, through one of the most unex­
pected as well as surprising accidents which has hap­
pened since the vestibule train has been started. Be­
tween Phi ladelphia and Harrisburg the roofs of the 
t wo forward coaches caught fire through friction, 
which wore off the rubber casing and got the steel 
plates red hot. The fire was easily put out at Harris­
burg, but the fact that the fire was so easily started 
has set the railroad people thinking of a new way to 
obviate such accidents. The train went through to 
Chicago without changing cars. but a meeting will be 
held within a few days to devise some means of avoid­
ing this new danger to vest ibule trains. 

[SEPTEMBER 2 I ,  1 889. 
A COMBINED CARPENTER'S RULE, CALIPERS, ETC. 

The accompanying illu�tration represents a com­
bination drawing and measuring instrument, which is 
simple and durable in construction, and comprises a 
rule, a COIllpass, a marker, and calipers, being especially 
designed for the use of carpenters and other artisans. 

DELMAGE'S COMBINED RULE, CALIPERS, ETC. 

It has been patented by Mr. William A. Delmage, of 
No. 1 1  Bri dge Street, Lowell, Mass. Fig. 1 repre­
sents the instrument adapted for use as a compass, 
Fig. 3 showing the outer ends of the compass points, 
one of them provided with a pencil. On the main 
members are hinged end members, evenly dividing the 
two parts of the rule, the hinges being adapted to be 
locked by a removable pin, as shown in Fig. 4. The 
outer ends of the end members are each provided with 
a metal ferrule, from the end of which a knife or 
marker extends outward from one side of the ferrule, 
by means of which the instrument is adapted to mark 
boards or other lumber, as shown in Fig. 2. Instead 
of forming the markers directly on the ferrule, a knife 
or marker may be fastened by a set screw to the ends 
of the members, the screw passing through a slot to 
permit of moving the marker inward or outward, as 
shown in Fig. 5.  On one of the end members is 
pivoted an arm extending at its free end through a 
slot in the oppO!,ite end member, this arm serving to 
prevent sidewise motion of the two members when the 
instrument is used as a compass. This arm is held in 
place by a spring, and when disconnected folds into a 
recess in one of the members. 

• • • • •  
AN IMPROVED LOCK JOINT FOR BEAMS. 

A lock joint support for connecting the ends of 
beams with transverse beams, to obviate the cutting 
and mortising of the transverse beams, and thereby 
weakening them, is illustrated herewith, and has been 
patented by Mr. Rohj(rt W ray, of New York City. The 
support is formed in two parts, a hook portion to en­
gage and rest on a beam, and having on one face a 
vertical projection with a dovetail socket open at the 
top, as shown in Fig. 5, and a socket portion to re­
ceive the end of a beam, as shown in Fig. 2. 'I'he 
socket portion bas a dovetail projection to engage the 
dovetail socket in the hook portion, and a flanged top, 
the bp,arn being secured in this socket portion by means 
of bolts, without any cutting or mortisin g. The hook 
portion may be used without the socket portion, the 
beam being then formed with a dovetailed end, as 
shown in Fig. 4, to engage the socket of the hook por­
tion. Fig. 1 shows the use of this lock joint in both 
ways. 

For further information relative to this invention 
address Messrs. Little & Hamilton, No. 386 West 125th 
Street, New York City. 

WBAY'S LOCK JOINT FOR BEAMS. 
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SEPTEMBER 2 1  , 1 889.] 
A N  IMPROVED PEN HOLDER. 

The accom panying illustration represents a pen 
holder having a rigid handle and flexible pen receiver, 
also providing means whereby the degree of flexi­
bility may be regulated at will. It  has been patented 
by Mr. James P. Egan, of No. 2420 'I'iebout Avenue, 
Fordham, N. Y. Fig. 1 shows the construction when 
a tubular handle is employed, Fig. 2 being a sectional 
view, and Fig. 4 shows the construction when a solid 
handle is used, Fig. 3 being a sectional view.  Each 
form of handle has an elastic pen receiver, that used in 
Figs. 1 and 2 being 
a solid piece of 
elastic rubber or 
i t s  equivalent, 
with a shank cor­
responding with 
the bore of the 
h a n d l e ,  and a 
head in which is 
a semicircular re­
ce�s to receive the 
pen. The head 
is preferably pro­
vided with a met­
al or hard rubber 
outer plate,  with 
a cut correspond­
ing with that in 
the elastic rubber 

2 3 

�Gi 
EGAN'S PEN HOLDER. 

receiver, the plate holding tbe edges of the receiver from 
fraying. When the receiver is to be attached to a solid 
handle, as shown in Figs. 3 and 4, one end of the  handle 
is reduced in diameter to receive a metal recei ver, and 
the shank is made longer and tubular at the end to 
slide over this  reduced portion of the handle, while a 
sleeve is held to slide upon the exterior of the shank 
between the inner extremity and the head. This 
sleeve regulates the elasticity or pliability of the solid 
portion of the recei ver, according as it is moved for­
ward or backward. 

LICe In N eW' York - the Elect.·ic Trench N ul8ance. 

Residents along Sixth A ven ue say the ventilation of 
the trenches creates a regular n uisance on the avenue 
wherever it is done. Policemen on post declare that 
the escape of noxiolls gases at such time is " almost 
enough to knock a man down. "  It lasts quite a length 
of time, and fiJls the air with a vile odor. The venti­
lating is done, as a rule, after 11 o'clock at night by a 
grou p of men with lanterns, who travel u p  and down 
the avenue, opening the . m!!.nholes one after another 
and allowing the gas to escape. It gathers quickly 
and in big volumes in the trenches, and requires con­
stant attention to prevent explosions. The methods of 
ventilating are still very prim itive and apparent.ly im­
perfect. The men carry the lanterns to use .as danger 
signals to warn drivers that the manholes are open. In  
the daytime blowers are used at  stated intervals to  
blow the  gases from the trenches into  the manholes. 
Disinfectants are used, too, but they don't appear to 
be very effective in abating the nuisance of the 
stenches that arise whenever the manholes are opened 
at night. 

$titnfifi t �mtritlln. 1 79 
Gas at Sandy Creek , N. Y. preserved its original character very well after being in 

The Sandy C reek, N.  Y. , gas well is  now over 700 ft. use 25 years ; but it only contains 12 per cent of mine. 
deep. This is 150 ft. below the point where the first ral matter.-Chemical Trade Journal. 
signs of gas were struck. The rock is of the Trenton .. , • , • 
formation,  and contains the remains of shells in abun- AN IMPROVED MUSIC LEAF TURNER. 
dance, which shows that this rock, now 700 ft. below An invention designed to provide for the automatic 
the surface, was once on the surfacfl and fu l l  of animal I turnin g of pages of music to be read at a piano is illus­
life .  The Sandy Creek News says : " There is an trated herewith , and has been patented by Lieut. 
abundance of gas, more than enough to run the engine, Gianni Bettin i,  of No. 334 Fift.h Avenue, New York 
while at n ight it is burned from a 2 in. pipe and il- City. The frame of th is device centrally supports a 
lumines the town. At a distance the burning .gas ap- tube in which a series of leaf-turning wire rods are held 
pears as reflecting on the clouds like a large conflagra- to turn, each rod 
tion, and so extensive is the reflection that on a dark having at its out-
night the roads for a mile or two about the village are er end a cli p  for 
lighted by the flashes of the burning gas. " holding the pages 

• ' . '  • to be t u r n  e d . 
AN IMPROVED TWO-WHEELED VEHICLE, 

A two-wheeled vehicle of s im ple construction, in 
which the seat may be adj usted to accommodate riders 
of different weight.s, and in which the " horse motion " 
will not be felt, is illustrated here with. and has been 
patented by Messrs. J ames R. Parks and Jesse Kim­
ball, of New Madrid, Mo. The thi1ls are united near 
their rear end by a straight cross bar, and a curved 
brace bar in front of it, and from the under side of 
each end of the straight cross bar a brace rod is ex­
tended downward beneath the axle, the axle  cl ips be­
ing passed through the ends of these bars. To the 
under face of each end of the straight cross bar is se­
cured a downwardly extending brackpt, to w hich per­
pendicular apertured plates are p ivoted in pairs, the 
lower ends of these plates being connected by links and 
a spiral spring to the under side of the curved thill 
bar. Between each pair of apertured plates thfl inner 
ends of the curved seat-supporting bars are pivoted , 
the seat being attached to a hori zontal rearward exten­
sion of the bars, and the inclination of thfl seat being 
varied at will by raising or lowering the p ivotal point 
in the plates extending downward from the bracket. 
The seat bars are supported at the rear by a rocking 

PARKS AND KIMBALL'S TWO-WHEELED VEHICLE. 

bolster, suspended from crank arms turning in bearings 
formed upon the i nner member of the axle clips, there 
being held on this bolster an elli ptical spring with a 

These r o d  s are \��Il�!Jg> bent out at right 
\' angles from the 

BETTINI'S MUSIC LEAF TURNER. 

tube at the top 
and b o t t o m to 
form arms, and , 
in c o n n e c t i o n  
with the bottom 
arms, springs, and 
s p r i n g -actuated 
p i  v o t e d  ·fingers, 
shown in Figs. 2 
and 3, are attach-
ed to the base bar 

of the frame, to engage and hold the arms in place, and 
turn them when released. I n  using this music turner, 
the several leaves of a piece of music are placed in en­
gagement, successively, with the clips on the d i fferent 
arms at the top,  and the lower horizontal arms corre­
sponding therewith are brought to the right of the 
frame and engaged by the fin gers, when, upon touch· 
ing the first or lower finger, t he first page will be 
turned, and then the second and third, etc. , as the 
several fingers are pressed. Before repeating a page, 
the arm by which it is held is passed back to the right, 
and to repeat the whole piece al l the arms are passed 
back together. An adj ustable rest bar for su pporting 
the music is  held to slide vertically on the frame, and 
has near each end a pivoted stop of spring metal for 
retaining the divisions of the music in place, pressing 
them against the side bars of the frame. 

. 

Ice in the Sick Room. 

A saucerful, ()� .;ilavea iCE\ Oa)·s th� 1'7 �'-:T Y 0:1, --Jfcd-ical 
Times, m " )  be preserved for twen ty-four hours with 
t,h:;  .oermometer in the room at 90° F. , if the following precautions are observed : Put. t h e  saucer containing 
the ice in a soup plate and co\'er i t  with another, 
Place the son p plates thus arranged on a good, heavy 
pillow, and cover it  with another pi llow, pressing the 
pillows so that the  plates are com pletely em bedded in 
them. An old jack-plane set deep is a most exceI 1ent 
thin g  with which to shave ice. It  shoul d be turned 
bottom upward, and the ice shoved backward and for­
ward over the cutter. 

. ' . I �  
AN IMPROVED ARTIFICIAL LEG. 

head block, to which a semi-ell iptical spring is fastened, The accompanying il lustration represents an arti -
AN IMPROVED BLACKING BOX. the ends of the latter being secured to the horizontal ficial leg of st rong and simple construction, designed 

A box to hold l iq uid blacking, and adapted to be section of the seat bars. Thus the seat is h eld upon to gh'e a n atu ral 
readily applied to the ordinary dauber, permittil Jg a springs adapted to flex vertically, and the forward ends movemen t to each 
supply of blacking to flow to the bristles of the dauber of thA seat bars are secured in bearings con trolled by jo in t, and to be 
as d esired , is shown in the aecompanying illustration, springs capable of flexing laterally, the seat being es- readily lengthen" 
It h!l.s been patented by Messrs. Paul G. Metzler and sentially independent of the axle. ed as d e s  i r e  d ,  
Roderic S. Davis, of No. 300 East Eighth Street, Lead- .. , • , .. when u s e d by 
vil le, Col. The In dia R ubber. those who have 
blacking recep- Probably no article of m erchandise has been studied not yet attained 
tacle may be of so well w ith a view to adulteratioil as rubber. We their full growth. 
tin or 0 t h e  l' have met with many samples of cotton goods wherein It has been pat-
metal, and has the added matter averaged half the total weight, but ented by Mr. Wil-

centrally of its i n  a recent trial it has been proved that 55 per cent of liaUl L. Snyder, of 
b o t  t o m  a foreign materials is not an uncommon thing to find in No. 41 1 Mary St. , 
d own w a r d I Y even what are considered good samples of commercial N o r  t h Denver, 

. t '  t rubber. The rubber in question contained 45 '27 of Col .  The u ppe,r leg proJec mg u-
bular 0 u t i  e t, pure rubber and 54' 73 of mineral matter i n  the hund red portion is formed 
the inlet open- parts, the mineral ingredients being made up as fol- with a curved re o 
ing at the top lows : cess a n d  f a c e  
h a v i n g a METZLER AND DAVIS' LIQUID Whiting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20'75 parts. SNYDER'S ARTIFICIAL LEG. plate to which a 
threaded cover BLACKING BOX. Steatite . . . . . . . .  . . . . . . . .  . . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  9'03 " shank is secured, 

Barytes . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . ... 6'70 " 
fitting an exte- Litharge . . . . . . . . . . . . . . . . :. . . . . . . . . . . . . . .  . . . . . . . . . .  . . .  7'50 " carrying at its lower end a socket ball, while the 
riorly threaded collar. Within the receptacle at one side Sulphur . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5'40 " lower leg portion has a curved socket piece at the 
is journaled an angled lever arm, having an outward ly  I,amp black . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2'30 " top fitting in the recess and h aving a socket for the 
extending crank arm, a valve, consisti ng of a cork d isk ,  The vulcanization of  this mixture with rubber was ball. An ankle piece d ivided longitudinally is adj ust-
being secured to the end of the lever a rm, the cork effected by heating for ninety minutes at 2870 F. , or ably secured i n  the lower leg portion, and the foot 
being so mounted that by the turning of the crank equivalent to 40 pounds steam pressure. piece has a ball joint restillg in a recess or socket in the 
handle it can be made to cover or uncover the outlet Of course, we do not wish to infer that the mixing of lower end of the ankle piece. the forward part of the 
upon the bottom of the box. Wings are attached to the foregoing ingredients with rubber must necessarily foot piece being also provided �ith a ball joint, to 
the sides of the box at the bottom, by which the box be looked upon as a sophistication.  There are many allow for the bending of the foot. A metallic cylinder 
may be readily secured to t.he dauber, a hole having purposes to whICh pure rubber could not be applied ; is arranged central ly within the lower leg portion, 
been first made in the head of the dauber. to receive the but seeing that the usual trade mixtures enable it to  with perforations, in connection with screws extending 
outlet tube formed in the bottom of the box. be put to such very diverse uses, consumers should be through the leg portion into the shank and in the 

.. , • I • able to specify the exact kind they require. It is an metalli<1 cylinder, whereby the l imb m ay be readily 
A FRENCH manufacturing firm h as brought out a acknowledged fact th at the use of rubber has, to a large i lengthened. The joints are made entirely of wood, 

new fabric made of the fiber of ramie, and called . extent, been given up in chemical works, on account of I and designed to work freely to  give a perfect and 
ramie linen, that is said '  to combine the qualities of  the uncertainty of  its longevity, and this notice has natural movement, the parts being free from slides 
linen and silk, with double the strength of linen. been prompted by the sight of a rubber cord that has ' and iron straps. 
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THE BROOKLYN NAVY YARD. 

The Brooklyn Navy Yard is the repairing station for 
al l the government ships of the North Atlantic Squad­
ron .  It has a receiving ship for enlisting sailors, a bar­
racks for marines, a thousand workmen turning out 
war m ateria l ,  ships bristling with guns ready for in­
stant action, and a large ship building. The cries of 
officers to their men, the grind of great h awsers through 
swaying blocks, of stout-l inked chains through hawse­
p i pes, the clank-clank-clank of lagging pawls around 
a windla ss, the shri l l  pipi n g  of a boatswain in the tops, 
the blare of It bugle, and the never-ceasing rap-bang, 
rap-bang of hammer and sledge-such sounds assail the 
ear on every hand .  

The approach to the  navy yard by  water i s  easy and 
pleasant, with clean-cu t, well-kept passages to left and 
right. '1'he approach on the lan d  side is through n ar­
row and uninvi t ing' streets, the  entrance being about 
half a mile  east of the Brooklyn end of the great bridge 
connecting t h at city with New York. 

At the gate is a sergeant of marines, and sentrieE are 
paci n g to and fro. Every entering stranger is stopped, 
passes being given to those who appear to be respecta­
b le  visitort'l, while the loiterer or those who would smug­
gle spirits aboard the ships to the crews are t u rned 
away. 

On an elevated plateau to the l eft of the entrance are 
the house and grou n d s  of the commodore-commandant. 
The build ing is a modest wooden structure built before 
the war, and surrounded by elms, cotton wood, maples, 

, and towering  hedge. Here also are pear and apple 
trees, a finely trimmed lawn, and an old-fashion ed gar­
den. 

The most prominent object in  sight as you walk down 
the road from the entrance is an enormo u s  h ul k  that 
looms u p  on the water line.  It is the receiving shi p  
Vermont,  l y i n g  a t  the Cob dock. A l ittle flat-bottomed 
boat, that w orks its way back and forth across the 
s tream by m eans of a hawser stretched frolll shore to 
shore, ferries you across to a platform, whence it is 
only a few steps to the Vermont. Captain Beardsley 
com mands the Vermont, receiving the crews of incom­
ing sh ips when they are not needed aboard and organ­
izing new companies for ships newly put in commis­
sion. 

At the northeastern end of the Cob dock is the ord­
nance dock. Here i s  an enormous crane for l ifting guns 
out of and l o weri ng' them into a ship's battery. Near 
by are rows of big guns resting upon rollers. Some are 
old-fashiAued 9 inch smooth h,o!"es, others are 15 i n ch 
}B �eaHbei-,'·wjtli rIfled ·cYiinders set wiiliill:r-an old -ti me 
makeshift ; and again there are the' new steel rift,es, 30 
feet long, wi th 8 i nch bores, and, when set up ori tne 
ships' decks, each h a v i n g'  a great steel curtain or h ood 
to protect the  gunners from an enemy's fi re, the gun 
projecting through. 

A fleet of old-fashioned, worn-out, or dismantled 
craft l i e  about t h e  eastern side of the Cob dock. Erics­
son's Destroyer, her terr i ble submarine torpedo lashed 
u pon her forward deck, creaks and frets at her hawsers, 
as though im patient tu be off at her work of destruc­
tion. Then there's the Alarm, a long, narrow, sharp­
stem med, rakish -look ing craft, for which great things 
w e re prom i sed but l ittle real ized. 

A monster submarine boat, lying u pon a grassy 
ban k, looks like the egg of some antedi luvian reptile 
waiting t o  be hatched . Its in ventor proved practically 
to the n aval authorities that his boat cou l d  navigate in 
the su b-current, and then, the government showing no 
d isposition to buy, left t his  massive monument to un­
rllwarded ski l l  a n d  forgot to  call for it .  There's the 
old monitor Nantucket , her h alf-submt.'rged decks sur­
roundl'd by vagrant l ogs dri fting to and fro against hl'r, 
though once, with fu l l  steam u p, she burst a boom of  
logs and chai ns and , passing a n est of belching forts, 
made the open sea. Perhaps the most curious sight in 
the yard are two sh i ps partly built and then suffered 
to rot and rust away, the appropriat ion fai l ing. 

There are two ship houses i n  the yard. One contains 
a fleet of shi ps' long boats, c utters, gigs, and dingies, 
the other the growing skeleton of the armored steel 
cru iser Maine. When com pleted this ship wil l  be of 
6, 648 tons displacement, have tw in screws, and carry 
a battery of ten guns.  A de8cription of the work of  
construction of t h i s  sh i p  i s  left f o r  a future article , only  
the work of the yard shops as i llustrated by t h e  pre­
paration of the parts for fitti ng to such a construction 
being'  here touch ed U pOll . The work on the bending 
o f  s l a bs [see F i g. 5] is highly interestin g, showing as 
i t  d oes how, even in so ponderous a construction as a 
st eel cruiser, every plate and angle i ron m UElt be fash­
ioned i n  e xact accordance with the l i nes, exaggerated , 
uf cour , e, of a Illod el w hich a man can carry u nder his 
a r ll lS ; h o w, i ndeed, every cun·e is  -!nown and calcu­
l a t ed 10 l lg  i ll ad\'ance, the draw ings so perfect that the 
artisan h as l ittle o r  n o  thi n ki n l'  to do, li.nd only to 
follow the lines as they are f urnished. In the forge 
and furnace house, the  angle irons that are to be em­
ployed to steady , and in some cases to support, the 
frames are heated over an immense grate, being then 
. fetched upon a series of cast iron bending slabs [see 
Fig. 41 - '1'hese s labs are sol i d  and smooth,  being P ,lt  
t ogether with great care, for, when uneven, the ill 
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effect, though barely apparent in some cases, increases to, and casting off from .,. a permanent holding, on sta­
the labor of putting together materially, often requir- tion. 
ing much refi tting and a deal of filing and extra ham- This being the repair and refitting yard of the North 
mering. Along these bending slabs there are a series Atlantic Squadron-the Boston yard has now become 
of holes running up and down and criss-cross, so that. , I only an equipment center, where naval supplies, such as 
when the curve that it  is desired to give a piece of chains, auchors , rope, etc. , are made-there is  a large 
heated iron be chalked out, it will be sure to intercept force of workmen kept busy at all times, the number 
a number of holes in which the steel pins are placed on the books j ust now approaching one thousand.­
to brace the piece requiring bending, for here they are Ships remain on a station three years, cruising being 
to get their corrected shape. Long before this, chalk a part of the duty. Someti mes they remain sti l l  longer 
lines and curves have been marked out, and the wooden away from homes-the Lancaster, for instance, which 
moulds cut out in compliance with the drawings of arrived at the yard recently, h as beeu absent for eight 
the original plan . Along the chalk l ines , and follow- years, having been t he flag-sh i p of the European 
ing them closely, steel pins  are inserted in the slab, Squadron . When a sh ip is put " out of commission, "  
the same being  perforated t o  su i t  a n y  designing. her crew are discharged ; that i s  t o  say, those o f  them 
Levers and sledge hammers are used and the frame whose enlistment has not expired are sent to the re­
forced around u ntil it is in exact agreement with the ceiving ship, her officers assigned to d uty elsewhere, 
chalk line already referred to. The keel plates are and the ship handed over to the officers of the yard, 
heated in the same manner. In Fig. 5, four men arA who proceed to make a survey of her condition. If 
bending an angle bar on the slab, a work requiring a sh i p-rigged, like the Lancaster, her royal masts , top­
qu ick eye and a ready h and, for, as is immediately gallant masts, and topmasts, are sent down, the yard", 
obvious, the quicker the bar is bent the easier, be- going  with them, and everything, even to anchors and 
cause it  stiffens as it cools. As will be seen, t wo men chains, being taken out, "dismantling, " it is <,ai led. If 
are prying with a lever, a third one hammering the the estimate for the repai rs to the hull amounts to more 
piece into place, wh i le, as the shank answers to the than 20 per cent of the total cost of the ship, an act of 
force, a fourth man puts in the restraining pins along Congress forbids the expenditure-if she is a wooden 
the chalk line already marked. shi p .  In the case of an iron or steel vessel ,  i t  is not yet 

In the rol ler house [see Fig. 3] the great platAs, be- decided what the limit of expense shall be for repai rs. 
fore they are punch ed fur rivets, are smoothed out, In refitting, every part of a shi p's riggi n g  or furnishings 
bl'in g r u n  through two enormous iron rollers resem- that is badly worn or strained, or l ike ly to give out, i s  
bling not a little two ponderous road rollers put to- renewed, so t hat, when again she sets out, she is, prac­
gether and revolving both in the same direction, one tical ly speaking, a new ship .  
oVl'r t.he  other, with a long broad plate of  steel between There is one dry dock at the yard, a stone one ,  or  
them. These are stopped or set moving by a shut-off rather there are two, for another, a great wooden one, 
wheel, easily w orked back or forth by a single move- 500 feet long, is almost com pleted. In  its present stage 
ment of the hand.  In Fig. 3, a plate is being it looks like the pietures of the Theater Maxim us, some­
straightened in the rolls after passing once through. what fore-shortened, there being series u pon series of 
It will be passed back again to make sure work of any steps and lookouts frow the top copings to the deep 
elastic knobs that may exist. Fig. 2 represents the sunken pit where the workmen look l ike pygmies. In 
work of pu n ching the plates for riveting, one requir- this t.he larger ships will be able to corne, the stone 
ing more care than would seelll at first sight, for it is dock having been completed as long ago as 1833, when 
absolutely necessary that the punching be true and ships were very much smaller than at present. 
the subsequent riveting perpendicular to the plates. A movement is now afoot to greatly enlarge the 
A carefully trained hand operates the punch, while I scope and capacity of the yard, Secretary of the Navy 
another keeps the oiler going. Then comes counter- Tracy having determined to remodel m any depart­
sinking, as w i l l  be seen in the illustration-a work that ments. He has appointed as a Board of Perma.nent Im­
follows punching. The plates are seen resting upon provement, Admiral Braine, Henry S. Craven, (J. E . ,  and 
cannon bal ls, and, because of this ingenious contriv- P. C.  Asserson, C. E .  This  board has now been sitting 
allce, can be m oved readily by one man , although some nearly three months and its report will soon be ready. 
of them weigh several tons each. . In this  i t  is recommended that all parts of the refit-

Perhaps the most interesting point ip. tlw navy ting and manufacturing plant now in the yard shops 
yard is the

_
��uldi_n$ .loft. . Here, after a miniature which is not of the newest and most improved patterns 

w(Joden shl p  has ' been fashioned to correspond with be discarded and modern apparatus be set up in its 
the lines of the one to be bu ilt, thAse lines, exagger- place. The det!lrmination of the secretary to maktJ 
ated to the proper dimensions, are then draWll off on this  a first-class yard wi l l  also necess itate a very con,· 
the floor. Very careful work this must be, and very siderable increase in plant. Likely enough it will  
nice calculations, for wooden moulds m ust be prepared be doubled, notably the foundry and machine shop 
from tbese, giving the exact size alLd shape of the capacity, wh ich, for a long time, has been felt to bl' 
angle irons (frames) and plates for the iron and steel Illuch too small and incapable of doing its part. 
workers to use in preparing  for actual construc- The officers of the yard are : Commodore-command­
t ion. ant Ralllsay ; Department of Construction, .T. B. 

