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Jeitutifle �mtrieau. 
THE lIE" CO"I�IODB OF :rATE.Te. 

The President has appointed the Hon. Benton J. 
Hall, of Burlington, Iowa, to the Commissionership 
of Patents. The office recently bee.ame vacant by 
the resignation of the Hon. Martin V. Montgomery. 
The new official is a lawyer of standing and promi
nence. He was born in Mt. Vernon, Ohio, in 1835, and 
graduated at Miami University in 1855. His law prac
tice began in the office of his father, Mr. J. C. Hall, of 
Burlington.- This gentleman, in his day, was regarded 
as one of the leading and best lawyers of the State. 
His son is the second Commissioner from the State of 
Iowa. His predecessor from that State, Charles Mason, 
was appointed in 1852, his commission dating from the 
24th of March of that year, and his term lasting five 
years. 

We hope and believe that the State of Iowa will be 
as well represented now as it was by Mr. Mason, over 
thirty years ago, The position of Commissioner of 

Patents yields in importance to few government offices. 
In times of peace especially, when the inventive 
arts are exercising so many minds, and when the true 
conquests over nature are being won, the arbitrament 
of interests of the greatest magnitude rests in the 
hands of this official. The products of the thought 
and labor of some thirty thousand inventors have 
annually to be examined, and their claims adjudicated. 
To carry out tl)is work systematically, the influence of 
the head of the department should be felt in every 
bureau. Consistency in his rulings will reduce the 
practice of the office to a uniform standard. 

The indllstries of the country, on which its wealth 
and position among nations depend, pass in continual 
review through the Patent Office. Every modification 
of its practice, as dictated by court decisions or as in
spired by the personal convictions of the Commissioner, 
is felt far and wide. Patent after patent could be cited 
whose value has gone up into the millions; and were it 
possible to arrive at the aggregate value of all patents Alkalization nnd oxidation, pro-
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war will depend upon the same. It is only by Ameri
can genius, fostered by our patent laws, that the manu
factul"ers of America are able to compete with the low" 
priced labor of other countries, and this genius will be 
called on, if war occurs, to invent methods of defense. 
The effect of patents is felt upon the arts both of war 
and peace. The administrator of the office, in one 
sense, holds in his hands, or has a I5trong influence 
upon, the destinies of the country. 

The Western judges have rendered 80tne of the best 
and most enlightened decisions in patent cases. In re
ceiving from one of these States a new Commissioner 
of Patents, we 'venture to augm; good from the selection. 
The past record of Mr. Hall entitles us to hold this con
viction. If he will continue the work of his predeces
sor, and gradually bring business up to date, so that 
less delay will intervene before the consideration of a 
case, he will be entitled to the thanks of the com
munity of inventors, and he will do the entire country 
a great service. The coming year may see the delaY(! 
done away with; and the work of the Patent Office on 
a regular business basis. 

..... � . 

llJDGE KONTGOIlERY. 

On April 1 the President appointed Martin V. Mont
gomery an Associate Justice of the Supreme Court of 
the District of Coluw bia, to succeed Justice MacArthur, 
who has retired. The new incumbent is a resident of 
Lansing, Mich. He was born in 1840, in Eaton Rapids. 
Eaton County, Mich. He was admitted to the bar in 
the circuit ,court for that county in October, 1865. Since 
that time he' has beEm admitted to practice in all the 
Federal cOurts, incftiding the Supreme Court. His 
private practice in the State of Michigan was very ex
ttlnsive. His first active participation in politics dates 
back to 1870, when he was elected by the Democrats to 
t,he State Legislature. In 1876 he was a delegate to the 
National Convention at St. Lollis. He was appointed 
Commissioner of Patents in the be�inning of Presi· 
dent Cleveland's administration, this being one of his 
first important appointments. The experience of his 
office as Commissioner should render him a peculiarly 
valuable addition to the bench of the court in question, 
before which so many patent cases are brought on ap
peal from the Commissioner of Patent's decisions. 

I APRIL 16, 1881_· 
IAT1JRAL GAB Ilf DmIllA. 

H. c. HOVEY.: 

At New Albany, Ind., there is a thin seam of bitu
minous shale whence little rills of petroleum trickle 
down into the Ohio River. In former days, before the 
geology of the region was understood, it was supposed 
that this indicated coal, bllt now it is known that the 
shale in question belongs to an older period than the 
carboniferous. Attempts to use it for fuel were llOt 
successful. Last summer, however, the idea occurred 
to the capitalist; Washington DePauw, that boring for 
natural gas might meet with a better reward. He 
tried the experiment, hoping thus to facilitate the 
manufacture of glass, in which he is extensivflly en
gaged, so as to compete with Pittsburg and other 
points where fuel is cheaper than it is in southern Indi
ana. Mr. De Pau w was warned by PI·of. Collett that ia. 
order to find gas he would have to " bore up instead of 
down" at that point, geologically speaking. He was 
finally convinced that his labor would be fruitless, and 
gave it up. But the rumor of his experiments went 
abroad, and others repeated them in different localities 
with varying success. 1 have taken some pains to 
collect the facts from authentic sources. 

Early last fall a boring was drilled at Portland, near 
the Ohio line and about forty miles north of Richmond. 
The result was a small flow of gas, but not in quantity 
sufficient to be of commel"cial importance. After this 
failure mat.ters stood still at Portland for a while, and 
then courage was revived by successes elsewhere, and 
now there are thre� good paying wells at Portland. 
Two years ago the Ft. Wayne, Cincinnati, and Louis� 
ville R.R. Co. prospected for coal at Eaton, a village 
ten miles north of the city of Muncie. They wecit 
down 600 feet, and then abandoned the works. Last 
October, in view of the experiments referred to above, 
they decided to sink their wells deeper in search of gas, 
and found it in a good, strong flow, which gradually 
increased, until now the discharge is known to be a 
million cubic feet in twenty-four hours. 