The work of fitting these patterns also requires cuu"- HooVeI· and .T . .T. Woodward ; Department of Equip­
ning skill. First the outline of the keel, or rath er the ment, Commander Whiting ; Departm ent of Steam 

two keels, for steel shi ps have now two bottoms instead Engineering, Chief Engineer Dungan ; Department, of 
of one, so that they can scrape and break once on the I Navigation, Commander Green ; Department of Civi l  
rocks and still  run  off dry.  After the lower strakes, Engineering (yards and docks), H enry S.  Craven, (J. E. ;  
midship  section, after section, stern-post, then for- Department of Provisions and Clothing, Pay Inspector 
ward, starboard, port, fore· foot, bows. That is about  Tolfrey ; Board of Inspection, Commander Graham ; 
the order they come in, remembering, of course, that Commander of receiving ship Vermont, Captain 
the augle irons, th at is to say, the frames, come first Beard�ley. 
and the plates afterward. ------•• +I ... HI>-4._-----'--

I n  this moulding loft are kept the patterns of all 
ships that hitve been built here for the navy for many 
years ; indeed, here are the plans of some of those 
famous wooden ships that were buil t  immediately after 
the close of the naval war of 1812-13, and patterned 
after those great warriors. '1'hose familiar with the 
history of that war wil l  relllember that our slllall fleet, 
which many thought should be sunk to escape from 
capture by the enormous fleets of the British, was, in­
stead of this, taken out and fought for what it was 
worth. They will remember that the handiness of the 
ships and thei r superiority to those of the British was 
q uite as much a surprise at home as abroad. 

The plumbers' shop h as more work than it can do 
j ust now,  and doubtless will soon be much enlarged, 
Secretary Tracy having included it  in his estimate of 
needed appropriations. Here are made th e repairs 
to the network of pipe work on the new shi ps. There 
are the pump connections w i th the various apart­
ments, the boi ler and heat and pressure connections 
bet ween engine and fire and boi l er rooms and en­
gi neer's room,  besides scores of other uses for which 
pipes and piping and electrical wiring is required. 

Over by the marine barracks, near the southern gate, 
is an interesting study of anchors ; an h undred or 
Illore of these, all of mam lUoth size, being strung u p  
on  anchor racks. There i s  to  b e  seen the bower anchor 
with its stationary fl.ukes, the great kedge with its bar 
pushed th rough the shank and neatly lashed, the 
sheet anchol· wi th its ponder,l Ils l imbs, and the mush­
room for secu ring a permanent buoy, thus enabling a 
ship to have an easy and quick Illeans ' of making fast 

Treatment of' Pneumonia by A pplication o f'  Ice'" 

Dr. Fieandt., writing in Duodecim, a Finnish medical 
journal . states that he has now treated no less than 1 06 
cases of pneumonia with ice, and with the be!'t results. 
Though ten of the cases were of double pneumonia, 
only three out of the whole number succumbed, not­
withstanding that the epidemic was by no means a.  
slight one. The method adopted was to apply over 
the affected lung an India-rubber bag containing ice 
continuously for from t welve to twenty-four hou l"II 
after the crisis. In addition to the local treatment thu 
patients were given such medicines as are usually em . 
ployed, that is to say, o pium, ipecacuanha, digital i s, 
brandy, etc. The method h as, we may remark,  re­
ceived of late some attention in this country.-Lolldon 
Lancet. 

. �  . . . 

A Pomp Operated by Wave8 at Ocean Grove, N • .J. 
In t h e  spri n g  a pier was begun at this w aterin!, 

place on the Atlantic coast of New .Tersey, hav ing eigh ,t 
gates, each of which swung upon a steel rod, so that 
the lower part of each gate would be submerged about 
two feet at low tide and seven feet at high t ide. Each 
gate is thirteen feet long, and at its top i s  attached a 
rod serving as an angle bar for the piston rod of 11 
force pump, the force of each wave sufficing to effect a 
stroke of the piston , and the pU IlI P being used to ele­
vate water from the ocean to tanks that are forty feet 
high. It i s  said that on one day, recently, when the 
surf was by no means heavy, 40, 000 gallons of water 
were thus raised to the tanks. The water iN used for 
sprinkling the streets. 
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How to Make Cider Ferrnent and Produce Vinegar. 

To the Editor of the Scientific American : 

Advise your correspondent, H. L. , of query No. 1187, 
to put a package of Horsford's bread-raising prepara­
tion to each barrel and put in the sun,  and it wi l l  fer­
ment ; at least I did that to some of miue which would 
not work, and it  made some of the finest and whitest 
vinegar I ever saw. I formerly tried mother, yeast, 
alcohol, raisins, etc. , withont effect. I should l ike to 
have him let me know how he succeeds. 

R. M. HOYLE. 
Norwood, Norfolk County, Mass. 

.. . . . .. 

Tile Rabbit Grub. 
To the Editor of the Scientific American : 

I was interested and amused at reading Mr. Hiram 1 
M. Howard's article about the " Rabbit Grub,"  i n  your · 
paper of 31st u lt. Mr. Howard seems to have wondered 
at the grub being found in the' skin of the rabbit., es­
pecially the old ones. To one who has made the 
natu're and habits of the rabbit  a study, it  is  so com­
mon to find the grubs that they are not noticed with 
any interest. The writer was raised on  a farm in 
Franklin County, N. C. , where the rabbit is  as plenti­
ful as anywhere in the State, and from my earliest 
recollection of the rab bits, I have found these grubs, 
which we called " wolves ."  They do not confine them­
selves to the old , but are as common in the young 
rabbits  from the tilIle they leave the bed till frost and 
cold weather, when they are never found, though the 
scars can be seen in the skin. The grubs are often 
found i n  clusters of th ree. I have cut out of a young 
rabbit  not larger than a full·grown rat three hanging 
in a kind of sack between the hind legs, and they are 
as apt to be found in one place as another. If Mr. 
Howard had waited a few minutes after kil ling the 
rabbit, he would have seen the grub crawl out, as they 
will not remain long aftel· l ife is extinct. I do not 
know whether the grub habitually attacks the white 
and black or spotted rabbits raised i n  pens or not ,  but 
on one occasion we had some of these pet rabbits on 
the farm, which were troublesome to keep up, and ou 
turning them loose i n  the yard and garden, the grubs 
attacked them, and some died, apparently from the 
effects. Trusting these remarks may throw some light 
on the subject, I am yours trul y, C .  W. HUNT. 

Editorial office of the Burlington News, 

Burlington, N. C. 

Tile C o n 8e8 oC In8anlty. 

An interesting table showing the as&igned causes of 
insanity in the cases of al l patients admitted into 
public and private asylums in England and Wales 
during the ten years 1878--87 is  gi ven in the report of 
the Commissioners in Lunacy j ust issued. These 
causes are not taken from the statements in  the papers 
of admission of the patients, but are those which have 
been verified by the medical officers of the asylums. 
The total number of admissions during the ten years 
was 136,478, being 66,918 of the male and 69, 560 of the 
female sex. The totals in the following table exceed 
the whole num ber of patients admitted, as in SOl.lle 
cases there was a combination of causes. 

Causes of Insanity. Male. Female. Total. 
-------------------------- ------ ------ ------

MORAL : 

Domestic trollble (including loss of rela-
tives and friends) . . . . . . . . . . . . . . . .  . 

Adverse circumstances (inchiding bnsl­
neBS anxieties and pecuniary difficul-
ties) . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . 

Mental anxiety and ,. worry " (not in­
chided nnder the above two heads) ; and 
overwork . .  . . . . . . . . . . . . . . . . . . . 

Rel igious  excitement . . . . • . . . . . . . . . . . . . . .  
Love affairs, etc . _ . .  . . . . . . . . . . . . . . . . . .  . 
Fright and nervous shock . . . . . . . . . . . . . . . 

PHYSICAL :  

Intemverance i n  drink . . . . . . . . . . . . . . . . . . .  . 
Sexual diseases . . . . . . . . . . . . . . . . . . . . . . . . . . 
Over-exertion . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Suniiltroke . . . . . . _ , _  . . . . . . . . . . • . . .  _ • . . . .  
Accident or inj ury . . .  . . . . . . . .  . . . . . . . . . . . 
Dit\t:a�eB of women . . . .  . . . . . . . . . • . . . . . . . .  
Puberty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Fevers· .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Pri vlJ,tion and tltarvation . . . . . . . . . . . . . . . .  . 
Old age . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Otber bodily diseases or disorders . . . . . .  . 
Previous attacks . . . . . . . . . . . . . . . . . . . . . . . . 
Hereditary influence ascertained . . . . . . . .  . 
Congeni tal defect ascertained . . . . . . . . . .  . 
Other ascertained causes . . . . . . . . . . . . . .  . 
Unknown . . . . . . . . . . . . . . . . .  . 
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4,199 

11 ,315 
582 
880 

2,607 
5,773 

1 4,719 
2�,703 
28,063 

5.881 
2,322 

28.271 

The total number of lunatics, idiots, and persons of 
unsound mind in England and Wales on January 1 last 
was 84, 340, being an increase of 1 , 697 on the figures of 
the previous year. The ratio to the whole population 
has arisen from 28 ·87 to 29·07 per 10, 000, which is  the 
highest poi nt at which it has stood. The rate of re­
covery to the ad missions is  calculated at 38·71 per cent. 

. . . - .,  

MESSRS. H ENRY CAREY BAIRD & CO. , of Philadel­
phia, industrial publishers, have been awarded a 
bronze medal at the Paris exposition for the excel­
lence of their technical books. 

Jcitutifi c !mtritau. 
TANGENT GALVANOMETER." 

The tangent galvanometer is of great importance i n  
electrical measurements, especially i n  t h e  class relating 
to currents. The principle of the instrument is i llus­
trated by Fig. 1 .  In a narrow coi l  of wire is suspended 
a short magnetized needle, whose length does not ex­
ceed one-twelfth the diameter of the coil. 'l' wo light 

pointers are connected 
with the need le  at right 
angles thereto. 'V hen 
a current is sent through 
this coil, the needle is  
deflected to the r ight or 
left, according to the 
d i rection of the current, 
and the amount of de­
flection is  dependent, 
u pon, but not propor­
tional to, the strength 
of the current. It is, 
however, proportional 
to the tangent of the 
angle of deflection. 

Fig. I .-PRINCIPLE OF TAN- A practical tangent 
GENT GALVANOMETER. gal vanometer is  sh own 

in Fi((. 2. I n  this instru­
ment the conductor is wound u pon a grooved wooden 
ring 9 inches in  diameter, the groove bein g  %: inch 
wide and 1 inch deep. The wooden ring is mounted 
in a circular base piece, wh ich is  pi voted to the lower 
base to admit of adj ustment. The lower base is  
provided with three level ing screws, which are bored 
longitUdinal ly  to receive pointed wires, which are 
driven into the tab le to prevent the instrument 
from slid ing. The lower base i s  provided w ith an 
angled arm, w hich extends over the upper base piece, 
and i s  provided with a screw for clamping the latter 
when adj usted. 

Fig. 2.-TANGENT GALVANOMETER. 

The winding of the ring is d i vided i n to five sections 
having different re�istances, so that by means of a plug 
inserted in  the switch on the base the resistance may 
be made 0, 1 ,  10, 50, or 150 ohms. 

Fig. 3 is a d iagram showing the coils and the switch 
connection stretched out.  The first coil ,  a, is  a baud 
of copper % inch wide and Tf> inch th icR, with practi­
cally no resistance. The other coils are of iron. The 
coils, b and a, together, have a resistance of one oh m .  
The coils, c ,  b, a ,  have a combined resistance of 10  
ohms. The coil, d,  together with the preceding, offer 

Fig. 3.-ARRANGEMENT OF SWITCH CONNECTIONS. 

a resistance of 50 ohms, and the combined resistance of 
al l of the coils, e,  d, c, b, a, is 150 ohUls.  

The conductors are connected with the binding 
posts, f g,  and the current flows through the coi l s  in 
sn<.'cession , until  i t  reaches one of the smaller s witch 
plates, which is connected with the plate, A, by the 
plug. In  the present case the plug is inserted between 
the plate marked 1 and the plate, A,  causing the cur-

1 8 1  
rent to flow from the binding post, f, through the coils, 
a, b, and plate, A, to the binding post, g. The resist­
ance of the galvanometer is obviously 1 ohm. 

The magnetic needle, which i s  % inch long, is located 
exactly at the center of the ring, and del icately poised 
on a fine hard steel point. The needle should be jew­
eled to reduce the friction and wear to a minimum.  To 
the sirles of the needle are attached indexes of alum­
inum having flat ends, each of which is  pro vided with 
a fine mark representing the center l ine of the index. 
The box containing the scale and the needle is support­
ed by a cross bar attached to the wooden ring. To the 
top of the wooden ring is  attached a brass standard, 
which is  axial ly  in  line with the com pass need le. 

Upon the standard is mounted a bar mag-net, wh ich 
may be adj usted at any angle 0 1'  rai sed or  lowered. 
This magnet serves ae an artificial meridian when the 
galvanometer is  used for ordinary work . When it is 
used as a tallgent galvanometer the llJagnet is removed. 

The tangent galvanometer must be arranged with 
the coil  and the needle i n  the  magnetic merid ian, and 
its adj ustmeut must be such that It current which pro­
duces a certain deflec t ion of the needle in one di rect ion 
w ill, when reverf�ed,  produce a like deflection in  the 
opposi te direction. The angle of maximum sensit iye­
ness i n  the tangent galvanometer i s  45' ; therefore, 
when it is possible  to do so, the current should be 
arranged to produce a d�flection approximating 45°. 

The resistance of a battery may be ascertained by 
means of the tangent gal vanometer as fol lows : The  
battery is connected wi th  the  galvanometer, and the  
deflection of the needle i s  noted ; then a variable re­
sistance i s  i n troduced and adj usted until there is a de­
flection, the tangent of the angle of w hich is equal to 
one-half the tangent of the angle of the first deflect ion. 
The resistance thus i ntroduced is equal to that of the 
battery and galvan ometer. Take from this quant i ty 
the resistance of the gal vanometer and the remainder 
will  be the resistance of the battery. 

For exam ple, when a battery placed in  circuit  wit h 
a tangent galvanometer prod uces a deflection of 48° , 
the tangent* of that angle being 1 · 111 ,  half of this 
quantity would be 0 ·555, which is very nearly the tan.­
gent of the angle of 29° ; therefore, resistance i s  intro­
d uced unti l  the needle fal l s  back to 29°. Assmning this 
resistance to be 15 ohms, and the resistance of the gal­
vanometer to be 10 ohms, the galvanometer resistance 
deducted from the resistance introduced leaves 5 ohms, 
which is the resistance of the battery. 

To measure the electromotive force of a battery a 
standard cell is necessary. A Daniell  or gravity cell, 
having an E .  M. F. of 1 '079 volts, i s  com mon ly  used. 
This i s  connected wit.h  the tangent galvanomet.er, and 
the deflection and total resistance i n  the circuit., which 
must be high, is noted. The standard battery is then 
removed and the one to be measured is inserted in  its 
place, and the resistance of the ci rcuit is adj usted until 
the deflection of the gal vanometer need le is the same 
as in  the first case. It now becomes a matter of simple 
proportion, which is as follows : 

E. M. ]'. E. M. F. 
of standard : of battery 

battery. being 
measured. 

Total 
resiRtallce 

in first 
case. 

Total 
resi!?-tnDce 
in �econd 

case. 

Assuming the resi stance in the first case to have been 
2, 500 ohm s, and that i n  the second case 2,000 ohms, the  
proportion would stand thus : 

Unknown 
1 079 : E. 1\1. J;'.  2,000 : 2,000 

or as 5 to 4. The E. M. F. of the bat tery measured is  
therefore 0·8632 volt. 

A conven ient arrangement of the tangent galvano­
meter scale is to have one side of the scale divided into 
degrees, the other  s ide  being arranged according to the 
tangent princi ple, so that the reading will be direct 
and reference to the table of tangents will be avoided . 

The  sil llpiest me!  hod of measuring resistance is that 
known as the substitu tion method, in which the un­
known resistance and a galvanometer are placed in  the 
circu i t  of the battery ; the deflection of the galvano-
1neter needle is  noted. A variable known resistance is 
then subst i tuted for the unknown resistanC!\ and ad­
j usted unti l  the deflection i s  the same as in  the first  
case. Tho;) variable known resistance w i l l  then equal 
the unknown resistance. If the current i s  so great as 
to cause a deflection of the needle much exceeding 45°, 
it  �hould be reduced either by relllovi n g  some of the 
battery or by the i ntrod uction of extra resistance into 
the circuit .  The same conditions must obtain through­
out the  measurement. 

SIR VVILLIAM GUI,L says that w hen fagged out by 
professional work h e  recruits his st.rength by eating 
raisins, and not by drin king wine or brand y. 

A n other good say ing fronl the sallie  source : A pint  
o f  warm water, taken on an em pty stomach i n  the 
lllorning, is  the safest and su rest of al l  remedies for 
habitual constipat ion .  It dissol ves the fecal matter 
and stimulates peristal t ic  action ,  thereby giving a nor­
llIal action without pai n .  I f  the tongue is coated, 
squeeze a lemon into the w ater and d rink w i thout 
sweetening. 

• From . .  Experiment,,1 Science," by Geo. M. Hopkins. In pre"s. ha*ndAbto"obkle. of natural tangents may be found in almost any engineer'. 
Munn & C

o
. publi.hers, New York. 
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THE STATIONARY ENGIl'< E EXHIBITS. 
PARIS, A ugust 25, 1 889. 

In f!, former letter I mentioned that there were but 
few high speed engines in  the Palais des Machines, and 
of one of those I now forward drawings, from which it 
will be seen that it is a vertical engine (of 151) horse 
power), and havi ng a wheel governor actuated by a 
spring, and having a cataract oil cylinder to steady 
tho governor action. Fig. 1 shows the cylinder, valve, 

crosshead, connecting-rod bearings, and the main bear­
ings and wheel governor in section .  A front eleva­
tion of the ' engine is shown in Fig. 2, the governor 
wheel and spring being shown dotted in.  The con­
struction of the piston valve is shown in Fig, 5, and it 
will be seen that it is made in  two parts, held together 
by nieans Qf a nut, and iL foIlows that this affords 
means (by letting the two halves of the valve come 
together) of adj usting the edge fit of the packing rings. 

A single packing ring is employed, extending n early  
the fu l l  width of each val ve. The construction of the 
wheel governor is shown in Figs. 3 and 4, in which it 
is  seen that the eccentric is moved across the shaft in a 
direct l ine instead of in the arc of a circle, as is often 
the case. '.rhe weight, a, is secured to the spring, b, 
and to the eccentric piece, c. so that 
the weight of a, of b, and all that part 
of t he eccentric that is on the spring 
s ide  of the center of the shaft acts by 
i t s  centri fugal force to pul l  the eccen­
tr ic  across the shaft, thus reducing its 
t h row, and therefore the travel of the 
valves, thus causin g  the live steam to 
be cut off earlier in the piston stroke 
and to be used more expansivel y. In 
opposition to this we have the tension 
of the spring, b, the weight of the cata­
ract and of all that part of the eccentric 
on the other side of the shaft center, 
tending by centrifugal force to keep the 
eccentric at its fnI l  throw, and therefore 
to keep the valve travel at its maxi­
m hm and prolong the live steam period. 
When the engine is running at its 
proper speed, the posi tion of these 
contending weights is such that they 
co�nterbalance each other. The ten­
sion of the spring is adj usted by the 
sc�ew, f, which is secured in its ad­
justed position by the set screw, g. 

',l'he cataract, e, is shown in Figs. 3 
and 4, and it is seen in Fig. 4 that there 
is 'a port through the piston for the 

Ititutifi t !tutritIlU. 
the pistons meeting in the center. Bodmer was the 
original inventor of the double piston motion, and 
he embodied i t  in  the celebrated locomotive bearing 
his name.  Such an engine i s  in  a certain way more 
balanced than other forms of enlZine, because it puts 
no strain on the foundation of the engine, which is as 
it were sel f-contained, so far as the strain is concerned. 
The most successful of  this class of engine, so far as I 
know, is the Wells engine, patented i n  America. Of  
course there is not, nor  can there be, any gain of power 
over that of a single piston cylinder using the same 
amount of live stearn. 

In a wheel governor engine exhib ited b y  the Ateliers 
de Construction d'Oerlikon, Zurich,  S wi t zerland, the 
main valve iE worked positivel y by a fixed eccentric, 
and the cut-off valve by a shifting eccentric actuated 
by the wheel governor. 

One valve spindle works through the other, which i s  
hollow for t h e  purpose, a n d  t h e  most n otable detail 
about the engi ne is  the happy lllanner in wh ich  this 
is  accom plished ; the eccentric rods an d all the con­
nections being straig'ht and plain, with n o  cranks, 
t w ists, or turns in an y form about them. 

A com pound horizontal engine exhi bited by the So' 
ciete Alsatienne de Constructions Mecaniques, Bel-

fort, has a Porter-Allen bed plate and guide bars and 
a wheel governor. A second engine in thi s  same ex­
h ibit i s  a compound one in which the high p ressure 
cylinder is placed on top of the low pressure one, but 
at an angle of about fifteen degrees to it .  

This form of design attracted a good d eal of atten­
t ion from the American visi ting engineers on board the 
steamboats that ply across the Engl ish chan nel ,  all 
these boats using that class of engine ; both connecting 
rods on this engine, ' howeyer, connect to the same 
crank pin, whereas o n  board the boats a floating crank 
as it may be called is employed t o  connect the two 
crank pins together. A Porter governor is employed. 
A compound engine by the Societe de Constructions 
Mecanique, Bale, has a trip valve motion for the high 
pre8sure cylinder and a Meyer adj ustable  cut-off valve 
motion for the low pressure cylinder. The pistons for 
both cylinders have tail rods extending through the 
cylinder covers, and a notable feature is .that these tai l  
rods are protected from the  cold a i r  by  a Ion!! copper 
tube casing that is supported by the gland. 

JOSHUA ROSE. 
• • • • • 

Eel Skins Cor KllenlDaUSln . 

Eel skins for rheumatism. It is a quaint  idea, and 
sounds a good deal more l ike an ancient and exploded 
superstition than the accepted remedy of sensible men. 

; 
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oil t o  pass through and a n  adj ust i ng screw, h ,  for the I Neyertheless eel skins are largely in  demand, and a 
piston rod: great many people in various parts of the country wear 

A beautifully made engine is exhibi ted by Sulzer the dried sld ns  as fully accred ited cures for rheum a­
F�eres, of Winterthur. It is a vertical triple expan- tism. A Pall Mflll Budget reporter the other day paid 
sidh engine, but they have neither catalogue nor draw- a visit to Bill i n gsgate and made some inquiries. One 
i ngs of it. The valve gear is  driven by bevel  gear of the largest eel  dealers in  the great London fish mar­
froln the crank shaft, a vertical shaft on which the ket was seen, and at once gave some interesting infor­
governor is placed extending up ward and dri ving a I mation on the subject. 
h�rJzontal shaft for the valve gears for each cylinder, . . Well, you know," he said, " we don't skin eels here. 
The governor is  of the Porter type. The Societe de We sell them in quantity and alive. All the same, I 
Con'struction ,of Bale, have q uite a large representation have heard a good deal about the em ployment of eel 
of 'stationary engines here i n  their several separate ex- skins  for the cure of rheumatism, and though J have 
hibits, and  among them I n otice a form of engine that n ever used them myself, for I am thankful to say I do 
in':principle is very old, but does not seem to long sur- not suffer from the complaint, I do know of numbers 
viye in any of the forms in which it is made. The of cases in  which they have been used with complete 
eS/letitial feature is two pistons working in one cylinder, success. Our men are often asked to get a few skins, 
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and they send them to all parts of the country. They 
get a few pence or a tip of some kind for a bundle of 
skins, but I don't think there is any regular trade in 
them. "  

" How are the skiJ?s used ? " 
" They are stretched on a board and dried, in the first 

place, then, to make them pliant, they are sl ightly 
moistened and tied around the suffering li mb. They 
are worn as garters, anklets, bracelets, and armlets. 
'.rhey are even woven around the waist-next to the 
skin of course-for lumbago and sciatica " 

" Can you tell me what is supposed to be their speoial 
virtue ? "  

", No ; except that they are effectual. Hundreds of 
London oabmen wear th em,  and swear by them, and I 
have a n u mber of gentlemen customers in the coun­
try who ask me to send them eel skins to give away to 
the poor people of their districts. Persons who have 
once worn them will  never be without them if they 
can help i t. But I cannot tell you what medicinal 
property they possess. Perhaps after all it is only 
warmth, for of course t hey must form an al most air­
tight bandage, like a' piece of gutta percha or gold­
beater's skin.  Perhaps it is only fancy, and that goes 
a very long way, as you probably know. Why, I have 
heard that a skein of silk tied round the waist will 

oure lumbago, or round the knee will 
oure rheumatism in the leg, Now, 
what earthly medicinal property can 
there be in a skein of silk ? Of course 
the skins are generally considered as 
refuse or offal, and are consequently 
thrown away. " 

• • •  
Kleachlng Tallow. 

In order to bleach tallow to a good 
color, the following process may be 
employed : The bleaching mixture or 
.. chern ick " is made by taking 40 lb. 
of finely grou nd black oxide of manga­
nese, and adding to it two carboys ot 
water, then gently pouring i n  two car­
boys of oil of vitriol of 1500 T w. at in­
tervals, finally dilutin g  to 640 T w. with 
water. 

In order to bleach the tallow, it must 
be melted by means of steam. Whp-n 
it is at full boiling heat, add about two 
gallons of the above " chemick," pour­
ing it gently in ,  in order that it may 
n ot sin k  to the bottom. When the tal­
low boils quickly, the " chemick " is 
prevented from sinking, and is evenly 
disseminated throughout the whole 

batch . When thoroughly bleached. turn off the steam, 
and al l o w  to settle, then run off the tallow into another 
vat, and wash it well by giving it a good boil up with 
water. A better mixture than the above, which is an 
old receipt, in  use in  several large works, may be made 
by taking 50 lb. of Tennants' recovered manganese, 
i nstead of the finely ground black oxide ; it is lighter, 
and therefore the tendency to sink i n  the melted tallow 
is not so great. -Che m. Tr. Jour. 

. . . . ..  
THE tensile strength of a wet rope is found to be 

only one-third that of the same rope when dry, and a 
rope saturated with grease or soap is weaker still, as 
the lubricant permits the fibers to slip with greater 
facility. A dry rope twenty-five feet long will shorten 
to twenty-four on being wet. 
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THE FIRST GALLERY OF THE EIFFEL rOWER. 

On t h e  first platform of t h e  Eiffel tow�r restaurants 
have blOlen esta bl ished w h ere visitorR can rest and re­
fre�h them selves and enjoy a m agnificent view of Paris 
and its sllburbs. 'rhe level of this story is marked by 
a bold frieze, 0 1 1  t h e  panels of which, around all  four 
faces of the tower, are i n scribed, i n  letters of gold, the 
names d the fam o u s  French men of the century who 
havp, most contributed to t h e  ad vancement of science. 
AbOVE- this fri eze i s  a four-sided arcade, firmly support· 
ed by b rackets, coveri ng a n  exterior gallery, as shown 
i n  our il l u stration,  made by instantaneous photo­
graphy, wh ere those stop p i n g  at the first platform can 
h ave the opportunity of making a complete circuit of 
the to wer. A similar arcade encircles the tower at the 
level of the second story. 

Al though there are s pi ral staircases leading around 
the col u mns and ri veted thereto, not many have a suf­
ficiently strong h ead to stand t h e  cont i n u al going 
rou n d  and round ,  with nothing but the thin hand rails  
to keep one from fal l i n g  off on either side. There are 
four elevators lead i n g  to the first platform, t wo of the 
Otis pattern,  carrying 50 passengers each , and moving 

$citutific "mert. can. 
nat u ral earth from the nei ghborhood of Sien na, Italy. 
Raw um ber is also 'an earth fo und near U m b ria and 
b urnt. India ink is made from burnt cam phor. The 
C h i nese are the only manufactu rers of this ink, and 
they will not reveal the secret of its manu facture. 
Mastic is made from the gum of the mastic tree, which 
grows i n  the Grecian Archi pelago. B ister i s  the soot 
of wood ashes. Very l ittle real u ltram arine is found in 
the market. It  is o btained from the precious lapis­
lazu li, and com m ands a fabulous price. C hinese w hite 
i s  z inc, scarlet is iodide of m ercury, and native vermil­
ion i s  from the quicksilver ore called cinnabar. 

• • • 1 "  

New Shops o f  tbe Long I"land Railroad. 
The n ew shops of the Long Island Railroad Co. , 

near the vil lage of Jamaica, w h i ch were commenced in 
February last, are now practicall y  completed, and 
Th e Railroad Gazette says t h e . forlllal rem oval of the 
works from their  present location at H unter's Point 
will probabl y  take p lace on or abou t November 1 .  

T h e  n e w  buildings are o f  red brick, w i t h  granite 
foundation s  and tri m m i n gs. They consist of two large 

coal bin, and so fitted that the coal will drop into it 
from the cars, which will be run on a trestle overh ead. 
On the other eide of the boiler houRe, and real l y  part 
of it, i s  a l arge buildi l lg" for a n  electric ligh t plant. The 
shops will be l igh ted by ele ctricity whenever it may 
be n ecessary to work at night, or  in the winter tim e  
w h e n  t h e  days a r e  short. 

T h ree 225 horse power Westinghouse automatic en­
gines w i l l  d rive the machinery in the se\-eral depart· 
ments. Between the boiler h o u se and smith'R sh o p  
stands a 1 2 5  ft. chimney. Between the t w o  main b u i l d ­
ings w i l l  be a �8 f t .  transfer table su pplied by t h e  Yale 
& Towne Manufacturing Company, of S tamford, Conn. 
A round house to take i n  50 engines i s  also to be built. 
Much of the machinery at present in use at H u n ter's 
Poi n t  will  be transferred to the new wor ks,  but a 
large quantity of new and i m proved m ach i n ery is to 
be put in.  I t  w i l l  be supplied by Man n i n g, Max well 
& Moore, of New York. 

'Vhile the new works will not be the largest in the 
country, they will be among the m ost compl ete i n  de­
sign and appoi n t ments. The total cost will be about 
$175, 000. The contract for buil d i n g  them was given 

THE FIRST GALLERY OF THE EIFFEL TOWER. 

at the rate of two meters a second, and two of 1!'rench 
design,  carrying 100 passen gers each , and traveli n g  one 
meter a second. The tower IS painted a rich chocolate 
color, the tone of which is lightened from the base 
to ward the summit, and all its outlines are well set out 
when l ighted u p  by the sun. The en tire height of the 
tower is 984 feet. 

main structures. running north and south, respecti vely to the Flynt Building and Construction Com pany, of 
547x85 ft. and 420xlOO ft. ; a blacksm ith shop 100x60 ft. ; Palm er, Mass. 
a boiler house 35x45 ft. ; an engine room 26x45 ft. ,  and 
a store and pattern room ,  all separated from each 

" f . � .  

other. The larger of the t wo m ai n  structures com- Combi ned Phonograph and Photo�raph. 

prises a paint shop, 239 ft. l ong, capable of accom- At a recent m eeting of the French Aca demy M. 
modati n g  14 cars ; a car shop, 2 1 4  ft. long, and a mill  Lippmann presented a n ote by M. G. Gueroult, i n  

.. I .  , .. room, 89 ft. long, wh ere the l u m ber will be prepared . wh ich it is suggested that by the com b i n ed use of a 
The S o u rce" of Beautiful Colo rs. These three ShOpR are the full w idth of the build i n g, phonograph and an apparatus for i nstantan eou s pho-

The A.merican Druggist has formulated a list of the 85 ft. , and the heigh t  to the center of the roof is 30 ft. tography and reprod uction of the pictures obtained, i t  
choicest colors used in the arts, a s  follo ws : I The flooring consists of combined Trinid ad and would be possible  to reproduce at any future t i m e  not 

'rhe cochineal insects furnish a great many of the N e u fchatel asphalt. pavement. only the future speech of a person , but al so bri n g  
very fi n e  colors. A m o n g  them are t h e  gorgeous car- The mach i n e  shop. 420 ft. l o n g  and 60 ft. wide, with before t h e  audience a v i v i d  picture of t h e  person's ges­
m i n e, the crimson, scarlet carmine, and purpl e l akes. an annex 40 ft. wide running the entire length, has ac- hues and facial expression. 
The cuttlefish gives the sepia. I t  is the inky fluid commodations for 16 locomotives, and is fitted u p  with The procedure would be somewhat as fol lows : A 
wh ich the fish discharges in order to render the water two traveli n g  cranes with a joint capacity of 50 person speaking or singing i n to the phonograph would 
opaque when attacked. Indian yellow comes from the tons, furnished by the Morgan Engineering Company, be photographed by an automatic apparatu s geared 
camel. I vory chips produce the ivory black and bone of Alliance. O.  T wo driv i n g  shafts wil l  run the entire with the barrel of the phon ograph.  The pictures 
black. The exquisite Prussian bl u e  is made b y  fusing len gth of the building, one for the m ach i n ery and the would b e  instantan eous, and t aken at the rate of, say, 
horses' hoofs and other refuse animal matter with im- other for the cranes. A b oiler shop is located in the ten pictures per second. They would then be devel­
pure potassium carbonate. This color was discovered north end of the annex. The smith's shop w ill con- oped and arran ged in a special lantern for reprod u ction 
accidentally. Various l akes are derived from roots, tain a l arge furnace, two steam hammers and th irteen on a screen isochronously with the phonograph ,  when 
barks, and gums. Blue bl ack comes from the charcoal forges, and w i l l  be fitted u p  with exhau s t  flues for the latter is reprod ucing the speech. An audience 
of the vine stal k .  Lam p black is soot from certain carryin g  off smoke and h eat. The boiler h ouse will mi ght thus be en abled not only to h ear the utterances 
resi n ous substances. T urkey red is mud from the �ontain three 75 horse power boilers built by the Bi ge- of, say, a fam ous actor, but also see hir melf and his 
madder plant, which grows in Hin dostan. The yellow l ow Com pany, of  New Haven , Cou n .  These boilers actions represented -on a screen . About a year and a 
sap of a tree of Siam produ ces gamboge ; the n atives will su pply steam for heat as well as power. Adjoining I half ago M. A. Band sept, of Brussels, experi mented 
catch the sap in cocoanut shells. Raw sienna is the the boiler house on orie side is a large building for a with a similar apparatus. 

. 
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The National Electric Light As.oclatlon Meeting. 

At the recent meeting of the National Electric Light 
Association, at Niagara Falls, the papers and discus­
sions were con fined to topics such as the economical 
transmission of electrical energy, electric motors, the 
construction and managelpent of central stations, exe­
cution by electricity, and insurance, the same being 
just now of the liveliest interest throughout the elec­
trical field. The papers on " Electric Railways," by G. 
W. Mansfield , "The Perfect Arc Central Station , "  by M. 
D. Law, and " The Electrical Transmission of Power,"  
by Prof. Roberts, may justly be descri bed as  of more 
than ordinary value to the student as well as to the 
projector, replete with original experiment and sug­
gestion ; clearly stated, too, which cannot always be 
said of the papers even of painstaking men. 

Aside from the scientific interest that al ways attaches 
to these gatherings, the feature of this meeting was the 
discussion of that exciting topic, " electrical execu­
tions." Two long and elaborate addresses were made, 
or rather two and a quarter, for a doctor of medicine, 
whose views on the subject did not agree with the con­
vention's, was summarily shut off when he had pro· 
ceeded but a short way in what might be called an 
argllment in rebuttal. 

It will be remembered that a law passed the last leg­
islature of this State, without protest from the electri­
cal fraterni t y, changing the mode of execution of 
criminals from the halter to electricity, the purpose 
being to fulfill the intent of the law without the  gal· 
lows and its debasiug accessories. It was not until the 
time for an execution was near at hand that an objec­
tion was raised. Then some one discovered that the 
use of  electricity as a death agent would bring dis­
credit upon the electric current, and since then there 
has been a strong, though many think an ill-advised, 
protest against its use. 

. 

It was on the afternoon of the second day's sitting 
that the subject of execution by electricity was brought 
u p  by the addre�s of a lawyer invited by the commit­
tee to discuss the legality of the objectionable law. 
The conclusion which his argument was intended to 
sustain was that the law provided for a ,. cruel and 
unusual punishment," the !Same being unconstitu­
tional. The address contained such obvious fallacies 
and contradictions that the convention awaited the 
end with impatience. 

Dr. Moses, the second lIpeaker, said that in  order to 
collect information for the convention, a letter was ad­
dressed to every manager of a central station in the 
United States, to the number of 800, for evidence on 
important points. If electricity was to be used for a 
killing agent, it should be a certain agent. Instead of 
being a merciful agent, it is shown to be the most cruel 
and dreadful agent imaginable. He got several hun­
dred replies, from which he estimated that there had 
been 73 accidents in central stations, 19 only being due 
to the alternating current, the balance to the continu­
ous. From the letters received he concludes that no  
two people reviving from shocks had the  same sensa­
tion. At the close of his address he read a resolution 
looking to the repeal of the new law relating to electri­
cal executions. 

At this point Dr. Fell, of Buffalo, got the floor. He 
was the only man at the convention to say a w{)rd in  
favor of the law. He described himself as  a physician, 
not interested in any electric lighting company, his 
only purpose to serve the  cause of humanity. To his 
mind there was no agent l ike electdcity yet discovered 
that could execute criminals with such dispatch and 
with 80 little pain, and he was satisfied that what had 
been done with the lower animals could be done with 
man. 

" The  question is, " said he, " do we want to have the 
horrors of hanging kept up 1 I feel that the use of 
electricity for the execution of criminals is not going to 
have the effect you think it will have. I may not look 
at it from the same point of view you do. I wish I 
could. If I thought its use would retard electrical 
progress, I would say, do not use it.. " 

By this time the convention got the drift of his re­
mal"ks, and he was interrupt.ed. 

" I would like to ask the gentleman which has killed 
more people, ga� or electricity ? Is it not a fact that a 
week or two ago a new method for the destruction of 
animals was i ntroduced in the city of New York, and 
that that was publicly mentioned in the papers as a 
more humane method of dispatching dogs than the 
method heretofore prevailing-that is, the introduction 
of gas in a sealed box, whereby they receive a painless 
death 1" 

Dr. Fell-" I can answer that, very readily. Possibly 
the use of gas or any means of that kind to produce 
death is  painful during the first inhalations-very 
painful indeed, until a man is a8phyxiated-until 
asphyxiation takes place, and that gas would be more 
painful than electricity on account of the nerve cur­
rent being so much less than the current of electricity." 

The lawyer who made the first address-" I would 
like to say two or three words as a man. I had to talk 
as a lawyer before. I want to say to you gentlemen, 
members of the National Electric Light Association, 
that if you have got a particle of spunk in you, it is 

time to bring it right out ; but i f  you want to go down 
and have your whole society and profession-I call it a 
profession-killed financia.lly, then you want to . allow 
this execution to take place. I tell you, you are scaring 
all the men, women, and children in the United State!' 
by allowing this to go on. You are fixing it so that my 
wife does not dare have it come into the bouse. I got 
her about ten or twelve years ago so tlhe would allow a 
telephone to be put in, but you are fixing it so that I 
cannot have an electric light. These men who come 
in for the purpose of striking at one part of your trade 
-you have got to stop that. It is for you to go before 
the governor, not with resolutions, but send him car 
loads of delegates ; go yourself ;  say, • Here, this strikes 
our pockets. It is the case of -gas against el'lctricity. 
It is the case of one man with one kind of a current  
against another man with  another kind of a current. ' 
And I say to you right now, be men. Do not fool 
around with this all Y longer, but go there by car loads 
and lie right down on your governor so that he has 
got to commute that man's sentence. " 

A member here took exception to a remark of the 
doctor's to the effect that many had been killed by the 
electrical current. H e  showed that such statements 
were greatly exaggerated, citing cases where such 
claims, when investigated, proved groundless, a nota­
ble one being a claim that hundreds had been killed, 
the claimant admitting that the only knowledge ha 
had of the fact he got from a ne wspaper. 

The debate was wound up by the appointment of a 
committee to present the resolutions offered earlier in  
the proceedings. 

.. Development and Progress of the Storage Battery," 
by William Bracken.  Mr.  Bracken represents a stor­
age motor company. The chief obstacle has been in 
handling batteries (for motors). This has been over­
come. His com pany, which, he says, is now running 
10 motors continuously, is able to remove the exhausted 
batteries and put in fresh ones in from 2 to 3 minutes. 
The rack that has been constructed will  hold bat teries 
enough for 10 or 20 cars, the space being 6, 000 feet or 
stall nom for 150 horses. The cars leave the station 
with 35 electrical horse power hours stored in  each , 
consllllling less than 12 horse power in a run of 12 
miles. When the current required exceeds 150 am­
peres, the battery is  automatically cut out. His first 
standard car, he said, has run in three months over 
6,000 miles, carried over 80,000 passengers, and never 
met with accident. He said the positive plates of the 
battery have a l i fe of six months. The raw material in 
two sets of batteries capable of running a car 120 miles 
a day costs, exclusive of the containing jars, about 
$300. It will cost $4,000, he said ,  for horses to run a 
16 foot car 120 miles a day and $ 1 , 500 to buy enough 
battery to do that work. The batteries can be main­
tained for half the cost of horse keep. His cars, he 
said, take one electrical horse power hOlll' per mile. 
One of the grades of the road operated is 47;l per cent 
and 600 feet in length. He  estimated the cost of mo­
tive power for a car day of 75 miles at $3. 40 as against 
$7.50 for horses, $5 for 75 miles covering the cost in 
winter. By motive power he referred to the cost of 
energy at two cents per horse power hour and $700 
a year for keep of batteries and motors. Power, he 
said, had been offered his  company at the price named. 
The storage battery will not do for steep grades, be­
coming heated under such conditions ; the chemical 
energy, instead of exhibiting itself in the form of elec­
trical energy, exhibits itself in the form of heat, with 
consequent injury to the battery. It is not economi­
cal to ascend grades of more than 6 per cent, and 
they must be short at that. 

ELECTRIC RAILWAYS. 
G. W. Mansfield estimated the popUlation of the 

country six months hence at 66,874,354. 
For the transportation of this number of people in 

the �treets of our cities and towns, the most accurate 
figures it is possible to obtain show the engagement of 
about 425 companies, employing 28, 000 cars, 125,000 
horses, and operating some 3,500 miles of track. The 
capital invested is variously estimated from $175,000,000 
to $200, 000, 000. 

As a result of most careful compilations and esti­
mates, it is reasonably sure that at least 1 , 500, 000,000 
passengers are transported. 

Still more striking is the importance of th e street 
railroad b usiness when compared with the magnitude 
and extent of the steam railroads of  the United States. 
The figures of 1887 show a tabulation of 147, 998 ·60 miles 
of railroad and 20,582 passenger cars, and passengers 
carried but 428,225,513. With nearly an equal number 
of cars and forty-two times more road, only one-fourth 
as many passengers were carried. Behold the yet more 
alllazing figures : 'l'he horse cars of the city of New 
York carry 199,491 ,735 passengers, almost half as many 
as are carried by all the steam roads in the United 
States. If to this number are added those carried by 
the elevated roads, we have the total of 371,021 ,524, or 
allllost as many passengers are carried in New York 
City alone as are annually carried by aU the steam roaC'.� 
in the whole United States. The street railroads of 
the State of Massachusetw carry over 44,000,000 more 
people than all the steam roads in that State. One 

road alone, the West End, of Boston, carries nearly 
10,000,000 more than all the steam roads combined. 

He went on to describe experiments made on many 
of the electrical roads (overhead t.rol ley system) with a 
view of estimating relative efficiency, the small ones 
with the large ones, and the latter with horse traction. 
As to total electrical and commercial efficiency, he did 
not pretend to be strictly accurate, so many difficulties 
are in  the way. 

From estimates based upon l1!any figures he felt cer­
tain that a total electrical efficiency of at least 70 per 
cent can be obtained, and a total commercial efficiency 
lIleasured from the indicated horse power of the en­
gine to the car wheel horse power (W. H. P.) of from 45 
to 50 per cent. If the roadbed, rolling stock, and all 
the electrical apparatus is maintained as it should be, 
he saw no reason why this figure could not be ex­
ceeded. 

Unquestionably, to the railroad man, one of the 
most vital points is the cost of repairs. We al l know 
that in  so far as power is concerned, a horse power can 
be produced and delivered 1 0  hours per day the year 
round with a profit at about $75 per year. The cost of 
maintaining a horse for only about four hours' work 
per day on a horse car is not far from $ 1 90. 

How should electric light companies charge the  rail­
way companies for power ? It is an exceed ingly diffi­
cult thing to estimate upon the requisite power, as the 
conditions are so fluctuating and so variable. After, 
however, the question of the amount of power has 
been settled , the next point to determine is whether 
they shall charge the railway company by the hour, by 
the day, or by the car mile. We have a large number 
of roads alrbady hiring power of local companies. All 
of the "methods j ust mentioned are in use. U pon small 
roads where the schedule of the railway company is 
such that they have only a few cars running continu­
ously, meeting emergencies by extras, and where the 
grades are heavy, a satisfactory basis has been to 
charge so much per day per car, the price ranging all 
the way from $3 to $5, $6, and even $7. 

When the roads are of moderate size, or are subject 
to many variations and sudden demands on the part 
of the public for better facil ities, or when the line 
runs to 80me resort and the  main bulk of business 
lies in picnics, etc. , charges on the hour basis are some­
times preferred. This price varies from 15 to 30 cents 
per hour. On larger systems, where the schedule is 
definite and fixed, the mileage basis is preferable by 
far. The prices on this basis range from two to six 
cents. It was readily seen that if  the cars ran at in­
freq uent intervals, and if  the morning and evening 
traffic was especially heavy and required a larger num­
ber of cars, while during the major part of the day 
only a few cars were out, the mileage basis would be 
quite unsatisfactory, since on the whole you would 
have to make steam possible for the maximum rail road 
output, and maintain it throughout the day. All of 
these estimates, however, can only be determined by 
knowing the local conditions and circumstances. 

There are some 1 , 600 central electric light stations 
already located throughout the country, and some 425 
railroad companies that sooner or later will have to 
have electric power. 

He believed the time rapidly coming when great 
electric stations, from 5, 000 to 20,000 horse power. are 
to be established. There are plants of from 5, 000 to 
10, 000 horse power already built for manufacturing 
purposes. He has been told that the Calumet and 
Hecla plant has in the neighborhood of 12,000 horse 
power. The New York Steam Heating  Company has 
about 10, 000 horse power of boiler capacity in its sta­
tions at Greenwich Street, New York. 

There are many mills equipped with power of from 
1,000 to 5,000 horse power. Even our ocean steamships 
are plants of from 8,000 to 12, 000 horse power.* Why 
cannot electric plants of such power be built 1 Why 
are they not ? Is there not business enough in light­
ing, power, and railroad ing 1 Almost every station I 
go into, the country over, is adding to its capacity. 
.. New occasions teach new duties, time makes ancient 
good uncouth. "  The horse is uncouth. Electricity is 
our l i fe. 

Other papers were : " Electrical Transmission of 
Power," Professor E. P. Roberts ; " Val ue of Economic 
Data to the Electrical Industry, " A. R. Foote ; . .  'l'he 
Perfect Arc Central Station," M. D.  Law ; . .  Report on 
Harmonizing Electrical and Insurance Interests, " P. 
H. Alexander ; " Dynamo Room Accessories for In­
tensity, Potential, and Resistance Measurements . "  

" l e i .  
A NEW idea in Germany is the wholesale manufacture 

of mortar of the best quality, to be sold to small build­
ers and private individuals. Some 2, 000,000 bbl. were 
thus sold last year in Berlin. This obviates the neces­
sity of making the mortar on the ground under unfav­
orable circumstances and at unnecessary expense. By 
this system-carried out with respect to other materi­
als-a builder needs only an office, and can dispense 
with the cost of maintaining large yards at heavy 
rental for the storage of materials. 

* The steamers City of Paris and City-o-f-N-e-w-Y-o-r-k-h-av-e-o-Y-er-_20-,-OOO-j-n. 
dicated horse power.-ED. 

© 1889 SCIENTIFIC AMERICAN, INC.



SEPTEMBER 2 1 ,  1 889.] 
Pro�re.. oC the l1 nlted State. oC A.merlca. · 

BY BDW. MABBBAU. 
Th"! American nation is destined to take, sooner than 

is generally supposed, the first place among the states 
of the globe. It is only necessary to glance over the 
statistics to see that the progressive advance of the 
United States threatens Europe with a competition 
such that there will forcedly come a moment in which 
the axis of industrial power, human activity, and 
political influence will shift to the profit of the new 
world. What wil l  become of old Europe on the day 
that China, in her turn, enters into the great move­
ment of industrial expansion ? If we abandon Africa 
to the propaganda of Islam, and if the statesmen of 
the old continent do not seize the last occasion which 
offers itself to attach Africa and the black race to the 
destinies of Europe, it will be all up with the prepon­
derance that it has hitherto held over the destinies of 
the human race. Mr. Paul Barre sends us the result 
of some conscientious researches that he has made into 
the best statistics, and we publish them in the hope 
that they will faci l itate the task of those who are at­
telll Pting to enlighten public opinion upon the peril 
that Europe is  running, and to draw it into that 
movement of expansion which is the condition of its 
safety. 

Extent and Population. -The United States of 
America, which separated from England in 1776, and 
elected their first president in  1789, now consist of 42 
States, 6 Territories, and 1 Federal District. The total 
area of the Union, including Alaska, is about 3, 605,000 
Ilquare llliles. As for the population, that, during the 
century, has made a truly fabulous progress. 

While Great Britain's population has, in fifty Yflars, 
increased by 10 mi l l ions, France's by 5 millions, Ger­
many's by 16 mi l l ions, the population of the United 
States has increased 37 millions. It has been calcu­
lated that, since 1790, the population of North America. 
has been doubling about every 26 years. At present, 
the population of the American Union must certainly 
exceed 62 million inhabitants. Now, in 1790 the popu­
lation did not reach 4 millions. In one century, then, 
the population has varied in the proportion of 1 to 
15 '5. 

If this ascending advance continues, a.nd there is 
every evidence that it will, the United States in 50 
years wi l l  count more than 200 million inhabitants, 
and in 70 years wil l be as populous as Europe. 

Four fifths of the present population consist of 
Americans of English origin, the other fifth consistR 
chiefly of German!', more than three millions of whom 
have arrived within the forty years, only, comprised 
bfltween 1840 and 1880. Countries other than Eng­
land and Germany have furnished but little to the 
emigration, so the French, Italians, S panish, etc. , who 
have taken up their abode in the United States are 

, swallowed up in the i mmense mass of the Anglo-Ger­
mans. In 1880, the cities contained a quarter of the 
total population of the United States. 

Apropos of immigrants, let us recall the fact that 
13,500,000 have arrived in the United States within a 

' century. The annual number of them varies much 
with the year. Thus, in 1882, 788,000 were received, 
while in 1886 the number was but 334,000. 

Financial Condition. -In 1850, the fortune of the 
United States was $8,430,000,000, while that of Great 
Britain was estimated at more than $2�,500,000,000. 
Thirty years have sufficed to change things around. 

In 1884, the fortune of Great Britain was estimated 
at $45,000,000,000, and that of the United States at 
$1)5,000,000, 000, in which the American manufactures 
represent a value of nearly $5, 600,000.000, say about 
hal f  that of all the E uropean manufactures combined, 
that is, $13,000,000,000. 

If  we admit that the fortune of France is about 
t40,OOO,OOO,000, and that of Germany $25,000,000,000, it 

. will be seen that the United States is at present the 
richest country in the entire world. 

Despite the immense sacrifices made during the war 
I)f the rebellion, the United States are in the most 
prosperous financial situation of any country in the 
world. While in ten years they have paid off $530,000, -
000 of their debt, and in another decade will ha.ve en­
tirely wiped it out, the different states of Europe still 
owe $23,400, 000,000. The interest on this crushing debt 
Is annual ly figured at from $800,000,000 to $1, 000,000,000, 
to be raised from the labor of European nations. 

In order to render the comparison still more striking, 
let us take France and England only, whose united 
population scarcely exceeds a quarter of that of the 
American Union. France and England annually pay 
$315, 000,000 for the interest of their debt and $340,000, -
000 for their army and navy. They keep 730,000 avail­
able men in service, and, estimating the possible work 
of each of those at but $100 a year, that represents a 
further cold loss of $73,000,000 ; so that it is im possible 
to estimate the annual charges resulting from the debt 
and the army and navy at less than $620,000,000. 

Well, in spite of an enormous amortizement., the United 
States depend at present, for these three services, upon 
$152,500,000. That is to say, that the cost of these three 

• From BerJue .l9'rancat8e !U  l'lfltrang6f' d du Ooloniel, d GautU G6o­
grapli.tgue. 
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services for France and England alone is figured annu­
ally by a difference of $469,000,000 to the advantage of 
the American system. Counti ng per head, we find that 
the French and English systems cost $12.75 per inhab­
itant, or $63. 75 per family of five persons, while the ex­
pense in the United States is not $2. 50 per head, nor 
$12.50 per family. Let us add that the United States 
might much more easily support , the overwhelming 
burden that weighs upon the English and French tax­
payers, who are oppressed besides by local charges. 

If this state of things does not change before long, 
it will therefore be necessary to expect a rapid decad­
ence of the European nations in their productive power 
and their prosperUy as compared with those of the 
United States. Such decadence could be prevented 
only by finding an immediate means of causing the 
popUlation and wealth of Europe to increase as rapidly 
as the population of the United States do. Now, not 
only does such a means not exist,  but the very severity 
of the conditions that the present military system im­
poses upon the old world forces innumerable emigrants 
to leave it, and a large proportion of these adds its 
labor to the other elements of prosperity of the Ameri­
can republic. Were the people of Europe to deliber­
ately try to ruin themselves to America's profit, they 
would, therefore, not act otherwise then they are 
doing. 

Army and Navy.-A comparison of the American 
military budget with that of the great western powers 
-France, England,  and Germany-gives the following 
results : In France, we find annually inscribed in the 
army and navy budgets $182,500,000, or $4. 913 per head 
of inhabitants ; in England ,  $ 1 58,400,000, or $4.20 per 
head ; and in Germany (1886), $113,000,000, or $2.44 per 
head. The United States keep up  an army of but 
27,000 men and expend on this  account only $50,000, -
000 per year, or scarcel y 86 cents per head. 

Opposite these 27,000 men let us put the 1 ,224,604 sol­
diers kept in service in time of peace by the three above 
named powers, and we shall find that in this item they 
yearly consume one-eighth of their productive power. 
Again, this estimate is below the truth, if  we consider 
that the men thus taken from the pursuits of peace are 
all in the maximum of their strength and at the age 
when character is formed . The loss of revenue that 
results from such a state of things becomes appalling 
when we consider it as a factor of the industrial con­
test with the United States. 

The United States, then, have an insignificant stand­
ing army and an insignificant navy ; but, a quarter of 
a century ago, at the time of the war of the rebellion, 
they put into the field , at the first call, two million 
well armed men and 626 war vessels. 

Commerce.-The imports and exports of America 
nearly equal those of France and Germany, say about 
$1,500,000,000, but they are far from coming up to those 
of England-$3,OOO,000,OOO. As for the interior com­
merce of America, that of no other nation offers any 
comparison with it. The annual- railway freight re­
ceipts in the United States exceed $550,OOO,OOO-a sum 
greater than that paid by England, France, and Italy, 
combined, for the same object. The Pennsylvania 
system alone carries a larger tonnage than that of all 
the merchant vessels of England. 

Merchant Marine.-The merchant marine of the re­
public comes imlllediately after that of England, In  
1880, the total tonnage of the  English merchant marine 
was 18,000,000 tons, and that of the United States 
9,000,000-80 tonnage four times as large as that of 
France. American ships monopolize nearly 20 per 
cent of the total receipts of the commercial maritillle 
carriage of the world. France and Germany figure in 
this commercial contest only for 5 per cent each. 

Ways of Communication.-The United States pos­
sess 145,200 m iles of railway (end of 1887), while Europe 
has but 124,200. As the entire world contains about 
337,000 miles, it fol lows that the United States have 44 
per cent of the railways of the globe. They will soon 
have more than the rest of the world ! 

Moreover, nowhere can a person travel so comforta­
bly and luxuriously, owing especially to the American 
invention of sleeping cars, which permit of making 
tri ps of seven days and seven nights, without fatigue, 
from one ocean to the other. 

' 

Besides its rai l ways, America has rivers that are the 
largest in the world. The Mississippi is equal to all the 
rivers of Europe combined, with the exception of the 
Volga. Its length is about 3, 200 miles, and that of its 
navigable affiuents is more than 19, 200. The H udson 
is navigable for large steamboats a,s far as to Albany, 
that is to say, to 160 miles from its mouth. 

There are a dozen other rivers of like importance. 
There are a nUIl]-ber of large seaports at considerable 
distances from the coast properly so called. There is  
nothing more curious than to see ships of 3,000 tons at 
a distance of 1,500 miles from the sea. These great 
natural watercourses are, in addition, completed arti­
ficially and connected with each other by canals. In 
1880 there were in the United States 4,300 miles of  
canals that cost $265,000,000. The maritime coasts ac­
cessible to navigation have an extent of 13,000 miles, 
and if we count the islands and bays we find that the 
A merican seashore has a total length of 82,000 miles. 

Moreover, the length of the coast and of the lakes ae­
cessible to navigation is 1, 600 miles. 

Production.-To show the astonishing progress of 
American production in a very short lapse of time, we 
give the following compa.rison of results col lected 
twenty years apart. 

1866. 
Gold and Silver', . . .  , , . . . . . .  $63,500.000 
Sugar. , . . . . . . .  , . . . . . . . , . . .  20,000,000 lb. 
Cotton . . .  . . . .  . . . . . . . .  , . . .  1,000,000,000 . .  
Wbeat , . . . . .  . . . . . . . . . . . . .  212,000,000 bu. 

1886. 
$63,500,000 
2811,000,000 lb. 

8,182,000,000 • •  
357.000,000 bu. 

Corn . . . .  . . . . . . . . . . . .  . . . . . .  786,000,000 " 1,986,000,000 . .  
Petroleum . " . .  , . , " ' ,  . .  , .  132,000,000 gal. 943,000,000 gal. 

Post Office and Telegraphs.-In no country in the 
world, in a relatively short space of ti llle, has the postal 
service been so extensively developed. Th ere are at 
present in the great American republic 57, 376 post 
offices (against 23,328 in 1866), while Germany has but 
18, 583, Great Britain 17,587, and France 7, 296. The 
postal routes of the United States extend over 240,000 
miles, those of Germany 5 1 ,000, those of France 40,000, 
and those of England 25,000. 

The American post office sent last year more than 
3, 576,000,000 letters and printed d ocuments of al l kinds, 
while the English did not exceed 2,270,000,000, the 
Germans 1 , 8 1 6,000,000, and the French 1 ,400, OOO, UOO. 

The proportion of postal m atter forwarded is 71 per 
inhabitant in the United States, 61 in England, 41 in 
Germany, and 37 in France. 

Finally, the first of these nations spent for its postal 
operations 56 million dollars, the second nearly 44 mil­
l ion,  the third nearly 29 million, and the fourth nearly 
29 million. 

As for the American telegraph system, that is the 
most extensive in the world. At the clolle of  1884, it 
comprised 138, 600 miles of l ines and 417,600 mileR of , 
wires. At the same epoch, Russia had 60,600 miles of 
l ines and 138, 000 miles of wires, France (with colonies) 
5 1 , 000 miles of lines and 150, 000 mi les of wires, and Ger­
many 46,400 miles of l ines and 159,000 miles of wires. 

Such prosperity, as astonishing as it may seem at 
first sight, and although it has never had a precedent 
in history, is quite easily explained. 

When we study a map of the United States and see 
this country, with soil so rich and fertile, watered by 
immense rivers, and contain ing (aside from the Al­
legheny and Rocky Mountains) 'but very few moun­
tains, we see very clearly that it had to be called u pon 
some day or other-seeing the great facilities of com­
munication-to receive a ver'Y dense population. 

Not having, in any way, had to take the past into 
consideration, th; American colonists, recruited from 
among the most enterprising and courageous Euro · 
peans,nave not, like European nations, had race strug­
gles to encounter in order to establis h themselves in 
other new territories. They have had the fortune 
not to meet with dangerous neighbors ready to dis­
turb their life of activity and labor. Wal' is almost 
unknown among them. So the future has responded 
to their first expectations, and every one is obliged 
to recognize to-day that it is necessary to count with 
the United States, not for a struggle with arms, but 
for a graver one-the commercia.l and maritime strug­
gle, the struggle of labor. 

� , . ,  .. 
Why It Ia. 

The statement that out of every hundred men en­
gaging in business, but three are successful, is a statis­
tical chestnu t  which may be correct in the main, and 
i f  so, the pertinent inquiry, What is the matter with 
the other ninety-seven ? is  in order. This query, 80 far 
as it relates to manufactures using steam power, h as a 
partial answer. A leading firm has recently been pur­
suing a systematic series of investigations to determine 
what percentage of the power actually developed was 
utilized in production and how much was wast.ed. 
Careful tests in some of the most prominent manufac­
turing concerns in the country gave some curious re­
sults. In nearly every case it was found that at least 
fifty per oent of the power was wasted. One large es­
tablishment wasted sixty-five per cent and another 
seventy-three per cent, while in another, whete the 
engine was developing sixty indicated horse power, 
eleven-twelfths of this amount was wasted in friction 
and other useless work, and only five horse power was 
available for purposes of manufacture. In most man­
ufacturing enterprises the cost of fuel is a very serious 
item, and The Stationary Engineer thinks it  would ap­
pear to be well worth the time of the owners to start a 
l i ttlfl investigation as to what becomes of the power 
they pay for. Economical production and judicious 
utilization of steam are the beginning and end of steam 
using, and the concern which pays no attention to 
these points need scarcely hope to be one of the lucky 
three. 

• • • • •  
Typhoid. 

Dr. Edson sums up the etiology of typhoid fever in 
the following words : First, typhoid fever never infectR 
the atmosphere ; second, it never arises de novo " 

and third, the causes ot the disease, in order of 
their frequency, are as follows : First, in fected water ; 
second, infected milk ; third, infected ice ; fourth, digi­
tal infections· ; ,fifth, infected meat. 
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RECENTLY PATENTED INVENTIONS. 

Railway Appliancell. 

entire plate, to permit of the natnral bending of 
foot in walking. 

the I tending to the pool table, with a circuit breaker in a 
trough leading from the pockets, so that each ball 

nation with wires and guide pulleys, whereby the "pen, 
ings may be closed to cut off air cnrreuts or drau,ghts 
from the flames. 

CAR COUPLING. -J onas P. McDowell , 
Foote, Iowa, The drawhead has pivotally mounted 
jaws from which a lever·carryin,g shaft extends up. 
ward, rods bein,g connected to the lever and by links to 
the jaws, in connection with which springs are arranged, 
fhe device being designed to couple cars automatical ly, 
ftlld so they may be nncoupled without the operator 
going between them. 

TURFING IMPLEMENT. - Melville C. pocketed will  alternately close and open the circuit aud 
effect its own count on the re,gister. Ayer, Brooklyn, N. Y. This is an embroidering device 

provided with the usnal needle block and looper block 
mounted to sl ide oue on the other, bein,g specially iu­
tended for turfing or rug machine�, and sewing, for au­
tomatical1y feeding the macld llu forward, while simple 
and durable in const-ruction and very effective in ope-

DEVICE FOR LOCKING DRAWERS. -:­
Jared H. Rodeheaver, Terra Alta, West Va. This is a 
device concealed within the desk for locking a series of 
drawers, t.he invention providing for a direct applica­
tion of lockiug bolts without the use of any spriu,gs, 
the drawers being formed with locking recesees in com .. 
binatlOn with locking rods having projections, and 
other novel features. 

CAR BRAKE AND STARTER. -Amos M. 
Vereker and Stephen M. Yeates, Dublin,  Ireland. This 
i nvention covers an improvement on a former patented 
invention of the same inventors, there being combined 
with the car platform and truck axles ratchet clutch 
sections, chains, lever�. springs, etc., in such manner 
that the force applied for braking is  ntilIzed for start· 
ing the car. 

RAILWAy SWITCH. -Walter N. Knight, 
Boardman, Fla. In this switch the inner rail of the 
side track has a p ivoted section at its inner end, and 
this section rises or incl ines gradual ly  npward to lap 
up on the outer rail of the main line when the switch 
is open to the siding, or be adj usted lateral ly clear of 
such rail when the switch is  closed to the sid ing, the 
switch diApensing with the use of frogs. 

Mechanical. 

BELT GEARING. - John A. Lough, 
Cbetopa. Kansas. This invention covers a means of 
driving two pulleys that are near to,gether, by rnuning 
a single belt around the two pulleys and then running 
the driver on this bel t i nstead of ou the pulleys them· 
selves, thns doin,g away with the use of a tightener, and 
more readily trausmitting the power of the dnving 
belt .  

MACHINE F O R  F O R  M I N  G B E A M 
STRAPs.-Henry McDougall and Roger Potter, New 
York City. Combined with a base plate formed wit.h a 
longitudinal and transverse groove is a forming block, 
a clamping screw passing t.hrouf(h another block and 
engaging n nut in a recess, with other novel featnres, the 
invention being an improvement on a machine formerly 
patented by the same inventors, whereby the imple. 
ment is made adj ustable. 

NUT LocK. -An d rew Reed , Lawrence, 
Kansas. This is a lock in which the threaded end of 
the hol t has reduced and flattened sides, aud the nut is 
held against turning by a separate locking plate which 
embraces the flattened end of the bolt and extends 
down beside one of the faces of the nut, the sqnarer! 
cnd of the bolt keeping a wrench.shaped l ocking bar 
from turning, and the latter preveuting the nut from 
rotating. 

WRENCH,-Charles A. S wanson, Mar­
shall ,  Minn . This is a self-adjusting wrench having 
a' pivoted handle and attached circular rack, with 
sllltionary jaw connected with the handle by its p�ot, 
and having other novel features, forming a tool which 
can be used either as a pipe wrench or a monkey wreneh. 

Agricultu ral. 

' PLOW SHOVEL.-William L. Sexton , 
Scranton City, Iowa. This is a transversely divided 
shovel having a hinge connection of the divided por­
tions, which are held in proper relation by a break pin 
attachment, so that in case of the point of the shovel 
striking an obstruction the lower portion will be reo 
IMsed by the breaking of t.he break pin, and will drop 
or B,wing back, preventing the breaking of the shovel. 

CORN CUTTER - Benjami n F. Moore, 
Ivanhoe, "Kansas. This invention consists of a wheeled 
platform provided with fixed knives, aud carryiug 
means for setting up the shock in the field, bein,g simple 
and durabl e in constructiou and specially designed to 
Clll corn in the field, gather it, and set it up in shocks. 

Mi llcellau eoull. 

WIND�nLL.-Joh n W. C urrie, Solomon 
c'ity, Kan. This invention is desi,gllcd to compara­
ti'velr free t.he piston rod from friction, to use a larger 
wheel shaft than ordinary, and provide wooden boxes 
f9r · the shaft, which may be expeditiously "nd con­
veniently detached and replaced when found desirable, 
the several parts being so umted that if one part should 
break, that part only need be replaced. 

CHARCOAL ApPARATUS. - J a c o b  
Scherffius, Winona, Minn. The fire chamber and the 
charring chamber are each formed hy a jacketed 
inclosing case forming surrounding chambers, in 
comnlUnicat.ion with each other through a dampered 
connecting pipe, whereby an excess of heat is  developed 
which may be utilized for the production of power by 
�qnducting off the heat.ed and combustihle ,gases. 

OiL CAN NOZZLE. - C h a r I e s B. 
Underhill,  Lancaster, N. Y. The centrally apert.ured 
cap of the can has an air vent from which a reservoir 
e,>;t�uds downward, with a valved apertnre in its lower 
end, aud " spring-actuated valve controls the vent 
spertnre iu the cap. whereby oil may be forced from the 
can when the latter is in any position, and the nozzle 
wiil 'b� comparatively free at. al l t.imes. 

, BUTTON STRIP.-Edward K. Warren 
aIld ' Joseph H. Ames, Three Oaks, Mich. This is a 
continuous strip. preferably of feather bone, forming a 
Blily or stiffener and admitting of being stitched through 
nnd through, there heing combined with it  buttons ar­
ranged at suitable distances and separately attached to 
the strip by tapes or other flexible conuections, for use 
l\{ith waists, corsets, and other garments. 

METAL CLAD SHOE SOLE. - John G. 

ration. 

PHOTOGRAPHIC CAMERA. - G e 0 r g e 
Shorkley, New York City. This invention consists of 
a swing-hack and a universal joint counecting the 
swing-hack with the camera casing, heing especially 
adapted for detective cameras, to hold the plate holder 
always in a vertical position irrespective of the po.ition 
of the camera casiug, so that the ohjects photographed 
will appear in a natural position on the dry plate. 

PAINT COMPOUND. - N i n e v e  h R. 
Bonner and Ira L. Burlin,game, Pana, Ill. This is a 
paint more particularly designed for use u pon roofs, 
whether of tin, iron, wood, or other material, to be put 
on hot, and to make the roof fireproof as well as water­
proof, consisting of mortar cement, yellow ucher, 
Venetian red, resin, sulphur, alum, asbestos, l iquid 
japan, coal tar, and other ingredients. 

FLOWER Box. - Annie Cleland , New 
Orleans, La. By this invention a stron,g metal hox, 
preferably crescent·shaped, is  to be fitted against the 
outside of the window sill, and supported by two strong 
iron bars, while withiu the box iB a perforated false 
bottom, supported above the solid bottom, the earth 
and flowers resting on the false bottom, and the water 
drippin,g therefrom being drawn off through a spout 
iuto a cup removably suspended in convenient position. 

HALTER. -James H. Philpott, Rising 
City, Neb. This hal ter has a ruuner consisting of a 
metal casting having npwardly curved ends with an 
aperture in each eud, a pin or stud projectiuf( upward 
from the castitl,g betweeu the apertures, with other 
features, wherehy the halter may be made partly of rope 
and partly of l eather, aud the rope expeditiously ad­
justed to  form a halter capable of snugly fitting the 
head of any animal. 

CONNECTING BAR FOR RIDING SAD· 
DLEs.-William W. Lewis, Cheyenne, ","'yorning Ter. 
This i s  a U chincha " or girth-rig connecting bar made 
of malleable cast iron or other suitahle metal, having 
not ouly a riug at each end, but "Iso a center ring or 
loop, whereby the saddle to which the bar is applied 
may be used either for a double or a single rig. 

SERVICE, CASH, AND PASS CHECK. ­
Geor,ge D. Smith, New York City. This check has 
margir..al rows of cash value numerals increasing in 
value from end +,0 end, with a passport character, a 
serial number, aud a printed description of the use of 
the check, whereby the check entitles the holder to be 
served, to register the value of single or cumUlative 
orders, to act as a vou cher to the cashIer, etc. 

TICKET CASING FOR CAR SEATS. ­
Rensselaer J. Smith, Albauy, N. Y. Combined with a 
reversible car seat are oppositely arran,ged fare boxes 
secured to the back at its npper and lower ed,ges, 
whereby one fare box will always he in position to re­
ceive the fare, and the hox serving to receive, exhibit 
and store the ticket of the passenger, and prevent 
fraud by either conductors or passengers. 

LAMP ATTACHMENT. - Catharine S. 
Walker, Galveston, Texas. This is a device adapted to 
he secured to the surface of a sewiug machine table in 
sl1ch manner that the lamp will he held to cast its l ight 
upon the presser foot and needle from the back, and 
will not obstruct the table or interfere with the work, 
and when not in use m.y be swung underneat.h the 
table out of the way. 

GAS LIGHTER. -- Sumter B. Battey, 
New York City. 'l'hi s is a device for automatically 
Iightin,g gas jets  by means of percussiou pellets, the 
latter beiug held in a tube to be fed, oue at a time, to a 
cyliuder which has an opening opposite the tip of the 
burner, the pel let. being forced out and i,gnited by a 
piston operated as the gas key is turned. 

BRACKET FOR ELECTRIC LAMPS. ­
John S. Merrill ,  Columbus, Ohio. This is a swinging 
bracket for holding electric lamps in the position of 
use, a flange attached to the wall holding a screw­
threaded rod, to the outer end of which is jointed a 
rod, another rod being jointed to the extremity of the 
latter, aud carrying on its outer end a hook for receiving 
an eye attached to the lamp, the eye heing held in the 
hook hy a spiral spring. 

BUREAU, -Orrin D.  Miles and Edward 
F. Scollay, Templeton. Mass. This invention provides 
an article of furuiture which cau be readily taken apart 
and compactly folded for transportation, the framed 
panel ends of the casing being connected to the hack 
by hiuges, and the front. posts connect.ed at the bottom 
by a base board detachably secured to the posts by 
an,gle plates and screws, etc. 

SWING GATES.-William C. Hooker, 
Abingdon, III. This is a device for opening and clos· 
iug gates i u  which a rock shaft is supported by posts at 
the rear of the ,gate and hinged centrally ou the nnder 
side to the posts, an arm on t.he rock shaft having a 
l ink connection with the ,gate, whereby the shaft, as 
thrown past the center, will assist in the movement of 
t.he gate, the device being readily manipulated from 
either side of the gate. 

MERRY-Go-RoUND. -David John-
son, Trenton, N. J. This apparatus has two rotary 
overhead wheels, with pull ropes hung therefrom, an 
endless cable running on the wheels, and pull ropes or 
devices hung from the cable, with other novel features, 

Dickson, Beaver Falls, Pa. This invent.ion provides a for use at seaside or snmmer resorts, or in roller skat­

flexible metallIC bottom for boots or shoes especially ing, for persons to pull or draw themselves in circles 

designed for foundrymen, furnacemeu, quarrymen, etc., over a floor or platform. 

th� ,hottoms heing protected by sectional metal l ic  A UTOMATIC POOL REGISTER-Thomas 
plates' studded· on their outer face, and having their I C. Devlin, Pneblo, Col. This invent.ion consist8 of an 
adjacent edges provided with interlockin,g recesses and electrical register to be placed against the wall in view 
ptojections, giving an articulated construction to the of the players, and connected with a battery ci�criit ex· 

LETTER Box. - David R o s e n  t h a I, 
Hudson, N. Y. This is a box having an u pper and 
lower compartment, one adapted to receive letters and 
the other to receive papers, eLc. ,  hinged doors closing 
the!openings, and rods heing pi voted together and to the 
doors, wherehy both doors will be simultaneously 
opened or closed. 

MAIL BAG FASTENING. - James A. 
Roosevelt, Hempstead, Texas. This fastening consists 
of a slide formed with keyhole slots and carried by an 
overlappiug flap, the slide being adapted to en,gage 
headed studs secur�d to one side of the main portion of 
the pouch and passed throu,gh apertures in the other 
side of the pouch, the device being qnickly and easily 
manipulated to fasten or unfasteu the ba,g. 

MAILING DEVICE FOR NEWSPAPERS, 
ETC.-Lucien P. Bard well, Pratt, Kansas. This is a 
tool to be operated either by hand or power for affixing 
the name or address or other slips to the papers to be 
mailed, or for putting postage stamps on letters, etc., 
the invention covering variolls novel features, and 
bein,g adapted for different purposes or nses. 

ATTACHMENT FOR SCALES.- Lucius 
L. Wands, West Shokan, N. Y. This is a price.indi­
cating attachmeut for weighing scales, whereby the 
value of any fractiou of a given unit of weight at any 
price per unit will  he indicated, revoluble cone· shaped 
indicators being com"ined with a counterbalancing 
weight and connect.ions, so the indicator will be turned 
as the weight is moved. 

SASH FASTENER. - Harri son Staggs, 
Valencia, Kansas. This is a device designed to set"c 
as a substitute for the weight and pulley ordinarily 
employed, and by which also the upper and lower 
sashes may be raised or lowered any desired distance 
aud locked iu place, the device being simple in con­
struction and readily attached. 

H AND PROPELLER FOR B O A  T S. -
James S. Lamar, Valdosta, Ga. By this invent.ion a 
vertically disposed frame is secured to the bont, with 
lougitndinal extendill,g horizontal arms to the outer 
ends of which swinging bars are pivoted, paddles being 
secured to the lower ends of the bars, whereby the 
work of propulsion is  desi,gued to be lessened and 
simpl ified, so that the most inexperienced can propel a 
hoat. 

OIL C AN. -Albert A. Arnold and New­
ton B. Jamisou, Jacksonville, Fla. This is a can hav­
ing au apertnred con caved top from which a fixed spout 
projects, and a funnel-like auxiliary spou t hinged to 
the can adjacent to the fixed spout, to he swung over 
the latter and form a shield for it, or to be swun,g away 
and form a funnel .  

BATH TUB.-Hugo F. Begiebing, New 
York City. This iuvention provides for a bath tub 
underneath the ordinary stationary tubs and sink of a 
kitchen or living room, and provides novel features of 
construction whereby it may be swnng outward for use 
and returned again beneath the stationary tubs. 

SCISSORS ATTACHMENT. - James H' I 
Norrell, Augusta, Ga. This attachment consists of a 
bow whose arms extend along the scisFOr blades, by 
which the scissors may be used to grip and hold 
flowers, etc., cut by the blades, retaining such objects 
until the scissors are opened. 

TEMPORARY BINDER. - G e 0 r II: e A. 
B1ackhurn and Daniel J, Brimm, Columbia, S.  C.  This 
invention consists of a book provided with an exten· 
s ible back, biuding strips, and a means for tightening 
the binding strips and the back, the pal ts being 80 
formed and connected that the hook may be expanded 
or contracted to receive a greater or le8s number of 
sheets. 

ROAD GRADER-Merritt H. Walworth , 
Hillsdale, Mich. This machine has a bifurcated draw­
bar as a support for the scrapers, one or more support· 
ing beams being attached to the members of the draw· 
bar, with other novel features, the scrapers being so 
supported as to be capable of vertical and lateral ad· 
justment to throw the earth either to the right or left. 

IMPLEMENT FOR DEHORNING C A.TTLE. 
-John Z. Benson and Al bert Blanchard, Lawn Hill, 
Iowa. This i s  a simple and durahle device of novel 
construction capable of cutting the entire circumference 
of the horn, thus sustaining the stren,gh of the horn 
until completely severed and preventing one side from 
splittin,g down in the head. 

ANIM A.L SHEARS, - Robert D i x 0 n, 
Sydney, New South Wales. This invention covers all 
improvemeut in sheep shears, there being combined 
with a casing provided with a comb, a revolviug cutter, 
a flexible arm secured to and projectin,g from the casin,g, 
an endless helt traveling around the flexible arm and 
passin,g around the pulley, and intermediate mechauism 
between the pulley and cutter. 

VEHICLE WHEEL. - James W. Brook, 
Lynchburg, Va. This is  a met.allic wheel formed of 
sections, each section consisting of a hub portion and 
spokes cast inte,gral with the hub portiou, a met.al felly 
seection being secured u pon the ends of the spokes, 
formin,g an easi ly constructed wheel of great strength 
and durability. 

CONVERTIBLE SEAT FOR VEHICLES, ­
William T .  and William Angus, Sydney, New South 
Wales. This 'inveution provides means for alterin,g 
the position of the front seat and accessory parts of a 
phaeton to make it resemble a victoria. and also to 
make a victoria resemble a phaeton, the seat. being sup· 
ported upon knuckle joints which can be operated 
without adding or removing any of the parts. 

FIRE EXTINGUISHERS. - Andrew J. 
Goostree, Foxville,  IlL This invention "is  for control­
ling and preventing fires by exclnding draughts within a 
building or vessel , the openings being made with out· 
ward-swinging closures, a sprin,g bein,g conn�cted to the 
strncture at the hinged edge of each closure, in combi· 

DOUGH MACHINE.-George H. Cross, 
St. Johnsbury, Vt. This is an improved duster, to su­
persede the throwiug of flour, st.arch. etc., taken from 
the dough board, by hand, the invention consisting of a 
box with a sieve bottom suspended above the dough 
hoard, there being a sliding frame on the bottom held 
down by cleats while the box is  reciprocated. 

SHIRT. - Eli Oppenheim, Baltimore, 
Md. This is an improved article of manufacture. the 
,garment having openings of greater length than width 
extending from opposite sides of the neck openillg int.o 
the sleeves, and similarly shaped ,gu ssets or pieces 
stitched to the edges of the openings, the invention ap· 
plyiu,g more particularly to coarse cotton or woolen 
shirts. 

COVERING FOR COTTON B A L E  S. -
Robert M. Walsh, New Orleans, La. This covering 
consists of metall ic sheets having marginal wooden 
strips attached thereto ou the inside of the sheets so as 
to lie against the cott on, forming an envelope to pro­
tect the hale from fire and bad weather, to keep it clean, 
and prevent the pilfering of cotton. 
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7'he charge for Insertion under thw head is One lJoIlar 

a linefor each insertion : about eight words to a lil1£ .  
Advertisements must b e  received at publica/ion ojJice 
as ea" ly as Thu" sday morning to ap-pea,' in ne:x:t issue. 

Eureka Ootton Machine Belting. 
A cheap and perfect Bubstitute for leather or rubber 
belting. Address Eureka Fire Hose Co . . 13 Barcl .. y St., 
New York, for prices snd samples. 

" I  can heartily say to any young man who is wanting 
good em ployment, work for J o hnson & Co., follow their 
instruC"tion, and you wil l  succeed." So writes an RR'ent 
of B.  �'. Johnson & Co . . 1009 Main St .. Richmond, V .... 
and that's the way all of their men talk. 

Experienced patent agent wanted to sell connty and 
State rights. A .  Bunn.  157 Nort h 5th St., Re .. dlng, Pa. 

Will sell wrought iron grindstone hanger patent. Or 
w il l  manufacture on royalty. or i n  good partnership. D.  
O 'Leary, San Bernardino, Cal. 

of the battery by the resistance of battery plus mal!:net. 
the amperes of current will be determined. The turns 
of wire on the magnet have next to be counted, which 
are to be . multiplied by the amperes. The magnet 
having the greatest number of . .  ampere turns " will 
have the greatest power. For economy of workinl!:, the 
lower the resistance of the battery compared with the 
resistance of the magnet. the better. For economy of 
installment. the minimum battery will be obtained by 
making internal and external resistance equal. 4. With 
a cnrrent of 4 amperes. 16 volts E. M. F .• internal 
resistance 4 ohms. which Is the better way to connect 
together in same circuit six electromagnets. each of 5 
ohms resistance, in series or abreast. and what will  be 
the total resistance in the latter way ? A. To obtain 
maximnm of economy and effect combmed from 
battery named. arrange thc magnets two iu series and 
three in parallcl, giving a resistance of 3� ohms. If 
the magnets were arrauged iu a series of six, they would 
receive a cnrrent of it amperes;  if abreast or in parallel, 

16 
they would receive a current of --- or a little over 3 

4'833 
For Sale or to Lease on Royalty-Patent No. 40';',517. ampereA. The latter Is therefore the best arrangement 

" fiexlble pen holder." See I ll ustration . page 179. for effect alone. but it is very uneconomical, as the bat-

For Sale .. -Combined Atomizer, Inhaler, and Densch tery wonld absorb nearly fonr-fifths of the electrical 

patent.  Address H. M . J . ,  Box 773, N ew York P. O., N. Y. energy. 

The Little Falls (N. Y.) Water Company in testing all 
the popular water motor. bave adopted those made by 
the Tuerk H ydraul ic Power Company. Address No. 12 
Cortlandt St . •  New York. 

Guild & Garrison, Brooklyn. N. Y., mannfacture 
steam p u m ps, vacuum pu m ps, vacuum apparatus, air 
pumps, acid blowers, :filter pre!8 pumps, etc. 

For the latest improved diamond prospecting drills, 
address the M. C. B ullock Mfll. Co., Chicago. 1lI. 

Presses & Dies . Ferracnte Mach. Co . •  Bridgeton. N. J 
The Holly Manufactnrmg Co . •  of Lockport, N. Y . •  

Will s pnd their pamphlet. describing water work. ma­
chinery, and containing reports of tests, on application. 

Screw machines, milling machines, and drill presses. 
E. E. Garvin & Co . •  I.all1ht and Canal Streets, New York. 

Billings' Patent Adjustable Four and Six IneD. Pocket 
Wrenches. Billings & Spencer Co . •  Hartford. Conn. 

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

Safety Elevators, steam and belt power ; quick and 
smooth. The D. Frisbie Co . . 112 Liberty St .. New York. 

Tight and Slack Barrel Machinery a "pecialty. John 
Greenwood & Co . .  Rochester. N.Y .. See illus. adv . •  p. 173. 

Hodges' universal angle nOlon makes pipe connection 
at any angle. Rollstone Machine Co . .  Fitcbburg, Mas •• 

C::W-Send for new and complete catalogue of Scientlfic 
and other Book. for sale by Munn do Co .. 361 Broadway. 
New York. Free on application. 

its 
HINTS TO CO]lRESPONDENTS. 

Name. and A. ddre •• must accompany al�le  . rs, . or no attention will be paid thereto. This is r onr 
informat!on, and not for publication. . 

Refereneea to former articles or answers should 
give date of paper and pa,ge or number of qilestion. IlIq II l rle. not answered in reasonable time shonld 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all. either by letter 
or in this department. each must take his turn. 

S p ecial Written I n formatloll o n  matters of 
personal rather than general interest cannot be 
expected withont remnneration. 

Selen t i l i c  A.merlean S n l' p l em e n '. reterred 
to may be had at the office. Price 10 cents each. Book. referred to promptly supplied on receipt of 
prlce. Mllleral .. sent for examination should be distinctly 
marked or labeled. 

(1278) T. K. W. and others ask the 
best method f o r  blning and browuing rille or gun 
barrels. A. The bluinl!: of gun barrels is effected hy 
heating evenly in a muffie until the desired blne color 
is raised. the barrel being first made clean and bright 
with emery cloth, leaving· no marks of grease or dirt 
npon the metal when the blning takes place, and then 
allow to cool i n  the air. It requires considerable ex­
perience to 0 btam an even. clear blne. The following 
recipe for browning is from the U. S.  Ordnance Mannal : 

(1280) E. L. B. asks for a process for 
bluinl( steel by immersion in acids. or the best method 
for bluing quick. A. We know of no good method of 
making a permanent blue in this way. al though the 
following is a recipe which is fonnd to answer suffi­
ciently well for some articles : Dissolve 4).2 oz. hyposul­
phite of soda in a quart of water. and 1 1-6 oz. acetate 
of lead in another quart of water. Mix and boil the 
two solutions. and immerse the metal therem a short 
time. when it will take a blue color. somewhat ouch as 
is obtained by heating it. See query 1278 and SCIEN' 

TIFIC AMERICAN. November 19. 1887. 
(1281) J. G. F.-A drive well will no 

doubt furnish you with good water. The perforated 
end of the pipe should be covered by Ilne brass wire 
cloth to keep out the sand. Better purchase a point 
properly prepared and use galvanized iron pipe for 
driving. Dig a hole 4 or 5 feet deep and box or crib it. 
Drive the pipe well down into the water stratum and set 
a sub bncket pump (one with the valve and bucket 4 
feet below the surface) upon a platform over the crib. 
You can buy the whole rig in the pump trade. Be 
very careful to secnre til!:bt j oints in the pipe. See 
SOIEN TIFIC AMERICAN SUPPLEMENT, No. 107. for ilIus' 
trated description ot method of driving wells. 

(1282) W. A. T.-" Jimsen weed " and 
" glnsing " are the popular names of two very distinct 
plants. The Ilrst of the two Is a corruption of the name 
" Jamestown weed." the plant that bears it (Datura 
stramonium) having been so called by the early colon­
ists becanse it  was IlISt observed growing in the vicinity 
of Jamestown. Va., where it had probably been intro­
dnced in ship's ballast from tropical America. The rQot 
sent is that of this plant (Datura). 

(1283) J. B. T.,  query 1186, asks how to 
rid a cellar o f  Ileas. L. O. Howard recommends ben­
zine. A safer method is to sprinkle the Iloor thickly 
with quicklime. or a good size bundle of fresh penny· 
royal scattered over the Iloor will drive them onto If 
fresh pennyroyal is not obtainable get 2 onnces of oil 
of ·pennyroyal. 2 O:lUces oil of sassafras, 4 ounces alco· 
hoI. shake together well in a bottle and spray around 
with an atomizcr. Snbstitute sweet oil for alcohol and 
the mixtnre rubbed on the hands and face will keep off 
mosquitoes.-P. H. L. 

(1284) C. F. P. asks : Will it inj ure or 
benellt cistern wnter to put into the cistern stone coal r 
If a benefit. what is the best kind of coal for the pur­
pose ? A. Soft coals will injure the Ilavor of the water, 
and anthracite is of no valne. Charcoal is only suita· 
ble for deodorizing water. A bnshel of puiverized 
charcoal on the surface of the water will do mnch 
toward purifying the water. It is better to clean the 
cistern as often as possible and aerate the water by 
forcing fresh air under the surface with a bellows or 
blower. 

(1285) R. D . . B. asks : What is the sig-
nificance of the term " fever beat " marked npon many 
thermometers at · H2° Fah. ? A. Any such marking is 
misleading. Natural blood heat shonld be marked at 
98, and the maximnm is about 99. but any temperature 
above 105 denotes a fever of great gravity. 

(1286) T. E. C.-Clock Ilpring steel is of 
low l(rade and not s uitable for permanent magnetiza· 
tion. Use thin tool steel hammered to the required 
size, finished and hardened. then drawn to a brown 
color or l ight blue if tempered dry. 

Spirits of wine 1).2 oz . •  tincture of iron 1� OZ. , corrosive 
subl imate 1� oz . • sweet spiri ts of niter 1).2 oz., blue 
vitriol 1 oz., nitric acid %: oz. Mix and dissolve i n  one 
quart of warm water and keep in a glaRS jar. Clean 
the barrel well with canstic soda water to remove grease 
or oil. Then clean the snrface of all stains and marks (1287) G. A. B. asks what preparation 
by emery paper or cloth, so aa to  produce an even is most durable and cheap to  apply on polished steel, to bright surface for the acid to act npon, and one without prevent rnsting. when exposed ? A. Articles that are . .  1lnger marks. Stop the bore and vent with . wooden to be handled may be varnished with mastic. shellac or pln!!B. Then appl y.  thc m ixtnre to every part with a boiled linseed oil and thoronghly dried In an oven. For sponge or rag. and expose to the air for twenty-fonr articles only· to show in store dipping in hot lime water hours, when the l oose rust should be rubbed off with a 
steel scratch brnsh. Use the·  mixture and the scrateh and drying hot will prevent rusting. 

bt'uRh twice, and more if necessary. and finally wash in . (1288) H. L. S. asks : 1. Is the profes­
boiling water, dry quickly; and wipe with linseed oil  or sion of civil engineering overcrowded ? A. There is 
varnish with shellac. always room for good men. 2. Do you consider it ne-

( 1 279) G. D. W. asks : 1 . What is ap- cessary or best for a young man to take a regular col­

proximately the internal resistance ·of  a bichromate of lege conrse of four years, or Is it better for him to take 
. 

potash cell having two zinc plates and three carbon a shorter course and thns get into actnal work sooner' 

plates each 3 in. by 3).2 in •• space between them .being A. A fnll college course is strongly to be recommended. 

% in. ? A. The resistance of snch a cell varies greatly 3. After he has taken snch a course. either a long or 

as the solution changes. It wonld be safe to call · it . as short one, can he obtain a paying position wlthont the 

an average ).2 ohm. 2. With is the E. M. F. of such a aid of inlluential friends ? A. It is hard !o obtain snch 

cel i ?  A. 1'75 to 1 '90 volts. 3. With a given field a position eveu with,inllnpnce. The upward road is often 

magnet or armature. which will give the greater amount a long one. 

of magnetism-winding with heavy wire of very l ittle (1289) J. D. L. asks : 1. What is the best 
resistance and few turns, with a cnrrent from a way to polish German silver, and to preserve mathe­
battery with many amperes having a low internal re- matical instruments from rusting. said to be causer} by 
sistance. or winding with Ilner wire. greater number of cli matic inlluence? A. Polish ('.orman silver with rot­
turns, much greater resistance consequently, the cur- tAn ·ston<) and oil .  To prevent rusting keep in tightly 
rent Mming from Ii battery of high internal resi8ta'1.�e · closed box. · and if for a long period wrap In waxed 
(to snit external) .  conseqnently of much fewer amperes, paper. 2; ' The hEist way to mix colors for stage scenery. 
thc question being asked with reference to econoniy ? . . the matcria\ll and the kind of stuff to wor.k on? Or js 
A. This hllll to bf determined by Ohm's law • .  the requisite .thereAlI)Y . book Pllbli,eh�d . on tltls . klnd of work ? A.  
data ·being given. By dividing the electromotive force W e  can supply you with Amateur Work, "olume 5, 

which contains much information on the subject of 
scene painting. 

(1290) W. S. writes : Can you give me 
tbe formula for making the explosive on the tip of 
the ordinary parlor match. also some idea how it is 
prepared and put on?  A. In answer to query 1234 you 
will llnd formula for safety matches. For parlor matches 
dry the splints and immerse the ends in melted stearine. 
Then dip in followinl( mixture and dry : 

Phosphorus (l'Cd) . . . . . . . . . . . . . . . . . . . . .  3 parts. 
Gum arabic or tral(acanth . . . . . . . . . . . . . . 0'5 .. 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
Sand (finely ground). . . .  . . .  . .  . .  . .  . .  . . . .  2 
Binoxide of lead . . . . . . . . . . . . . . . . . . . . . . 2 

Perfume by dipping in a solution of benzoic acid. For 
precautions. etc., see qnery 1234. 

(1291) W. G. C. writes : 1. Can you re-
commend a book on incandescent wiring with particnlar 
reference to electroliers. and combination gas and elec­
tric l ight Ilxtures ? A. We can supply you with the In­
candescent Electric Wiring Hand Book. $1. 2. What 
treatment would you recommend for a hard wood Iloor 
which was given two coat. of spar varnish when uew. 
but has since worn off in places ? A. Revarnisll ing i. the 
best treatment for the Iloor. Possibly it would be well 
to oil the spots with raw linseed oil before applying the 
varnish. 

(1292) M. J. asks : 'Vhat mixture or 
composition is put into rubber in order to harden it  
after it has been softe ned by heat. A. Old rnbber can 
be used (,y mixing with new. No substance is known 
that will harden it as you describe. We refer yon to 
our SUPPLEMENT. Nos. 249, 251, 252. for a full treati�e on 
the manufactnre of India rubber. 

(1293) J. H. B. asks how to remove grass 
stains from white dresses. A. It is among the more diffi· 
cult stains to remove. A mixture of pulverized starch 
and alcohol \llaced on the stain and allowed to dry upon 
it. moistening and bnrning sulphur under it,  and the ap· 
plication of a bleaching agent snch as Javelle water. 
followed by thorough washing. are to be recommended. 

Bicycles. steering attachment for. W. E. Sac born 410.:135 
Binder, temporary, BI .. ckburn & Brimm . . . . . . . . . .. . 410.346 
Binder. temporary, Carroll & Lemmon . . . . . . . . . . . . . 410,532 
Bird ca.ge. C. H. Comeld . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.401 
Blind or shutter. window. W. N. Perkin . . . · . . . . . . . . 410.441 
Blinds. etc .• device for operating window; W. H. 

Paulding . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.440 
Blowpipe, L. Dorn . . . . . . . . .  . . . . . . . . . . . . . . . . .. .. . . . . ,

. 
nO,50S 

Blow testing machine. coin-operative. Cooper do 
O'Brien . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . .  410.402 

Boller. See Felly boiler. Steam boiler. 
. . 

Boller, C. J. Davidson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41n.:�<;i 
Bol ler, J. J. Hogan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.lb"2 
Bottle stopper. Llghtwardt. J r  . •  & Bachler . . . . . . . , 410.421 
Bottles. packing ca se for. S. G. Curtice . . . . . . . . . . . . 410.400 
Box. See Fil e box. Letter box. Watch move-

ment box. 
Box staying machine. G. L. Jaeger . . . . . . . . . . . . . . . . . .  4io,522 
Bracket. See Plumber's adjust .. ble braCket. 
Brake. See Car brake. Sled brake. Wagon 

brake. 
Brick. b urning. J. M. Jame.on . . . . . . . . . . . . . . . . . . . . . .  410.245 
Bridge., bent for suspen.lon, E.  E. Runyon . . . . .. . . '10.201 
Brush and scraper, combined crumb, B�' M. 

Woodard . . . . . .  , . . •  . . . .  . .  . . .  . .  . .  . . . .  . .  . . .  . . . . . . . . . .  4 10�4'l6 
Bru.hes. making, metallic, D. J. Ahern . . . . . . . . . . . . 410.479 
Bnckle, bale tie. S.  J. Webb . . . . . . . . . . . . . . . . . . .. . . . . . . .  410,34U 
Buggy spring. J. D. Whipple . . . . . . . . . . . . . . . . . . . . . . . . .  410.471 
Burner. See G as burner. 
Button moulding machine. W. �'. Niles . . . . . . . . . . . .  410.289 
Calipers and divider •• W. Glit.ch . . . . . . . . . . . . . . . . . . . 410.274 
Can . See O il can . 
Can headi ng mecbanism, E. E. Angel! . .  . . . .  ; . . . . .  ," 410,841 
Cans. machi ne for testing tin. R. Steeg m uller . . . . .  410.300 
Candlestick. miner'., D. B. James . . . . . . . . . . . . . . . . . . .  410,166 
Canister. See Gunpowder canister. 
Canvas. machine for fol ding and .Utcblng the 

ed"e. of. Kennedy & Steward . . . . . . . . . . . . . . . . . . . .  410.246 
Car brake. H. G allager . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 10.MS 
Car brake and starter. Vereker &Teates . . . . . . . . ; . .  nO.!l86 
Car coupling. J. C. Bigger.talf . . . . . . . . . . . . . . . . . . . . . .  410.142 
Car coupling, R. H. Dowling . . . . . . . . . . . . . . . . . . . . . . . . . 41O.� 
Car cou pling. J. H. Duffins. . . . . . . . . . . . . . .  . .  . . . . . . . 41O.M3 
Car coupling. D. P. Edgar . . . . . . . . . . . . . . . . . . . . .  ; . . . . . .  410,544 
Car coupling. J. P. McDowelL . . . . . . . . . . . . . . . . . . . . . . .  410.S74 
Car coupling link hold er, H. C. Miller . . . . . . . . .  ' . . . .  410.55( 
Car oil ing apparat u  •• mine. J. F. Beattie . . .  ' . . . . . . .  410.5.'lO 
Car wheel. H. b'. Mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.324 
Cars, automatic brak.ing and coupling mechan-

ism for railway. W. Keast . . . . . . . . . . . . . . . . . . . . . . . . 410,.122 
Car •• • ystem for h eating. J. F. M cElroy . . . . . . . . . . . . . 410 . 1<1 
Carbon filaments. joint for. H. Lemp . . . . . . . . . . . . . . .  4 1 0.11:8 
Carriage body. Young & Thomp.on . . . . . . . . . . . . . . . . .  410.417 

stricted to transparent c olors. such as carmine, Prns. 
Carriage bow socket. R. H. Pfaff . . . . . . . . . . . . . . . . . . . .  410.561 
Carriage motor. land. C. R. & L. H. Cowley . . . . . . . .  410.536 

(1294) W. T. B. asks for a receipt for 
making transparent paint for stereopticon slides. A. 
In our SUPPLEMENT, N o. 423. yon wiII llnd the snbj ect 
treated. Oil colors are excellent. The choice is re-

sian blne. gamboge. etc. Carrier. See Grain carrier. 

(1295) C. J. L. writes : What is the Cart. road. W. B. Dodge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 410;501 
. k' h '  Cart. road. E. W. Doolittle . . . . . . . . . . . . . . . . . . . . . . . . . . .  410,35:1 reClpe for ma mg t e Ilne slatmg now used in renew· Ca.e . See Spectacle case. 

ing the surface of blackboards ? A. Varions f"rmul", Cattle. implement for dehorning. Benson · " k  
are given. o f  which the following i s  tvpical : 1 gallon 95 Blanchard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , .. ' nO,34f> 
per cent alcohol , I pound shel lac, 8 ounces best ivory Chair. See Barber's cbair. Rail chair. . black, 5 onnces llnest Ilour emery, 4 ounces ultramarine Chair, J. Nichols . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . 410.567 
blue. Churn, S. D. Cberry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 410.49'l 

(1296 J L T ·t I d • Churn. M. R. Fakes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; .' .. .  ':10.1!1i6 
) • • • Wr1 es : sen you (I n- Churo . J. W. P .. rrl.b . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . · 410.437 

closed) a specimen of a sediment. large quantities of 
which are deposited from a sprmg of clear water that 
l ies at the foot of a mountain on Oak Creek. This de­
posit is called vegetable iron here. What is it?  A. It 
it is a mixtnre of hydrated oxide and carbonate of iron. 
It may be formed by the action of the hnmus or other 
organic acids u pon the iron of the soil. The iron dis­
solved by them decomposes or Is precipitated as car­
bonate. which gradually oxidizes, forming hydrated 
oxide or limonite. This is the process of formation of 
bog iron ore. It may, however. be in sol ution in the 
water in other forms , and then be deposited by the 
action of the air. 

TO INVENTORS. 
An experience of fort y years, and tbe preparation of 

more tban one bundred thousand applications for pa­
tent. at bome and abroad. enable us to u nderstand the 
laws and practice on both continents, and to possess un" 
equaled .facilities for procnring patents everywhere. A 
.ynopsis of tbe patent laws of the United States and all 
foreign countries may be had on application, and persona 
contemplating the securing of patent., either at bome or 
abroad. are I nvited to write to thl. office for prices, 
which are low. in accordance with the times and our ex� 
tenslve facllitle. for conducting the bu.lness. Addre •• 
MUNN & CO . .  oftice SCIENTIFIC AMERICAN. 361 Broad­
way. New York. 

Cigar bunching machine. J .  W. Coul/btry . . . . . . . . .  410.266 
Cigars, packing. W. b'. Lang . . . . . . . . . . . . . . . . . . . . . . . . .  410.55.' 
Cigarette machine. A. B. Biggs . • •  0 • • • • • • • • • • •  0 • •  L . •  410,28i 
Cistern cleaner. Duncan & Hale . . . . . . . . . . . . . . . . . . . .  : 410.1i1ll' 
Clamp. See Screw clamp. 
Clp.aner. See Cistern cleaner. 
Clo.et. See Water closet. 
C1ntcb for rods, R. Hadfield . . . . . . . . . . . . . . . . . . .  '.: . ; . . . 410.275 
Coal conveyer, W. N. Page . . . . . . . . . . . . . . . . . . . . . . . . 410,185 
Coal screen. revolving. W. O .  Gunckel.; . . . . . . .. . . . .  410.515 
Coat holder. W. D. C. Pattyson . . . . . . . . . . . . . . . . . . . . . . 410,439 
Cocoanut shells. macblne for cutting, J. H. 

. 

Vav&sscur . . . . . . . . . . . . • • • . . • • . • • . . • • • . . . . . . . . . . .  ; . 410,38a" 
Comb. See Curry comb. . 

Combing wool. etc., macblne for. b'. G. Lange.; . . . .. 410.420 
Commutator brusb. F. O. Blackwell . . .. . . . . . . . . . .. . .  4 1 0.2tiii 
Concrete mixing macblne. E. L. Ran.ome • • • . . . . . .  nO.211�, 
COOl" folding. P. Fogarty . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41Wil .1 
Corn cutter. B. F. Moore . . . . . . . . . . . . . . . . . . . . . . . . . .  . '. 410.3'11' 
Corn sheller and grinder, N. Breunan . . .. . . . . . . . . . . .  410.399 
Cornstalk cntter. J. D. Mercer . . . . . . . . . . . . . . ,  . . . . . .  410.3G� 
Cotton cleaning apparatns. etc . •  trnnk for. J. '() .. : . 

Potter. . . .  . . . .  . .  . . . . . .  . . . . . . . . . .  . .  . . . . . . . . . . . . : . . .  · 410,443 
Cou pling. See Car coupling. Friction coupling; 

, 

Hose or pipe coupling. Pipe coupling. . . \ .  
Cranberry picker. B� F. Bee . . . . . . . . . . . . . . . . . . . . . . . ; ',. ""10,8!1t 
Crossing and switch, combined, C. Partington . . . . . . 41O.bOO 
Cnlinary ntensil. W. J. Burnett . . . . . . . . . . . . . . . . .. .. . .  410.489 
Cup. See Grease cuP. 
Curry comb. F. G. Kent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 410,167 
Cu.pidor; P. I. Peirce . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 410.252 
Cu t-out, L. F. �'urlong . . . . . . . . . . . . . . . . . . . . . . . . . . .  :: . .  � 410,545 ' 
Cutter. See Corn cutter. Corn.talk cutter. 

. . 

INDEX OF INVENTIONS Cutti ng  boards from logs. machine for. T: S. 
Crane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.401l 

For which Lettera Patent oC the 
Cutting out concavo�convex shells or dishes, ma� 

cblne for. C. Spolford . . . . . . . . . . . . . . . . . . . . . . . : .. . . .. 410,2\19 
Dado guide. W. S.  Com.tock . . . . . . . . . . . . .. . . . . . . . . . . . .  41Q.1I48 
Decoy, W. H .  Jencks . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .  410.523 

United State. were Granted 

Dental instrument, R. B.  Donald.on . . . . . . . . . . . . . . .  410.158 
Die. See Sole cut.ting die. 
Digger. See Potato digger. 

September 3, 1889, 
Distilling anhy drous a mmonia, apparatus for, j. j 

&ND EA.CH BEA.RING THA.'r DA.'rE. E. Holmes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.� 
Door mat. W� .J . M yers . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 4!i1.u56 .. · 

lSee note at end of list about copies of tbese patent •. ] Dough macblne. G. H. Cross . . . . . . . . . . . . . . . . . . . . . . . .  (10.il5O 
Draullht attachment for vehicles • •  pring, H. Bar- · ·  .. ,. 

ber. Jr . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .. . . . .  410.230' 
Acid, apparatus for extractinl1 .ul phurou., Dray body. H. W. Case . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.491 

Hanisch & Schroeder . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.415 Dril l .  See Expansion drill. G rain drill. Rock . 
Acid. making beta napbtbol carbon, R. Schmitt . . .  410,295 drill. . . . . .. 
Air brakes. releasing attachment for automatic. Dust collector. W. A. Cockrel l . .  . . . . . . . . . . . . . . . . . . . . .  410.152 

E. J. Lewis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41O.�SS Dyelnl< .. rtificlal silk. H. De Ch ardonnet . .  . . . . . . . ... 410.4Ol 
A l uminum, producing, M. Wanner . . . . . . . . . . . . . . . . . . 410,588 Dynamos . regulation of coupled. O. P. LoomiS . .  ;. 4 10.110: 
Animal shears. R. Dixon . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410,352 Easel. J. F. B l uche . . . . . . . . . .  : :  . . . . . . . . . . . . . . . . . . . .. . . .. 410;19,L' 
Atomizer for dampening fabriCS, M. Partington. Easel. J. H. White . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .  410,2:16" 

41O.187, 410,ISS Edger. gang. F. W. Cook . . . . . . .  : . . . . . . . . . . . . . . . . . .. . .  41O.al�, 
Atomizing solid SUbstance., apparatus for, S. W. Elfervescing drinks. apparatus for dis pensing. W, . 

Kimble . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 410,247 Gee . . . . : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . '10.5" 
Bag frame. traveling, O. Zimmer . . . . . . . . . . . . . . . . . . . . 410.4'18 ElectriC conduit. H. A. Cba.e . . . . . . . . . . .. . . . . . . . . � . . 410,150; 
Bag tie. A. Malfett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.112 Electrical conductor., apparatull for applying· . . . 
Bale covering, cotton. R. M. Walsh . . . . . . . . . . . . . . . . 410.387 sbeaths to. C. Q. Goodwin . . . . . . . . . . . . . . . . . . . . . .  410,410, 
Baling press. H. L. Whitman . . . . . . . . . . . . . . . . . . . . . . .  410.473 Eledrically controlled elevator. C. E. Onl/ley. . "  
Barber's chair, H. A .  Scbneekloth . . . . . . . . . . . . . . . . . .  410.296 410.1 80, 410,18zto 410,li1l' 
Batb tub, H. F. Belliebl ng . . .  . . . . . .  . .  . . . . . . . . . . . . . . . .  410,344 Elevator. See Electrically controlled elevator. 

. I , ' ,  

Batteries. apparatus for automaticall y  charging Harvester elevator. H ydraulic elevator. 
. 

secnndary. S. C. C. Cn rrie . . . . . . . . . . . . . . . . . . . . . . . .  410.153 Elevator. C. E. Ongley . . . . . . . . . . . . . . . � . . . . . . . . . . . . . . . . .  410.18t 
Beam stral's, machine for forming. McDougall & Elevator. R. C. Smith . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . .  4l0,212 

Potter . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.873 · El evator safety device. N. Walker . . . . . . . . . . . .. . . . . 410,389 
Bed covering .retain.er. D.  Farrington . . . . . . . . . . . . . . .  410,100 Engi ne. See Rotary engine. Rotary steam en-

. . .  

Bed. folding. E. M. Wood . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.565 gine. Sleam enlline. 
Beer. apparatns for the pasteurization of. W. Excelsior ",ar-h ine , C. G.  Smitb . . . . . . . . .. . . . . . . . . . . . 410.56t' 

l( l1hn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 410.287 1 Expansion drill. M. T. Chapman . . . . . . . . . . . .. . . .... . . 410.3U · 
Bel l. door, A. F. Rockwell . . . . . . . . . . . . . . . . . . .. . . . . . . . . 410.449 \ Eyeglasses. J. L. Borscb . . . . . . . . . . . . . , . . . . . . .. . . . . .  410.� 
Belt tig

. 

htener. F. ll. Hynes . . . . . . . . .
.
. . . . . . . . . . . . . . . . .

. 
(10.8111 Fan . portable. W. H. Curtice . . . . ... . . . . . . . . .  , . . . . . . ; 410.4�. ,  

Belting. wire. T .  Midgley . . . . . . . . . . . . . . . . . . . . . 410.250, 410,201 Faucet. self-closing. G .  Woodall . . . . . . . . . . . . . . ... . .. 4.1�.1f06 
Bencb. See Work bench. 

. 
Feed trough , H. C. Seward . . . . . .  : . . . . . . . . . .  :: . . . . . . .  " ·IO;r.ot· 
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1 88 
Feed water heater, 111. Hecklng . . . . . . . . .  . . . . . . . . . . . 410.517 
Feed water purifier for steam boUers. H. Hack' 

Dey . . . . . . . . . . . . . . . . . ' "  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.418 
Felley. boiler. Tamplin & Holt . . . . . . . . . . . . . . . . . . . . . .  410,467 
Fenoe. J .  It. Crain . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.434 
Fence hul ldlng machine . J. B. Kline . . . . . . . . . . . . . . . .  410.363 
Fence machine. W S Barker . . . .  " .. . . . .. . . . . . . . . . . . . .  410.482 
Fence machine. wire, A. C. Bett . . . . . . . . . . . . . . . . . . . . . 410.268 
!rence wire tlllbtener. T. W. Jlnkln . . . . . . . . . . . . . . . .  410.28:1 
File box. I . . S. Smith. Sr. , . . . . . . . . . . . . . . . . . . . . . . . . . . . . 410.251 
Filter. oil.  D. R. EIII8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4lD,319 
Fire ala.rm .y.tem. W. L. Denio . . . . . . . . . . . . . . . . . . . . .  · 410,818 
Firearm. Draper lit Tonk. . . . . . .  . . . . . . . . . . . . . . .  . .  . . . .  410.285 
Fire extingu ishing compOSition. C. MRyr . . . . . . . . .. . 410.326 
Fire In buildin"., appliance for controlling and 

preventing. A. S. Uoo.tree . . . . . . . . . . . . . . . . . . . . . . .  410.359 
Fire klndler. A. & W. H. Brubaker . . . . . . . . . . . . . . . . .  410.488 
Fireplace attachment. open. D. P. J,ewis . . . . . . . . . . .  410.169 
Forge, portable, C. I1ammelmann . . . . • . . . . . . . . . . . . •  41D,161 
Fork. See Hay fork. 
Frame. See Bag frame. Spinning frame. 
J!'rlction coupling. R. C. Borcher . . . . . . . . . . . . . . . . . . . .  410.222 
FrUit, tran.porting pack8lle for. J. T. Mott . . . . . . .  410,489 
Furnace. See Hot air .furnace. 
Furnace hearth or. basin. undulating. A. Barker . . . 410.843 
Gauge. See Micrometer gaulle. 

. 

Garment Ilrotector. P. R. H.ansbnry . . . . . . . . . . . . . . .  410.416 
Ga. and air mlxer.aud Ifovernor. C. F. Hovey .. . · . . .  410.418 
Ga •• apparatus for the manufactnre of. F. D. 

Mose . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 410.174 
Gas. 8ppar�tu8 f�� manufacturing non-luminous 

h eating. A. Kitson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.286 
G a. burner for lighting, cooking. and heatin" pur' 

po.es, J. H. Key.er . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 410,566 
G Ra bnrner. incandescent. E. C. David.on . . . . . . . . . .  41O.MO 
Gas burner, incandescent, C. B .  Harris . . . . . . . . . . . .  410.549 
Gearing. belt. J. A. LOul<b . . . . . . . . . . . . . . . . . . . . . . . .  : . .  410.3117 
Gearing. compen.ating. R. S. Matthew . . . . . . . . . . . . .  410.425 
Generator. See Steam Renerator. 
61as •• manufacture of window. M. W. GrI.wold . . .  41O.M6 
Gong. electric. J. II. Phalan . . . . . . . . . . . . . . . . . . . . . . . . .  41O.18� 
Grader. rQad. M. il. Wulworth . . . . . . . . . . . . . . . . . . . . . .  410.388 
Grain bln.der. S. D. Maddln . . . . . . . . . . . . . . . . . . . . . . . . . . 410,424 
Grain b inder. L. Mi ller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.421 
Grain carrle;.� W� il. Knapp. : . . . .  . .  . . . . . . . . . . . . . . . .  410.526 
G rain drill. P. P: Mast . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.325 
Grain drll l . �'. R. · Packham . . . . . . . . . . . . . . . . . . . . . . . . . .  410.436 
(lralu drill. Patrie & Packham . . . . . . . . . . . . . . . . . . . . . . . 410,4;)6 
Grain dnmp and elevator. M. F. Seeley . . . . . . . . . . . . .  410.336 
Oraln grader. n. H. Rich . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.871 
Gre .. se cup. E. Lunkenhelmer . . . . . . . . . . . . . . . . . . . . . . .  410,423 
Urease from water. apparatus for extracting, H. 

Pindar. . . . . . .  . .  . . .  . .  . . .  . .  . .  . .  . .  . .  . .  . .  . . .  . . .  . .  . . . .  . . .  410.291 
Grinding and polishing cutlery. machine for. H. 

A. A xtell . . .  . . . . . . . .  . . .  . . .  . .  . . . . . . . . . . . . . . . . . . .  410.259 
G uard. See Keyhole guard. Polson guard. 
G un for throwing externally applied projectile •• 

S. H. Bmm.m •. : . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . .  410.320 
Gnn .Ight. B. Long . . . . .  : . . . . . . . . . . . . . . . . . . . . .

.
. . . . . . . . 410.422 

Gnnpowder can l.ter. Stopple & Harlgel . . . . . . . . . . . .  410.468 
Harrow tooth .eat. C. E. Bement . . . . . . . . . . . . . . . . . . . . 410.1'1 
Harvester and thra.her. combined. D. Be.t . . . . .. . .  410.307 
Harves.ter, com. L. A. Davis . . . . . . . • . . . . • . . . .  '10,500, ·410,539 
Harvester elevator. W. H. Knapp . . . . . . . . . . . . . . . . . .  410.527 
Batchway. E. J. Herman . . . . . . . .. . . . . . . . . . . . . . . . . . .  4 10.278 
Hay fork. horoe. Buries. & Helms . . . . . . . . . . . . . . . . . .  410.141 
Hay pre'., J. H. Gardner . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.2:11 
Hay pre ••• C. D. M cNeill . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.229 
Heater .• See Fee.t water heater • . Water heater. 

Watering tatik heater. 
Heel nallilg maciiuie. F. l!'. Raymond. 2d. 

410.194 to 410.196 
Heel .. lm",lng machine, C. W. Glidden . . . . . . . • . . . .  410.'158 
Hoisting IIp paratus. W. T. Fain . . . . . . . . . . . . . . . . . . . . . .  410.507 
Holder. See Car coupling link holder. Coat hold· 

er. Lamp chimney holder. Rein holder. 
Toott!.holder. 

. 

Hook. F. 'Spllttsto.er . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410,461 
Hoop. See Wooden hoop, 
Hn.e or pipe coiipling; O. P. Six . . . . . . . . . . . . . . . . . . . 410,417 
Hot air furnace. J. Baker . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ( 10.261 
Hydraullc·elevator. G. W. Clayton . . . . . . . . . . . . . . . .  410.633 
Hydrocarbon motor, Purcha. & Ifriend . . . . . . . . . . . .  410.19:1 
lee creeper fastening. W. W. & E. 1<'. Pre.ton . . . . .  410.831 
Incru.tation preventive. Harrl. & Day . . . . . . . . . . . 4 10.516 
Indicator. See Street or Station indicator. 
Inkstand. R. S. Thain . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410,219 
Joint. See Rail jOint. Railway rail jOint. 
Kettle •• pan •• etc . . false bottcID3 for boiling, T. 

A. Kim mell : :  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.248 
Keyhole guard, F. Eiche . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410,500 
Knitting machin e. J. S. Crane . . . . . . . . . . . . . . . . . . . . . . .  410.495 
Knitting machine. circular. J. L. Eck . . . . . . . . . . . . . . .  410,5Oii 
Knob attachment. door. C. E. Steller . . . . . . . . . . . . . . . 410.216 
Ladle •• nozzle for .teel. C. S.  Price . . . . . . . . . . . . .. . . . .  410.192 
I,amp attachment. mlner·s. W. C. Hockwell . . . . . . . .  4 10.562 
I41nP chimney holder. F. Han.on . . . . . . . . . . . . . . . . . .  410.548 
Lamp. electric arc. R. L. Cohen . . . . . . . . . . . . . . . . . . . . . 410,493 
Lamp or lantern lighting device. L. Gerhardt . . . . .  410.238 
Lamp. vapor. P. J. Fitzger .. ld . . . . . . . . . . . . . . . . . . . . .. . .  410.407 
JAntern. tubnlar. O. M. Smith . . . . . . . . . . . . . .  410.459. 410.460 
Last. B. W. Koopman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 410.588 
Laundry work. embossing device for. E. llolm 

et m . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.551 
Lea!tnrner, M. Botello . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.488 
I,etter box. D� Ro.enthal . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410,31� 
Light. See Vault light. 
LocI<. See Nnt lOCk. 
Locking a .eries of drawers. device for. J. H. 

Rodeheavler . . . . . . . . . . . . . . . . . . . . .  '. . .  . . . . . . . . . . . . .  410,�18 
Locomotive cylinders. drip cock for, H. H. Riggin 410.448 
l.oom, ·plle fabric. R. B. Loynd . . . . . . . . . . . . . . . . . . . . . .  410.3:l.3 
Loom shedding mechanism. E. Po·nt . . . . . . . . . . . . . . . 410.442 
Loom •• Jacquard attachment for. Stallord & Bar. 

rett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.215 
Lubricator. See Pulley lubricator. 
Magnet •• neutralizing the residual magnetl.m In 

electro. F. & O. Haenlchen . . . . . . . . . . . . . . . . . . . . .  410.276 
Kall ball fastening. J. A .  Roosevelt • • • • . . . . . . . . . . . .  410.450 
Mailing· device for new.paper •• etc . .  1,. P. Bard' 

well . . . . . . • . . . . . . . . . . . • • . • • . . . . . . • • • . . . . . . . . . . . . . . . .  410.895 
Mash machine Rnd grllin remover. G. Rle.eck • . . . .  410.U!8 
Kast arm. W. II. O·Beirne . . . . . . . . . . . . . . . . . . . . . . . . . . . 410.559 
Kat. See Door mat. 
Mellsnrlng machine. cloth. B. R. Bond . . . . . . . . . . . . .  410.485 
Measuring vessel. W. S.  Reynold . . . . . . . . . . . . . . . . . .  410.:J3S 
Mercury. preventlnll the 1I0urlntr of, F. A. Luck-

enbach . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.171 
Merry"lto-ronnd. W. C. Tyler . . . . . . . . . . . . . . . . . . . . . . . 410.301 
Ketal. from their ore •• solntion for u.e In .epa-

rating. J. C. Wlswell . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.228 
Meter. See Piston meter. 
Klcrometer gauge, F. Holland . . . . . . . . . . . . . . . . . . . . . .  410.163 
Kill. See Sawmill. 
Kill signai. W; H. Donner . . . . . . . . . . . . . . . . . . . . . . . . . . . 410.502 
MotOr • . See Hydrocarbon motor. 
Kower. lawn, W. A. Lond . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.ll66 
Nut lock. A. Reed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.445 
Oil can·; A; A. Arnold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 410.342 
Paeklng and refrigerating ve •• el. J. Barker . . . . . . . . 410.481 
Packing rlnllB. con.tructing "pring. F. M. Met · 

calf . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .  410. 126 
PiIckIria v� cover for, L. L. FrIerson . . . . . . . . . .  41D,513 

1titnfifi t �tutri,an. 
Paddlewheel. featherlIlj[. A .  H. Carpenter . . . . • . . . . 410,148 1 Stone .awlnl< machine. T .  A. Jack.on . • • • • • • • . . . • . .  410.419 
Paper ornamenting machine. Dean & Roble. Stopper. See Bottle .topper. 

410.1M. 410,155 Store service apparatus. J.  H. Goodfellow . . . . . . . . .  410,239 
Paper tubes. machine for crimplIlj[ tbe ends of, Stove, A. M. Blake.ley . . . • . . . . . . . . . . . . . • . • • . . . • . . . . . .  410.148 

Hill & F'oote . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 410,518 Stove attachment. l<a., Dosch & Sawhill . . . . . . . . .. . .  410,1iOi 
Pattern. and models. producing garment. E. Stove, heating, C. C. Augu.tlne . . . . . . . . . . . .. . . . . . . .  410,229 

Stahl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410,383 Stove or furnace door. S. L. West . . . . . . . . . . . . . . . . . . "0,891 
Pen •• manufacture of. J. T. Fo.ter . . . . . . . . . . . . . . . . . 410.272 Stove, vapor burninl<. J. B. Curl . . . . . . . . . . . . . . . . . . . . .  41l1,li31 
Plano, dlvi.ible upright, W. Umland . . . . . . . . . . . . . . . . 410.223 Stoves. automatic 011 feeder for 011 . A. G. Sargent 410,453 
Pinion holder for pinion poll.hln/l machine., G .  Street o r  station Indicator, H .  Heitman . . . . . . . . . . . . 410.550 

Nutting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.5,,8 Striking apparatu., F. A. Widger . . . . . . . . . . . . . . . . . . .  410.415 
Pipe. See Blowpipe. 8heet metal pipe. Switch. 8ee Railway switch. 
Pipe coupllnll. D. Kennedy, Jr . . . . . . . . . . . . . . . . . . . . . .  410,552 Swivel for lIal< halyard, H. B. Thompson . . . . . . . . . . .  410.221 
Pipe coupling. F. C. Rockwell . . . . . . . . . . . . . . . . . . . . . . .  410.293 Telellraphone, M. Whele .. . . . . . . . . . . . . . . . . . . . . . . . . . .  410.806 
Pipe couplinl<; .team, F. Han.on . . . . . . . . . . . . . . . . . . . .  410.541 Tie. See B8Il tie. Railway tie. 
Pipe elbow •• making, C. B. Cooper . . . . . . . . . . . . . . . . . . 41D,584 Tile machine. W. D. Sherman . . . . . . . . . . . . . . . . . . . . . . .  410,455 
Pipe expander. J .. & P. J ardine . . . . . . . . . . . . . . . . . . . . . .  41D,282 Toaster. F. W. Urann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.888 
Pipe maklnl< machine. curved. H. B. Camp . . . . . . . .  410.631 Tooth holder. rll<ht angle, ],. W. O·Brlan . . . . . . . . . .  410.405 
Pipe. maklnl< .quare metal. W. B. Sanford . . . . . . . . .  410,200 Toy cannon , G. W. Nash . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.4l!.� 
Pipe, rolls for the manufactUl'e of .quare. W. B. TOY lrUn. G. W. Na.h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 410,434 

Sandford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 41D,202 Trimming for the edge. of fabrics. J. D. Morley . .  410.428 
Pi.ton meter, W. T. Fox . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.t08 Trough. See Feed trough. 
Planer., device for .etting the tool carriers of. J. TruCk. E. W .  M. H\jghe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.16! 

W. Ni.t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.290 Truck, elevating, C. B. De Weese . . . . . . . . . . . . . . . . .  410,157 
Planter, check row corn, G. L. Banks . . . . . . . . . . . . . .  410.140 Tub. See Bath tUb. 
Plow, I. W .  Sylve.ter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.218 Tubular article., moul d for. J. K inzer . . . . . . . . .. . . . .  410.285 
Plow. Til<ner & Hill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.469 Twl.tlng and do ubling machine, J .  W. Shepherd 
Plow or cultivator. H. G. Auder.on . . . . . . . . . . . . . . . .  410.480 et m . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.297 
Plow .hovel. W. L. Sexton . . . . . . . .  • . . . . . . . . . . . . . . 410.881 Typewriter cabinet. C. H. Tyler . . . . . . . . . . . . . . . . . . . . . 410.470 
Plumber'. adju.table bracket. P. E. Hall. Sr . . . . . . 410.H4 Typewriting machine, E. 1. Blount et m . . . . . . . . . . . . 410,266 
Poi.on guard, U. B. Weaver . . . . . . . . . . . . . . . . . . . . . . . .  410.390 Typewriting machine. W. Cahoon, Jr . . . . . . . . . . . . . . .  410.400 
Potato bug catcher. G. F. Reynold . . . . . . . . . . . . . . . . . . 410.19'7 Umbrella or parasol . E. B. Gaze . . . . . . . . . . . . . .  ' " ' ' ' '  410.27:1 
Potato digger. C. Simons . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.210 Valve. back pressure. DaVis & Bement . . . . . . . . . . . . . 410,5.'l8 
Pre ••. See Baling pres •• Hay pres •. Printing Valve. llu.hlnl<. C .. H. DilIon . . . . . . . . . . . . . . . . . . . . . . .  410.541 

pre... Valve head for b lowing engine •• C. L. Moore . . . . . . 410.372 
Pre •• ure rellulator. J.  F. McEl roy . . . . . . . . . . . . . . . . . .  410.178 Valve • •  crew and sl ide. D. Davl . . . . . . . . . . . . . . . . . . . . .  410.400 
Printing. G. J,. Jaeger . . . . . . . . . . . . . . . . . . . . . . . . . .  � . .  410.521 Vault light. C. H. Ro ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.880 
Printing machine, rotary, J. L. Firm . . . . . . . . . . . . . . . .  410.271 VehICle. W. John.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.524 
Printinll machine. ticket. J. A. M i lliken .t m . . . . . . 410.555 Vehicle curt .. in fa.tener. J. Watters . . . . . . . . . . . . . . . .  410.304 
PrinLing pre ••• If. Van Wyck . . . . . . . . . . . . . . . . . . . . . . . .  410.302 Vehicle .eat. convertible. W. T. & W. Angns . . . . . .  410.39.l 
Propeller for boats. hand, J. S. Lamar . . . . . . . . . . . . . .  410.365 Vebicle .prlng. G. Bardonner . . . . . . . .  . .  . . . . . . . . . . . .  410.262 
Protector. See Garment protector. Vehicle, two.wheeled. E. P. Settle. et m . . . . . . . . .. . .  41O.4M 
Pulley lubricator. loo.e. W. J. �'aul . . . . . . . . . . . . . . . .  410.406 " ehlcle, two.wheeled. W. J .  Wayne . . . . . . . . . . . . . . .  410.224 
Pnmp,F. Bauer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410,396 Vehicle wheel, J. W. Brook . . . . . . . . . . . . . . . . . . . . . . . . . . 410.341 
Pum p. F. W. Shu1 . . . . . . . . . . . . . . . . . . . : . . . . . . . . . . . . . . . . . 410.456 Vehicle. wheeled. W. H. Chafey . . . . . . . . . . . . . . . . . . .  410.:110 
Pump. A. Siebert . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (10,451, 4 10.408 Velocipede. O. N euhauser . . . . . . . . . . . . . . . . . . . . . . . . . . .  410. 119 
Pump. E'. Steinm .. nn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 410.462 Wagon body corner. H. S. Fairbank . . . . . . . . . . . . . . . .  410.508 
Pump, disk, J. BOwDs . • • . . . • • . . • . . . . • . . • • . • • • • • • • . . .  410,303 Wagon brake, automatic, J.  W. Bruce . . . . . . . . . • . . . .  410,400 
Pyroxyline componnd. C. R. Sch upphans. Wagon .pring. B. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.211 

410.204. 410.201. 410.209 Ware. die for forming lIat or hollow, A. E. Hob-
Pyroxyline varnl.h. C. R, Schupphau.. son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.280. 410.281 

410.205. 410.206. 410.208 Wash ing machine, L. L. Kellogg . . . . . . . . . . . . . . . . . . . 410.862 
Radiator •• foot rest for steam. J. A. Sohn . . . . . . . . . .  410.213 Watch barrel. C. H. Meylan . . . . . . . . . . . . . . . . . . . . . . . .  410.327 
Rail chair. E. Samuel . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.452 Watch movement box, G. A. & A. C. Moeckel . . . . .  410.870 
Rail jOint. J. W. Cloud . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . 410.151 Watch pivot. C. E. M onfort . . . . . . . . . . . . . . . . . . . . . . . . . .  410.173 
Rail sawing machine, E. C. SRl ith . . . . . . . . . . . . • . • . • . •  4 1(1.298 Water, etc., apparatus for recording automatic-
Railway .plow, elecLric. F. O. Blackwell . . . . . . . . . . . . .  410.264 ally tbe 1I0w of. Sporton & White . . . . . . . . . . . . . . . 410.214 
Railway rail an d wheel therefor, C. W hite . . . . . . . . .  410.472 Water clo.et. II. H. Craigie . . . . . . . . . . . . . . . . . . . . . . . . .  410.269 
Railway rail joint. Chadbourne & Stuckey . . . . . . . .  410,U9 Water closet valve. E. L. Knight (r) . . . . . . . . . . . . . . . .  1l .D2!l 
Railway rolllnll .tock reraUing device and bridge Water heater. N. P. Andrus . . . . . . . . . . . . . . . . . .  , . .. . . . .  410.529 

guard for safety. B. E. Tilden . . . . . . . . . . . . . . . . . . .  410.222 Water puriller and .cale arre.ter. B • .  F. Field . . . . . .  410.500 
Railway .wltch. W. N. K night . . . . . . . . . . . . . . . . . . .  410 364 Watering tank heater. stock, C. FI.hbaugh . . . . . . . .  410.357 
Railway switch applIance. I.  Randolph . . . . . . . . . . . . .  410.332 Water wheel. t urbine. H. Broomell . . . . . . . . . . . . . . . . 410.487 
Rail way SWItch . automatic. B. C. Rowell . . . . . • . • . .  410.200 Wax. tool for applying .ealing • .  Porterfield '" 
Railway tie. A. B. Fitch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.:136 Shannofelt. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 410.SJO 
Railway tie. J. H. McCartey . . . . . . . . . .  .. . . . . . . . . . .  410.116 Weav ing gau�es. heddle for, J. H. & '1'. W. Bent-
R .. ilways. tubular conductor for electric. J,. Daft. 410.498 ley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 410.(81 
Reactive and induction coil, I).'homson &; Rice, Weigher, automatic grain. C� J. Hartley · . . .  410.241, 410,24.3 

Sr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '10.468 Wheel. See Car wheel. Paddle w beel. Vehicle 
Reel or .wift. H. Epple . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 410,405 wheel. Water wheel. 
ReHector. artiHcial light. M. B. Parkin.on . . . . . . . . . .  4 10.186 Wheel moulding machi n e. A. Delaney . . . . . . . . . . . . . .  410.156 
Register and automatic stoP. C. J. Hartley . . . . . . . . 410.242 Whiftietree. J. B. Howell . . . . . . . . . . . . . . . . . . . . . . . . . . . . 418.520 
Rel/ulator. See PresAure reKulator. Winding m echan i.m. S. S. Rumberg .. . . . .  " . . . . . . . . .  410,2M 
Rein fastening. C. H. Bagley . . . . . . . . . . . . . . . . . . . . . .  410,260 Windm il l. R. F. Ham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.:160 
Rein h older. E. Welch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 410.225 Windm ill .  S. Harbaul/h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.361 
Rock drill ,  E. A. lUx . . : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 410.d3! Window. P. D. Co"'lgan . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  41O.5.�5 
Rolling bar. into sheets. rol l .  for. E. D. Wa •• ell . . 410.2;'8 Window screen. D. Stone . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '10.217 
ROOfing, siding, et(l • •  metallic. L. L. Saaendorph . .  410,294 Wire, apparatus for coiliml' galvanized, J. Comn •• nO,au 
Rotary engine. McCa.key & Sh .. w . . . . . . . . . . . . . . . . . . 410.131 Wire, continuously annealing and platlIlj[. J .  
Rotary steam engine. J .  H .  Dow (r) . . . . . . . . . . . . . . . . .  1 1 .028 Coffin . . . . . . . . . . . . . . . . . . . . . . . .  " . . . . . . . . . . . . . . . . . . . . 410.313 
Saddle, harness, .T. L. Ri.chards . . . . . . • . . . • . . . . . • . . . . .  HO.253 Wire, manufacture of, E. Martin . . . . . . . . . . . . . . . . . . .  410,368 
Sa.h and belt . combined. T. J. Flagg . . . ' " ' '  . . . . . . 410,510 Wire til<htenlng device. J. Mc Dougall . . . . . . . . . . . .  410.551 
Sa.h fastener. H. Stal<K . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.882 Wood 1I11er. G. M . Br.einig . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.144 
Sawmill. H. D. Wicke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410. IU Wooden hoop. tlat. J. F. Rlch . . . . . . . . . . . . . . . . 410.446. 410.447 
Sawmill .et work •• �'. W. Cook . . . . . . . . . . . . . . . . . .  " . 410,849 Wool washinK mILchine. H. W. Church . . . . . . . . . . . . .  410.812 
Sawmills. mechanlsm for governing the feed of, Work bench uod tool cabinet. combined. H. 

H. B. Strong . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 10.831 Bogardu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4IQ.'198 
Saw sharpeninll machine.  A. F. Radant  . . . . . . . . . . . . .  410.ft4 Wrench . H. Hammond . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . .  410.240 
Saws. automatic balancing device for .wlng, J. Wrench. C. A. Swanson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.884 

Ros..  . .  . .  . . .  . .  . .  . . . .  . .  . .  . .  . .  . .  . . .  . .  . . . .  . .  . . .  . .  . . . . . .  410.199 
Scales. price indicating attachment for weigh ing. 

L. L. Wand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 410.889 
Scissors attachment. J. H. Norrell . . . . . .  . . . . . . . . .  410.375 
Scouring and washing machine, S. IIoagson . . . . . . .  4 10,alY 
Scraper, road, F. T. I.4omont . . . . . . . . . . . . . . . . . . . . . . . . .  410.249 
Screen. See Coal lScreen. Window screen. 
Screw blanks and screws, machine for cuttioJr, J. 

P. Berkholz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.(8! 
Screw clamp. hund. G. A. Waterhou.e . . . . . . . . . . . . . .  410,au:l 
Screw cutting machine. E. P. Bullard . . .  ; . . . . . . . . . .  410.146 
Seat. See B arrow tooth .eat. Vehicle .eat. 
Sewing machine. T. C. Uarri . . . . . . . . . . . . . . . . . . . . . . . . .  410.277 
Sewing shoes. machine for. H. H. Buti'um . . . . . . . . . .  410.145 
Shear.. See A nlmal shears. 
Sheet metal pi pe. H. I.. Gate . . . . . . . . . . . . . . . . . . . . . . . .  410.409 
Sheller. See Corn .heller. 

Shirt. S. M il ler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.328 
Shirt. E. Oppenheim . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.:176 
Shovel. See Plow .hovel. 
Signal. See Mill sillnal . 
Signal. W. II. Donner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.270 
Sled brake. J. P. Tadder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.466 
Sled propeller. J. D. Thoma .. . . . . . . . . . . . . . . . . . . . . . . .  410.220 
Sole cutting die. J. B. Keaney . . . . . . . . . . . . . . . . . . . . . . .  410.234 
Sole marking machine. P. Cox . . . . . . . . . . . . . . . . . . . . . .  41O.:U6 
Sole •• apparatus for mouldl",r .pring heels of. P. 

Cox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.�17 
Spectacle ca.e. W. W. Brilhart . . . . . . . . . . . . . . . . . . . . . .  410.2:14 
Spinning frame, ring'. W. E. Sharples . . • . . . . . . . • . . . .  410,255 
Spinning machine.; lIexlble .upport for ring" of 

ring. H. F. 8haw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 410.�56 
Spinning machine •• etc .• • pindle holder for. A. W. 

Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.392 
Spinning .pindle support. G. O. Draper . . . . 410.3M. 410.:155 
Spinning spindle .upport. J. J. Heywood . . . . . . . . . .  410.279 
Spool .tand, revoluble. W. P. McAlister . . . . . . . . . . . .  410.175 
Spring. See B oggy spring. Vehicle sprinl/. 

W�on spring. 
Stamp. hand. D. C. Stover . . . . . . . . . . . . . . . . . . . .  410.461, 410.465 
Stand. 8ee Spool .tand. 
Steam boiler. G. H. Aslre . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.391 
Steam boiler. S. Brag"ln . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410,339 
Steam boiler. J. E. WiI.on . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.227 
Steam enlline. J. A. G ro.hon . . . . . . . . . . . . . .  , . . . . . . . .  410.4 12 
Steam enlline. W. E. Jones . . . . . . . . . . . . . . . . . . . . . . . . . . 410.523 

DESIGNS. 

Advertieing card. S. C. McClure . . . . . . . . . . . . . . . . . . . . . .  19.297 
Brncket, M. Merklen . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . • .  19,296 
Ceiling.G . \V. Gardner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19,295 
Knitted shirts. ornamentation of, T. A. Pearce . . . .  19.298 
Perfumery holder. etc .• G. W. Bean .t al . . . . . . . . . . . .  19.2112 
Trlmmlnll. J. M Tappen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19.800 
'l'ruck frame, car, J .  Stephenson . . . . . . . . . . . . • . . . . • . . .  19.299 
Writing t .. ble. l!'. A. CoIDn . . . . . . . . . . . . . . . . . . . . . . 19.298. 19.294 

TRADE M ARKS. 

BeverlOge composed of liquors. etc .• mixed. J. J .  
Bartlllan . . . . . . . . . . . . .  . . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . .  16,9'I'l 

Can ned fruits. vegetable •• and lI.h. A. Booth PRck· 
Ing Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16.989 

Canned goods. hermetically senled, Biloxi Can-
ning Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16.969 

Cotton fabrics. dyed. J. Martin & Co . . . . . . . . . . . . . . . . .  16.979 
Diphtheritic membrane, solvent .for, Reed & Carn-

rick. . . . . . . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . .  l�.9SS 
Guano. R. A. Wooldridge & Co . . . . . . . . . . . . . . . . . . . . . . lij.�88 
In.ecticide. G. Q. Dow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . lli.9a 
I ... amps. J acobson & I!'essenden . . . . . . . . . . . . . . . . . . . . . .  16.915 
Medical preparations, various .pecilled. C. F. wn· 

. 
I iam • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16.931 

MediCinal bath. preparation for a, C. W. Robert • . .  16.984 
Pen •• D. Leonardt lit Co . . . .  . . . . . . .  . . . . . . . . . . . . . . . . . .  16.m 
Perfnme for toilet usea in liquid •• powder •• and 

soaps. G. Lorenz . . . . . . . . . . • . • . . . . • • • . • • • • . . . . . . • . • •  16,978 
Razor •• T. He •• enbruch & Co . . . . . . . . . . . . . . . . . . . . . . . .  16.078 
Re.torative .pecIHc. J. W. Patrick . . . . . . . . . . . . . . . . .  16.982 
Tea. mixed. T. R. Hili . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16.\174 
'1'eas. S. I • .  J one. & Co . . . . . . . . . . . . . . . . . . " . . . . . . . . . . . .  16.9'76 
Tobacco. plug and twl.t chewing. J .  H. Stewart . . . .  16.985 
Tw ine. binding, McCormick l I u.rvesttng Mach ine 

Company . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16.880 
Yea.t. compres.ed. National Distilling Company . .  16.981 

A I'rimed copy of tne speClllcatlon Wld drawing of 
any patent iii the foregoing list will be fnrni.hed from 
this office for 25 cent •. In ordering please .tate the name 
and number of the patent de.ired, and remit to M;unn & Steam ·engi n e. E; T. M cKaig . . . . . . . . . . . . . . . . . .. . . . . . . . .  4 10.4:12 

Steam engine. W. A. Pitt . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410. 100 Vo •• 36\ Broadway. New York. 
Rteam engine. F. S. Huttmann . . . . . . . . . . . . . . . . . . . . . .  4 10.451 I . Canadian Patent. may . now b

.
e o

. 
btalned by the 

Steam engine. dlrect·actlng. J: A. Gr08hon . . . . . . . .  410.411 Inventors t:or any of the Invention. named In th" fore-
Steam generator. H. M. Clark et al . . . . . . . . . . . . . . . . .  410.'267 gOing Ii.t. provided they are .imple. at a cost ·of $40 
Steel direct from the ore by the u.e of natural each. If complicated. the cost will be a little more. For 

gas. mak i ng . W. If. M. McCarty . . . . . . . . . . . . . . . . . .  410.430 full Instruction. addre.s Monn & Co •• S';. Brcadway. 
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IDslde Page. ellcb IDHrllon _ _ _  71i cellts a lIae. 
Back Page. ellch I lIlIertloll • • •  81.00 " line. 

'1'he .. bove are charge. per agate IIne-abont eight 
word. per line. Thi. notice .how. the width of the line. 
and is BC3t in agate type. Engravings may head adver .. 
tisements at the same rate per agate line, by measure-.. 
ment, as the letter press. A dvertisements must be 
�eceived. at p":bUcatio.n office 8S earl y as 'l'hursday morn­
Ing to appear 10 next Issue. 

USE A DAMANT WALL PLASTER 
iJ���::�b��

D:o'i' c�� 
or crack. It is impervious 
to w ind, w&te� and disease 

t���: Itt d :: i;PI�ea�� 
kind weather. It i. 

use. Li.censes 
for the mixing, 

and .elllng. Addre •• 

ADAMANT MFG. CO, 
71 E. GeDe8ee Street, 

�yrn c u lte,  N. Y. 

ICE-HOUSE AND COLD ROOM. -BY R. 
G. Hatlleld. With directions for construction. Four 
engravings. Contained in SCIENTIJ!'10 AMERICAN SUP­
PLEMENT. 1i 9. Price 10 cent.. To be had at this oIDce 
l1nd of all newsdealers. 

INGEKSOLL·SEKGElN ·l' 
ROCK D R I L L C O .  

1 0  I'ark Place. N .  Y. 
Rock Drill •• 

St�!� 1m::g�':l���·Machlne. 
Coal Cutters, 

Diamond Core Drill •• 
BOi lers, HOist&, 

Electric Blastinll Batterie •• 
Complete PlaQts of :r�:ili:�r:n:�t: 

ing. and Quarrying M achinery. 

I C E - H O U S E  AND REFRIGERATOR 
DIrections and Dlmen.lon. lor construction. with on .. 
illustration of cold hou.e for Jl1'88ervlIlj[ fruit from 
.ea.on to .ea.on . The air I. kept dry and }lure throMh. 
out the year at a temperature of from 34 to 36°. COn. 
talned In SC'IENTU'IO AMERIOAN SUPPLEMENT No. 1 18. 
l>rice 10 cent.. To be had at this OlIlce and of all nelrs. 
iIealers. . 

CA B I N E T W OO DS 
and V E N E E R S, 

F R E T  SAW o r  B R A C K E T  WOODS, 
::I?L'&'1'V'B:J> :ELB.A.:J>Y :Jr' O :EL  USB 

Send stamp for catalogue. 

HENRY T. BARTLETT, 200 �'l:W'O\k�EET , 

T H E  COPYING PAD.-HOW TO MAKE 
and how to Uije ; with an engraving. Practical directiOD,B 
how to �regare the gelatine pad. and also the aniline Ink �lt���� the

e c
�g

l
;etg�

e 
t�'t'!�� ��w.,:;o r.r.P�/�ie'i�l;:� Contained i n  �CI1CNT IFIC A M ERICAN �uppr�EMENT, NO. 43S. Price 10 cent.. For sale at this office and by sll 

newsdealer. In all part. of the country. 

1k$3 PR I NT ING  PRESS 
For card .. label.. etc. Vircular press. ts. 
Size for .mall new.paper •• t44. Rotary 

1��
b
:�d9�v:��.in�.0 a�ui)

o��i�t'e� P:!,�!; 
for type •• etting. etc. Send 2 stamps for 
cat.a1qgne of presses, ty:pe,. cards. etc�t to factory. K.ELSE Y & (;0 . . MerIden, COD D.  

USEFUL BOOKS. 
Manufacturers, AgrIcultUrists, Chemists, l£ngineers. Me­

chaniCS, Builders, men of leisure, and professional 
men, of all classes, need good books in the line of· 
their respective callings. Our po.t oIDce department 
permits the transmission of book. through the mall. 
at very small co.t. A comprehen.ive catalogue of 
u.eful book. by dillerent authors. on more than IIftJ 
dlll'erent subjects • .has recently been publi.hed for 
free Circulation at the office of this paper. Subjects 
classified with names of author. Per.on. desiring 
a copy • .have only to ask for It. and It will be mailed 
to them. Addre ... 

Stone,quarrylng, J. H, J .. eob . . . . . . . . . . . . . . . . . . . . . . 41D,1611 · New York. Other foreign patents may ' . .so be obtained. I . MUNN & CO .. 381 Uroadwa)" New York" 

© 1889 SCIENTIFIC AMERICAN, INC.
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Sheet Metal 
T h e  !il;hef"t [l] etnl W Ol'h:el" 8 In8tl"uctor for Zinc. 

ftbeet Iron. Copper, and Tin Plate Workers, and others; 
Geometrical Protlierns ; Practical and Simple Rules for 
describing the various Patterns. By Reuben l-{. Warn. 
Tin Plate Worker. With Boiler Making, Mensurat10n 
�e��[:
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Elaborately illustrated. 8vo . . . . . . . . . . . . . . . . . . . . . . 83.00 
Sb�etpr�;t.i��� 1Yo���:
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Rules foT' describing various kinds of Patterns used by 
Tin, Sheet Iron , and Copper Plate 'Vorkers ; Practical 
Geometry i :Mensuration of Surfaces and Solids ; Tables 
of Areas and Circum terence::. of Circle8 ; Japans. Var-
���bJ�Bt���UilKhl�e8iritt�n�O��������.S:. �.��· . . l�.�o 

Gn J v a n iz�d I1"on Cornice Worker's Mll lIun l .  
Containing instructions in layinJ;l' out the  different 
Mi.ters. and maktng Patterns for all kinds of Plain and 
Circular Work. Also Tables of Weights, Areas, and 
Circumferences of CirCles. By Cbas. A. Vaile. Illus-
trated by 21 plates. 4to . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $5.110 

IY" The above or any of our Books sent b y  mail, free of 
po.'�tage, at the publication prices,to any addressVn the world. 

IT Our large catalogue of Practical and Scientific 
Books, 84 pages, 8vo, and our other cataWgues and circulars, 
the whole covering evp'ry branch of Science as applied to the 
Arts, sent free, and free of postage, to any one in any part 
of t'M world who w'iU furnish us with his address. 

H E N R Y CA R E Y  B A I R D  & C O . ,  
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS 

810 Walnut St • •  Philadelphh" Pan U. S. A .  ARCHITECTURAL BOOKS. 
Useful ,  Beautiful ,  and Cheap. 

'1'0 any person about to  erect a dwelling house or  sta­
ble, either in the country or city. or any builder wishing 
to examine the latest and best plans for a church, school 
house. club house, or any other public building of high 
Or low cost, should procure a complete set of the ARCHI­
TECTS' AND BUILDERS' EDlUON of tbe. SClENTlFIC 
AllERICAN. 

The information these volumes contain renders the 
work almost indispensable to the architect and builder, 
and to persons about to build fur themselves tbey will 
find the work suggesti ve and most useful. They contain 
colored plates of the elevation. plan, and detail draw­
Ings of almost every c lass of building, wltb specifica­
tion 8Jd alJproximate cost. 

Seven bound vol umes are now ready and·may be ob­
tained, by maH, direct fr()m the publishers or from any 
newsdealer. Price, $ !.OO a volUme. Stitched In paper 
covers. Subscription price, per annum, $2.50. Address 
and remit to 

MUNN & CO., Publishers, 

36 1 Broadway. New York. 

OIL WELL SU PPLY CO. Ltd. 
9 1  &; 92 W A'.I'ER STREET, 

Pi ltsbu .·"h. l'a. , 
M anufacturers of everything needed for 
.A.:ES.'X'E S Z '& 1'iT  �EX.X.S 

either Gas. Oi1, Water. or Minera1 
'rests. Boilers, Enginetl, Pipe, 
Cordali(e, Drilling Tools, etc. 
Illustrated catalQgue, price 
liats and discount sheets 

on reouest. 

ARTESIAN 
Wells, Oil and G ... Wells, drilled t'"����� ��::ifa�uI��� :g��f��cf c���:e:�f:e�W�� 
able Horse Power and Mounted 
Steam Drilling Machines for 100 to 
f)OO ft, �" .... rl li "''''ntR for illustrated 
catalogue. Pierce Artesian 
RsNt!!�

l
e��:!e�'k"l'!��rt· 

HOW RAIN IS FORMED.-AN INTER-
est.ing and instructive lecture delivered before the lIythe 
School of .\lu,ketry. by Prof. H. P. Blanford. Contained 
in SCU:NTIF IC AM.r. I-tlCA:'\ SUPPLEMES'l'. Nos. 69'1 and 
69R Price 10 cents each. To be had at this office and 
from aU newsdealers. 

EXPLOSIVES.- A VALUABLE AND 
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ties of the leading vaT'ieties. Contained in SCIli:NTIFIO 
A.Mlt:l<1C .. " SUPPLEME"T, No. 698. Price 10 cents. To 
be had at tbis office and flGm all newsdealers. 

WEITM YER PATENT FURNACE. BOILERS OF EVERY D ESCRIPTION. 

I D E  A U T O M AT IC E N C I N E S . Traetlon and Portable Eogioes. 
:STEAl.W: R.OA:D R.OLLEB.& .. 

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

R O B  ROY L I N E N H O S E  
o .  K .  corrON M I LL HOSE & M I LL SU PPLI ES. KEEP COOL ! 

CLA RK'S 
Light . Runn ing Ventilating 

F.A.:N"S. 
Adapted for Ventilating and Dry­

ing of every description. 
Catalogue free. 

G �:O. P. CLARK. 
Box L, Windsor I�ocks, ConD. 

J as. GOldsmith, Agent. 744 B'way. New York. 

THE RELATION OF FERTILIZERS TO 

•STEEL TYPE for TYPEWRITERS, 

.... - $ Stenci ls, Steel Stam ps, Rubber 
• and Metal Type Wheels. 

New York Stencil Works, Mfn. 
• .  100 Nassau Street, New York. 

proPoMah. for UODstruct.ion of IJrott>et ioD Wnll 
fi t N nvy , n.'d,  Lt>n gu e hi land.  Pu.-September 

10, 1889.-8eale d proposals, endorsed " Proposals for Pro­
tectlon Wall, to be oppned October 8, 1889." win be re� 
ceived at the Bureau of Yards and Hocks, Navy Dep8rt.� 
ment. Wash ington, D. C., until 11 o'clock A .M . •  Oetober 
�h!��':Q��U ����
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and to waive defpcts. Responsible security will be re­
quired for the faithful performance of the contract, 
and the bidder's bond WIll be twenty per cent. of the 
amount of their proposal for t.he work. 

G. B. WHITE, Chief of Bureau. 

BOSTON WOVEN HOSE CO. 
234, Devoushire :';treet . Bostou. 

222 Lake Street, Chi cago. 

Fruits. By Peter T. Austen. Pb.D.,  F.C.S .-A plea for 
the scientific study of the e1fect of ferti l izers on the �!���I�:r�{�!E�3t�;·:§.g�;��I���1�*��JE:f��:J� = P orforatoR Eloctric B oltin[ h
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R S :)SWI FT RU N N {,rOMACH I N ERY. 
Write for Descriptive Catalogue to 

DYNAM IT( PUlY(R Il(R .  
Dry Pulverizing. Impalpable Dust. 

Saw Dust. Barks, and all Hard and Soft materials equal­
ly well Pulverized. Light running. Wearing parts 

cheaply replaced. Product, two hundred lbs. 
to 15 tons, according to size and power. 

Try us. Write for prices. 
F. P. Rosback, Agt" 342 Dearborn St. , Ch icago. 

2 to 4O H. P. The MOTOR of 19th CENTURY. 
Can be used Any Place. to do Any Work, and by Any Une. No BoiJer ! 

No li"ire ! No Steam ! No Ashes ! 
No Gauges ! No En£ineer ! A per­
fectly safe Motor for all plac�s and 
purposes. Cost o f  operation auout one 
cent an hour to each indicated horse 
power. }for Circulars, etc., address 

Eeonomy,--R-•• 
�
la

-
b
-
III-;, Charter Gas Engine Co. 

Slmpllc11r. Sal.,y. P. O. Box 148. Sterlinar. Ill.  

Send for New lllustrated Catalollue describing all Ma­
chines. J.Jargest stock in America. 

New or Second - hand Typewriters of all makes. 
Machines Rented in any part of the country. Supplies in 

abundance. Prices the lowest. 
N A TI O N A L  'I' Y I' EWR I TElt EXCHA N GE. 

161 La Sal l e :';treet. Chicaao, I ll. 

BRISTOL'S PATENT 

STEEL BELT LACING  
M1l:!:fly 
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sent p,·epaia fo .. $1.00. 
BRIS'['O J .  llI FG. CO. 

Wate .. bury, Conn. 
Or 13� NASSAU ST., Room 56, 

New York City. 

YORKSHIRE GRE A SE.-A PAPER BY 
George H. HurSl , F.C.S . . on the fatty llroduct from the 
washing of wool. its composition and the derivatives 
ebtained from it. ( 'ontaine1 in SCIENTIFIC AMERICAN 
S l'PPL>;MEKT. No. ti99. Price 10 cents. To be had at 
this office and from all newsdealers. . 

.�.�;;:- HARRISON CONVEYOR ! 
Ha!:rring 6rain, Coal. Sand, Clay, TaR B.rk, C inders, Ores, Seeds, &'c. 
J���. I BORDEN, SELLECK & CO. ' { Ma�:;·�'i,r8, } ChicagoJ ilL 

H A N  C E R S PROGRESS MACH I N E  -WORKS, 
C L U T C H E S ' .A.. &: F. EE.O""'VVN, 

M A D E  W I T H  B O I L I N C  W A T E R .  

E P P S  , S 
C R A T E FU L-CO M F O R T I N C  

C O C O A  
M A D E  W I T H  B O I L I N C  M I L K .  

GYMNASTIC EXERCISES. -A VALUA-

• 44 Park P1ace. :N". "Y. 

LIGHT AND COLOR.-A SERIES OF 
lectures delivered by Capt. W. De W. Abney, F.R.S., on 
the question of what causes colors and what causes the 
�l:;�?A:��;.Of Jg��i���
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SUPPLEMENT. Nos. 6S7, 688. 6S9. and 690. 
Price 10 cents eacb, or 40 cent. for the series. To be had 
at this office and from all newsdealers. 

TH E  PENNA. DIAM O N D  D R I LL &, M F G .  co.  
J l l ltDS IIORO. P A  • •  Builders of High Class 
Steam Engines. Diamond Drilling and General 
Machinery. Flour Mill Rolls Ground and Grooved. 

ble series of articles on rational gymnastics and their 
application in hygienic treatment, vdth description and 
method of lise of the apparatus now employed in the 
leading gymnasiums of th� country. With 78 figures. 
Contained in Scn:NTIFIC AMERICAN SUPPL:EMENTt 
�r°'tJ 

6
c��ls ��:'th�

9
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d ,poq�.; brt�f 19i�"tJt��':.�d 
from all newsdealers. 

MAGIC a
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LANTERNS M:'l'::ti�:'�v"e�.:;,';,��J.iewl very profitable bUSlDeS5 for 
& Th p .  E . man with small capital. Best apparatus. new views. largest e arls Xposltl·on I l l ustrated �EC�: ti6t':�E1t3E.c�4'ieS�'i1e;t,"eSt�:0!\'JiS:����:.f�: ___ • •  

• 

The SCIENTIFIC AMERICAN SUPPLEMEMT will for 

A N E W C A T A L 0 C U E some months to come contain J
.
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V A L U A B L E P A P E R  S : �:�:��If��l1r����t�)����c:t\�n���t�ub���·�����fo �h� 
Contained in Scn:'NTIFIC AMERICAN SUPPLEMENT, sent i regulnr edition of the 8CIENTIFIC A MIUU(' AN. who are 
tree of charge to any address. I not pat.rons of the SCIENTIFIC AMERICAN SUPPLEMENT, 

M UNN & V U . ,  361 Bron(l,,'ay, New York. I are advised to have their name enrolled on the SUPPLE­
______________________ I MENT subs('ription l ist at once, AO as to secure al l the 

2 d � MACH INERY 00 10004 111ustrated exposition numbers for preMervation. Price, n � ;. ' $5 a year, $2.50 for six months. News agents everywhere 
<'" 1i I receive subscriptions . or remit to the publishers, 
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C H AS . A .  S C H I E R E N  '" CO. 
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The most efficient and economi­
cal means of obtaininJ;l' from one-
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the greatest amount of work with 
the use of the smallest stream 
of water. special ly adapted for 
running cheaply and efficiently I 
Printing Presses, Elevators, 
Church Organs, Cuffee Millb, 
Sewing :M achines, La.thes, Den­
tal Contrivances. and in fact, 
any If����litfm�g�ha���i"ra u I Ie 
Street, Hinghnmton , N .  Y. 

ARC LAMPS AND THEIR MECH A NISM. 
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ical, of the Arc lamp. With 27 fi�ures. Contained in 
SClEKTlFlC AMERICAN SUPPLEMENT. Nos. 1194, 69.i. 
and 696. Price 10 cents eacb. To be had at tbis office 
and from all newsdealers. 
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erin� its capacity and the accuracy of 
your No. 4 Lathe. [ do not see how it 
can be produced at such low cost. The 
velocipede foot-power is simply ele­
gant. I can turn steadily for a. whole 
day. and at nigbt feel as little tired 
as if I had been walking around." 
Descriptive Price List �'l'ee. 

W. �'. & JOHN BARNES CO., 
1999 RUBY ST., Rockford. lll. 

PACIFIC RAILWAY. - A  

V n n  J»uzeu',. Pat. IAOOMe 1'" llf.'Y Oller 

H A S Highest Indorsements. 
Enviable Reputation, 
Scientific Pedigree. 

A two years' test by conservative 
manufacturers of national reputa­
tion has ShOll n it to be the only PeT­fect IMbricator tor Loose PUUeU8 in 
use. Prices very reasonable. Send 
for our " Catalogue Number 55." 
VAN Dr;Z�N & TIFT. Cincinnati, O. 

THE LABORER AND HIS EMPLO YER. 
-A. lecture by Francl, A. Walker, delivered in the Sib­
ley College course, containing many thoughtful sug-ges .. 
tion� on a Bubject that makes peculiar demands upon 
tbose who are called to aaminister larR'e bodie8 of Jabor 
and ca.pital, or to give advice conc(>rninR' industrial en­
terprises. Contained in SCII;;NTIFIC AMERICAN SUP­
PL"MEXT. No. 700. Price 10 cents. '1'0 be had at tbis 
office and from all newsdealers. 

Scientif i c 8!!Q! Catalogue 
RECENT L Y  P U Jl LISH ED. 
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mailed tree to any address on application. 
MU N N  &:; C O . ,  Publishers ScientifiC American. 

361 D .·oadway. !\ ew Yo .. k. 

ELECTR ICAL EN G I N E E RS Send to Americau Watch Tool Co •• Wal­
tham. Ma�8., for circular ot No. 3 Rench Lathe. 
A Screw Cutting Lathe 32 in. by 7 in. swing. 

T O O L A G E N T S  WA N T E D 
iI1 every S H OP ill the U n i t e d  S t a t es.  -- Send 1 0 e  for (ata logue ,  -Sta t I onery  6,C -"­THE FINEST OF MECHANICAL TOOLS A SPECIALTY, 

C. B . .JAM ES. 9 S  L A K E  ST. C H ICAGO. 

T� Scientif i c American 
PUBLICATIONS FOR 1 889. 

--0-

PERFECT�"""'" p " P ER E B A R R E L E�����?.��, 
N EW S  �.........,z;. F I l  0 

BUFFALO, N. Y. 

The Koch Patent File. for preserving newspapers. Mag- A UT MATIe REGISTER 

ELECTRO MOTOR. SIMPLE. HOW TO 
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amateurs to make a motor which might be driven with 
advantage by a. current derived from 8 battery, and 
which would have liu1Il.clent power to operate a toot 
lathe or any machine- requirinR: not over one man power. 
With l1 11gures. Contained in SCIENTIFlC AMEItlCAN 
SUPPL"Ml£NT. No. 64 1 .  Price 10 cents. To be bad at 
this utlice and from all newsdealers. 

The prices of tbe ditTerent publications in the United 
States, Canada, and Mexico are as follows � 

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

azines. and pamphlets, has been recently improved and 
price reduced. Subscribers to the SCIENTIFIC AMEH l ­
('AN and SC IESTIlfIC AMERICAN SUPPLEMltNT cun be 
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·· SCIEN'rlFIC AMERICAN." in mit. Necessary for 
every one who wishes to preserve the paper. Address 

M U N  N &; CO.,  PUblishers SOIENTIFIO AloIKRICAN. DEAFNESSand Noises In HEAD 
Entirely Cured by 
Peck's Pat.lmpro't'ed 

Tubular Ear Cushions. Whispers heard diB� 
tmctly. Unseen, comfortable, selfadjustiug. . 
�es;fJ".lwhenallremedie:t,ail. SoldOnIY 8r.� N. ;�r'��o'r �.:t�!'illus':r";;le�°6;!1�f!lproo""'lI.fs::::"FBD:.o!!!!I:·l 
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AGENTS $75 per month and expenses 
WANTED paid allY ac&iTe man o r  woman & 0  sell our goods 

by sample aDd live at home. 8alary paid 

ON ft��=l!n�D!!;re:: �nR��:UW�!:.!! �:�t 
SALARY. ���;e(j�. A"����n.1!�:. Sllver-

ICE and REFRIGERATING MACHINES 
The Pictet Artificial Ice Company (Umlted), Room 6, Coal &, Iron Exchange, New York. 

The Scientitlc American Supplement (weekly), one 
year. • . . . . . . . . . 5.00 

The Scientific American, Export Edition (monthly) 
one year. 5.00 

The SCientific American, A rchitects and Builders 
Edition (monthly). one vear. . 2.50 

COMBINED RATES. 
The Smentiflc American and Supplement. . $7..00 
The Scientific American and Architects and Build-

ers Edition. . b.OO 
The Scientific American, Supplement. and ArChi-

tects and BuiJders Edition. . 9.00 
ProportionaU Rates for Six MonthB. 

This includes posta�e, which we pay. Remit by post&! 
or express money order, or draft to order of 

MU N N  &; CO., 361 Broad .... ay. New York. 

W 0 R K I N G M O O  E l S & LIGHT MACHI NERY .  I NVENT IONS  D EVELOPED .  Send fO I' Mode l  C ircu lar. J ones  Bros .  E Co . ,  C i n · I i. O .  

© 1889 SCIENTIFIC AMERICAN, INC.



In8ide Page, e ach insert Ion _ Coo _ ,.:i cents a line. 
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and is set in agllt e type. Engravings may head adver� 
tisements at the same rate per agate line. by measure­
ment, as the Jetter press. Advertisements must be 
received at publication office as early as 'J1hprsaay morn­
ing to appear in next issue. 
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ELEOTRO PLATE 
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acids or alkal ies. Makes the best retlectofs for lucomo­
tives and store� yet seen. No polIshing or cleaning 
necessary. A ddress 

The J o b n  H o l l a nd Go l d  Pell U o m pany, 
19 'Yest 4th Street, CinCinnati, U. S. A. 

Wheeling is Belter than Walking. 

Victor Bicycles 
A re Bett.er than A n y  Others. 

Catalogue Free. 

Overman Wheel Co., Dlakers, 
BO STON, MASS. 

TO INVENTORS 
AND MANU FACTURERS 
T h e  58th A n n u a l  Exh i b ition 

- O F  THE-
American I nstitute of the City of N ew York 

WlI I  Open OCT O BER 2, 1 8S9. 

Jtitutifi t' �mttit'au� 
The Dunning Patent Wrought- I ron Bo i le r  

With Self - lfeeding Coal Magazine, i s  the best for 
Low Pressure Steam or Hot W ater Heathl g .  
Made i n  eleven sizes, �mitable to heat the small est cottage or 

the large�t building. In sures a warm house night and day. 
B nrns Hard or Soft Coal, 'Vood, Coke, or Gas. Over 14,OOO 

in use. Keeps steam up con �tantly. AIRu Stetim En-
gines and Boilers of all kinds. a n d  Machinel'y 

genera l l y. Manufactured at the 
N .� w  York V e n u'al I ron W O l'ks,  Loc k Box 40,  Geneva, N . Y . ,  and Watel' o u s  "� lI g i ll e  Works V o .  

(Limited), Hrulltfol'd, O n tal'io,  Canada. 
N .  Y. Office, 36 Park Place. Send jor New Illustrated Catllwgue. 

B i cycles, Tricycles,  
Tandems, Safeties.  

Cataloa-ue free. POPE MFG. 
CO., Boston, New York, Chicago. 

TO BUSINESS MEN. 
The value of the SelENTI FIC AMERICAN as an adver­

tising medium cannot be overestimated. Its Circul ation 
is many times great er than that of any similar journal 
now published. It goes i nto all  the States and 'l'errlto· 
ries, and is read i n  all the principal l ibraries and read ing 
rooms of the world. A business man wants something 
more th.ll.n to see his advertisement i n  a printed news­
paper. H e  wants circulation. rl'his he has when h e  
advertises in t h e  SCIEN'I'IFIC AI'tlRHICA "N. A n d  d o  n ot 
let the advertising agent intiuence you to substitute 
Borne other paper for the 8(,IE�'1'n'IC A M ERICAN. when 
selecting a list of publications i n  Wllwn you ueClde It is 
for your interest to advertise. T h i s  is frequently done, 
for the reason t Ilat toe agent gets a larger commiSSIOn 
from the papers having a small circulation thaD is allow­
ed on the SCIE�TIFIC AMERICAN. 

For rates see top of fint colum n of this page, or ad­
dress 

M U N N  & C O . ,  l'u b l l sh el'8, 
361 B roadway. New Y O l'k . 

THERMOMETERS, 

PRESSURE GAGES, 

BAROMETERS 
HI:IGHT OF WATER GAGES. Tmcn.""Hi.tt" 

See article. p. 63. SC'ien. Ameri.can, 
August 3, 1889. 

Recei1'er. Send for manufacturers' catalogue to 
Standard Thermometer Co. , Peabody , Mass. , U .  S. 

SAWS Wanted 50.000 Sawyers SAWS a n d  LUmbermen t o  
send us their full address for a copy of Em .. A erson's iT Book of �A W� . We are first A 
to in troduce NATUltA I, GA S for heating an d 

W
tempering �RU'S with wonderful effect up-

W on improving their quality an d  toughness, 
enabli n g- us t o  reduce pri ces. A ddress S ElllE RSI I N ,  to'IU I 'I'H & CO. (Ltd.), S Denv e r  Falls,  l�n. 

[SEPTEMBER 2 1 ,  1 889-

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

THE PH ONOGRAPH . - ·A DETAILED 
description of the new and i mproved form of tbe pho-­nograph just brought out by Edison. With 8 engrav­ings. Contained. in SCI l� :'\' TJFIC AlH.I!;RIO_<\'N SUPPLE ... MENT, N o. 632. Price 10 cents. '1,10 be had at this office and from all newsd ealers. 

C OM PTOMETER 
ALL A R I TMETH I CAL 

• • • •  P R O BLEMS 
Solved rapidly and accurately 
by u s  i n 9 the Complometer. 
S a v e s 40 per cent. of  time. 
Entire reliel from menta l  stra i n  
Adapted to a l l  commercial  and 
scientific computations. Send 
for  circu lar. 

F ELT & TARRANT M FG. CO., 52·56 I l l inois St. Chicago 

THE PHON OPORE. - DESCRIPTION 
o f  Langdon-Davies' new system o f  m ultiple telegraphy by means of an apparatus called the P honopore, which can be made to work side b y  sid e with ord i nary tel­egrap h s  without i nterferillg with them. 'V ith 7 illus­trations. Contained in S C I I';NTIFIC AMEHICAN S (- PPLlC. 
ME"T, NO. 69S. Price 10 cents. To be had at thIs office and from all ne'\vsdeal ers. 

A ddress JOliN A. ROEBLING 'S SON8, Manufactur. er8, rrrenton, N. J . ,  o r  117 Liberty Street, New York. Wheels and Rope for conveYIng power long distances. Send for circular. 
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� t i tn tif it �tutt i t an  
ESTA BLJ to'H ED l S46. 

Tbe Most Popnlar Seien lifie Paper in tbe World. 
Intend ing Exhibitors must make early application to 

secure proper space and classification. F'or blanks and 
information, addre8S G e n el'a l  Superi n t e n d e n t , . . �POP S A F ETY VALV E American Insti t u t e ,  New Y ork City. 

WATER RELI EF VALVE THE KODAK CAMERA IMPROVED STEAM GAGE 
• STEAM ENGINE INDIOATOR 

ON WOOL A N D  FUR, THEIR ORIGIN, 
Structure, Chemical and Physical. Properties. and Com­
pORition .-Appearance of the two fibers under the mi­
croscope, chemical composition , action of acids and 
a l kali es, scouring agents, or a new process of cleansin

f{ 

O n l y  $3. 0 0  a Y e a r ,  i ll c i ll d i n .r  P o stage. Weekly. 
t)� N Ullibers il Y ear. 

Tltl" widely c l t'cll i n t ed and splendidly lllustrated 
paper is publ ished weekly. Every num ber contains six .. 
teen pages of u seful infOI mation and a large number ot 
original e ngravings of new inventi ons H n d  discoveries, 
repreRentin� Engineering Works, Steam M u chinery, 
New InYentions. Novelties in MechaniCS, M a nufll ctures, 
('bemistrY, h:lectricity, 'l'e ! egraplly, Photography, Archi .. 
tE1eture, A griculture . Horticulture, Natural Hist.ory. etc. 
Complete List of Patents each week. 

M a k e s  1 0 0  I n �tantnneous S i n .r l e  Bell C h i m e  "' hi.t1e,  and all Instruments 
P i C t U 1' C S  by simply pressing a used in connection with Steam, Air and Water. 
b utton . Anybody can u8:e it ':'9'ho Sale Agents jor Olark's Ltnen FiTe Hosf. 
can wind a watch. No focuslllg. NE'V YORK. Loxno�. fl���r;�rit:i�
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No tripod. Rapid Rectilinear CRO�BY STEAM GAGE & VALVE CO 98 (l l i m  "t. 
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� I UOMton,  M u,,�. 
SUPPLnf lc:KT, Nos. Ii !'" " n d  69S. Price 10 cents each. 
To be had 2.t this office and from all newsdealers. 

be u&ed i n doors. 
D i vi s i o n  o f  l�nbor 

-O perator can finish 
his own picture�. or 
send them to the fac­
tory to bt'- finished. 

M orocco cover ed Ca­
mera, in h a n  d 8 0 m  e 
s o l e - l e a t h e r  case. 
16aded for 100 pictures, 

see SCI. AM., Sept. 15. '88. 
l'l'ice, $�a . O O .  Rel oading, $�.OO-. 

The Eastman Dry Plate & F i lm Co. 
R ocheste r ,  N .  Y.  I 1 5  Oxfo rd St.,  L o n d o n .  

Sena tor cow ot Kodak Primer with Koaak Plwtor;raph. 

. J E N KI NS' AUTOMATIC A I R  VALVE 
'V e do away with t h e  expan­

Eliun of metal , and depend on 
a n  expan sible elastic plug' of 
Jenkins Packing, made speCial­
ly for the p urpose, thus insur­
ing a perfect seat. 

PRI CES, PInR DOZEN. 
Fin ished & Nickel Plated, $7.50 
Drip Cups for same, - - 2.00 

JEN K I N S  8 RO S . ,  71 John St., N. Y.; 105 Milk St., 
Boston; 21 N orth 5th St., Pbila.; 54 Dearborn St.,Chicago. 

A NEW GALVANOM ETER FOR PRO-
Je ctlon .-An Interesting paper by Prof. J .  W .  M oore, 
presenting an elaborate series of experiments on induc­
tion, magnetism. etc., arranged for projection upon a 
screw, or to be performed with the new galvanometer 
which the author describes. W ith 14 figures. Contained 
in 8CI E � 'l' I FIC A M E lUCA N SUPPLl!;.M )J; N T, No . 696. 
Price 10 cents. To be had at this office and from all 
newsdealers. 

P A T E N TS. 
M ESS RS. M UNN & CO., in connection with the publi-' 

cation of the SCIF.�TIFIC A MEHICA :"Ir ,  continue to ex .. 
amin e  i m provements, and to act as Solicitors of Patellts 
for Inventurs. 

In this line of business they have had over forty years' 
experience. and now have unequaled jacHri.ties for the 
preparation of Patent Drawings, t;pecifications, and the 
prosecution of Appl ications for Patents i n  the United 
States. Canada. and Foreign Countries. Messrs. Munn & 
C{). also attend to the pre paration of Caveats. Copyrights 
for Books, Labels, Reissues, Ass1gn ments.  and Reports 
on InfringementF' of Patents. A l l  business intrusted to 
them is done with speCIal care and promptness, on very 
reasonable terms. 

A pa.m phlet sent free of charlle, on application, COD­
taining full information about Patents and how to pro­
cure them ; directions con cerning Labels, Copyrights, 
DesigI.H3, Patents, Ap peals, Reissues, Infringements, As­
signments, Rejected Cases. Hints on the Sale of Pa­
tents, etc. 

W e  also send. free of charae, a Synopsis of Foreign Pa­
tent Laws. showing the cost and method of becnring 
patents in all the principal cou ntries of t h e  world. 

MUNN &; CO., Solicitor .. o£ Patent .. , 
361 Broadway, New York. 

BRA NCH O FFlCES.-No. 622 and 624 F Street, Pa­
mllc BuUdlnll, "near 7th Street, Wa.shington, D. C. 

FIRE P ltO OF. Elu t i l y  applied by any one.  �end for Saul p l e s  n u d  U escri p t i v e  Price List. 
�. �. J<>h.:n.& :Lv.I:a:n.-u.:fac 1:-u.r i ]Q �  C<>:tn.pa:n.y, 

SOLE lHANLTFACTUH E B S  OF 
H .  W. J ohns' , A sbestos .Fire and 'Vater Proof Sheathing, Building- Felt,  �team Packings, Boiler Coverings. Liquid 

Paints, Roof Paints, Roof Cement, Fire Proof Paints, etc. 
8'7 :Lv.I:aide:n. ua:n.e, N'e� 'Y<>rk. .. 

INV ENTORS and otners desirin,.! new articles man ufac_ 
tured and introduced, address P. O .  Box 86, Cleveland,  O. 

T e r m s  o f  S u b scl'i ptioll .-One copy of the SCIEN­
TIFIC A\I ERICAN will be sent for one year-52 numbers­
postage prepaid. to any subscriber ill the United States 
or Canada,  on receipt of tJlI 'e-e d o l l l l l'l!II by the pub­
lishers ; six momts, $1.50 ; three month •• $1.00. 

CI u b",,--Special rates for several names, and to Post 
M asters. 'Vrite for particulars . 

'1'he safest way to l'emit is by Postal Order. Draft, or 
Express Money Order, Mont�y carefully pluced inside 
of envelopes, securely sealed,  and correctly addressed. 
seldo m goes astray, but is at the sender's risk. Ad .. 
dress all letters and make all orders, drafts, etc., pay .. 
able to �UNN &; CO_. 

36 1 B roadway, N ew York • 
• 

T � E  
Sc ientific American Supp lement. 

B R ILLIAN T ! 
POW E R F U L ! 
D I F F U S I V E ! 

EQ L This is a sepa rate and distinct pubUcatIon from U N  UA ED TH " SCI JC :< 'l'IFIC AME R I C A " .  but is uniform therewith For House, Barn, in Size, every number contain ing sixteen large pages full and all out-bUildings. of engravings. many of which are taken from foreign Burns Petroleum Oil sprayed by compressed air. Anybody can lIut it on. papers, and accompanied with translated descriptions. SIMPLE ! SAFE ! AND ECONOMICAL ! PRI CE LOW. THE SCI IC " T I FIC AM ICR I CAN SUI 'PL I<M I<N T i s published Thousands III 
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i:�rd�achine Shops, 42W.a,t:!tor:,��;� a:2:0��rk. 

weekly, and includes a very wide range of content�. It 
& Burners from 200 to 10,000 candle power. 

I N D I A N A  P A I N T  111, R O O F I N C CO. 
presents the most recent papprs by eminent writers in 

MANUFACTUHED BY THE State size roof. Mention SCI. AM. all the prin mpal d epartments of � cience and the 
I N D UST RIA l. I.IGHT C HIli I'A N Y, Useful Arts, embraCing Biology, Geclogy, Mineralogy, 1 9 6  'l'emple C O U l't, N e w  York C i t y .  P IN T YOU R ROO  F S Natural History, IXeography, A rchreolo.ry. Astronomy. 

TH� AM�RI�AN BtLL T�L�PH�N� �� A ��:r��;
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, 

�:�It;;�yH'::�i����t::,iC��, ��:�: 
Ship BUilding, �'l arine Engineering, Photf)gI'nphy, 

I With Dixo n ' s  !'I l l i e a-Gl'aphite I'aint.  lt will Tech nology, Manufacturing I ndustri es, Sanitary En­
cover two or t.hree times more surface and la::;t four or I gineering, Agriculture. Horticulture, Domestic Econo .. 95 M I LK ST. ,  BOSTO N ,  MASS . my, Biogra p h y, M e d i cine, etc. A vast amvunt of fresh five times longer than any other paint. Not affected and valuable information obtainable in no other pub-

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

The transmission of Speech by all known 
forw s  of Electric Speaking Telephones in­
fringes the right secmed to this Company 
by th e above patents, and renders each 
individual user of telephones not furnish· 
ed by it or its l icensees responsible for such 
unlawful use, and all the consequenceb 
thereof, and liable to s u i t  thPrefor. 

O I L  E N G I N E S .  
Ii'or Printers, Steam Yachts, 
pumping water, sawing wood, 
making ice-cream, Carpen­
ters, M echaniCS. ] to 8 II.  P. 
Fuel . K erosene. No d u st.  
A ut,omat i c  in fllel and water 
supply. Il lUstrated Cata­
ll)gue free. See i l l ustrat.ed 
not.ice in Sci. Am. Aug. 4.1888. 

ENGINE CO, 

by heat or cold or acids. Send for circular. 
J O S .  DIXON C R U C I B LE C O . ,  J ersey City, N. J .  

e-=c AND FI NE  GRAY I RON ALSO ST EEL �ALLE�LE: CASTINGS FROM �CIAL EJ�N\; 
-�D-EV nNE TINNING JAP-- PAl! --..,'" S F IN ISH ING . ANNING A J rHOMjI; LEHIGH AVE 11< AMERICAN 5T PHILA , _ _  � 

A N N O U N C E M E N T ! 
Improved methods and speciai tools make it possible 

for us to manu facture El evators, to be operated from 
line of shafting, at a largely reduced cost. 

P urchasers desiring a safe and reliabl e l£levator, 
which has stood the test of 37 years' use, sho uld apply 
to u s  for an estimate. 

All 0ur Elevator machinery is made of the very best 
materials, and_ by skilled workmen. 

Also manu facturers of IIydranlic Passenger and 
Freight El:'V�isS' B It O T HEIlS & CO . . 38 Pnl'I' Row. New Yorl • •  

THE BOOKWALTER CASTING CO. 
Are now fully prepared to furnish �tee] Castings on short notice, of any size and pattern, made under the :a<><>H.�.A.x.'X' ''J� .A.�1» �<>:aE�'X' � A.'X':J!J�'X'I!iII. These castings are guaranteed to be sound and true to the pattern, and of unequaled tensile strength and ductility. 

Add ress T H E  BOOKWALT E R  CAST I N C  CO., Spri ngfield,  O h io.  

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

lication. 
The most impurtant Engineering Work8� 1\1 echaniems, 

and ManufactUres at home and ab�oad are illustrated 
and described in t h e  SUPPLEM E :\'T. 

Price for the S J ' Pl'!.EMENT for .he United States and 
Canada. $5.00 a year, or one copy of the SCIENTIFcc'-AM­
EUICAN and one copy of t h e  SUPPL)J�M leNT, both maned 
for one year for $7 .00. Singl e  copies 10 cents • .  A ddress 
and remit by postal order, expresl:! money order, or check. 

ilI U i'i N  & Co . . 361  Broadway, N. ¥ .. 
Publishers SCIENTIFIC AME .tICA N. 

• 

Bu ilding Edition. 
THE SCIENTIFIC AMERICA N A RCHI'I'EC'l'S' A ND 

B U 1 LDERS' EDI'l'ION is 1 ssued monthly. $2.50 a year. 
Single copies. 25 cents. Forty IlIrge quarto pages, equal 
to about two b undred ord inary bnok pages ; forming a 
large and splendid lU aaazi lle of A l'chi tect n rf>, rich .. 
ly adorned with elegant plates in colors. and with other 
fine engravings ; il1ustrating the most interesting ex .. 
amples of modern Architectural Construction and 
allied subjects. 

A special feature is the presentation in each number 
of a var i ety of t.he 1at-pst and best plans for private resi­
dences. City and country, including tho::;e of , very mod ... 
erate cost as wel l as the more expensive . Drawings in 
perspective and in color are given , togeth er with full 
Plans, Speci fications, Sheets of Details. Estimates, etc. 

The elegance and cheapness of this magnificent work 
have won for it the l�n ra e Mt C hc u l a l i o u  of any 
Arch.tecmral publication in the world. Sold by all 
neWSdealers. $2.50 a year. Remit to 

MUN N & CO., Publishers, 

36 1 Broadway, New York. 
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