The next well was drilled at Muncie (a city of 9,000 
inhabitants) by the citizens of that place. Since then 
there have been six other wells drillt:d there, making 
seven in all, varying in capacity from 300,000 up to' 
2,000,000 cubic feet per diem. These wells are controlled 
by the "Natural Gas Company of Indiana," to the 
courtesy of whose manager, Mr. C. N. Wilcoxon, t.he 
writer is indebted for much of his information. Since 
then, three good wells have been drilled in Kokomo, 
three Itt" Mllrion;-and two at Noblesville, smaller and oC 
less pressure than those farther east. The gas is used 
now in all these places both for purposes of heating 
and illumination, supplanting everything else. 

All these gas wells are found in Trenton limestone, 
where the rock is porous and the strata have been free 
from disturbance. In localities where there have been 
upheavals, there are indications that gas once existed, 
but escaped through crevices, leaving the rocks barren. 
The strata val'y in their depth below the surface from 
850 to 950 feet. Their thickness varies from 30 to 75 
feet, and with a very slight dip. The overlying forma
tions are as follows: Soil and drift, varying from a few 
feet to 250 feet; Nia�ara limestone, about 250 feet 
more; then slates and shales till the Trenton lime
stone is reached. 

The field as now developed covers an area of 20 miles' 
wide by 60 long from east to west, and the strata run 
in a direction from northwest to southeast. The region 
has been prospected on all sides of this area, but thus 
far with no success. ; Borings have failed at Richmond, 
Shelbyville, Fort Wayne,. Union City, and other points. 
At least fifty wells are now being drilled, besides those· 
now flowing, and until these are completed there is no 
means of knowing positively whether gas will be found 
outside the area already indicated. 

Expensive experiments are in progress at Indian· 
apolis. A well was drilled there last fall to the depth 
of 2,100 feet without indications of gas. A number of 
test wells are now being sunk at Brightwood, a sub
urb of Indianapolis, but are not yet down to the level 
of the gas-bearing strata. Of course this development 
in Indiana, mostly within the last six months, has stirn
Illated speculation. All the towns where gas has been: 
struck are laying systems of mains for supplying do· 
mestic and manufacturing demands. and the supply 
promises to be as constant as it has proved to be else
where. 

••••• 

Artificial Whet.,one •• 

The 6utde ScientiJique describes the following 
method of making artificial whetstones. Gelatine of 
good quality is dissolved in its own weight of water, 
the operation being conducted in'a dark room. To the 
solution 1% per cent of bichromate ot potash is added, 
which has previously been dissolved in a little water.· 
A quantity of very fine' emery, equal to nine times 
the weight of the gelatine, is intimately mixed with the 
gelatine solution. Pulverized flint may be lllltisti
toted fo.- emery. The DlasS is moulded into any' de
sired shape, and is then consolidated by heavy PrE'g.; 
sure. It is dried by exposure to strong sunlight' fot 
several hours. 
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The Bell Telephone CoapaD),. 1 0f whom had this disorder, in 97 it was left-sided, in, 72 meat and the conditions .of initial and ftnal acidity or 

Tbe A.merican Bell Telephone Company's annual right-sided, and in 66 on both sides. He thinks that the alkalinity which determine the result. These last' COil

directors' meeting was held in Boston, Mass., on March preponderance.of the bronchitis:on the left side was due ditions play a great part in the combustions made at 
29, 1887. It was called to order by William H. Forbes, to the fact that there was a greater expansion of this the expeIise of oxygen, free or combined.-B. DuclaufiJ. 
President, at 11 A.M. The following are the princi- side during sleep, and, consequently, a greater ingress :.. I. ,. 
pal figures, interesting to the public, contained in the of cold air or, of the morbific particles Causing the .'fohD lUereer'. Proee.. of' AlkaIbanoD aDd 
annual report read at the meeting. In the year 1886, disease. Oxlda,loD. 

9,318 new subscribers were enrolled, as against 2,969 in Some writers have thought that the position in sleep- Many years ago, John Mercer, the famous old Lan-
1885. The company's wires have a mileage of 14,185; ing has an influence upon the passage of fllllces through cli.8bire calico printer" diseoveredthat, if 80 piece of 
of these .. 2,613 miles are underground.. The average the colon, the position on the righhide being 8llpecially calico is steeped for a few minutes in a strong solution 
C80pectlons for the year are 312,605,710. Among the unfavorable to emptying the colon. RepOse on the left (sp. gr. 1'252, or 29° Be .• 50'4 Tw.) of caustic potash or 
improvements promised for the ensuing year are side, on the other hand, favors the gravitation of flllces soda, it becomes quite gelatinous and translucent in 
further extension of underground wires, and terminal from the transverse into the descending colon, and is appearance ; and after washing out the alkali, it was 
facilities between New York and Boston and Phila- therefore to be preferred by those suffering from hab- found to have considerably contracted, so as to render 
delphia.. The Philadelphia line will soon be open to the itual constipation (J. S. Jewell). it much closer in texture, stronger, and better adapted 
public, and the Boston line will be completed during A recent writer has argued strongly for the view that to dyeing and printing, having acquired a greater at
the present year. The Canadian company's earnings the head should be lower than the feet during sleep, traction for dyestuffs. He largely utilized this action 
have increased from .158,000 in 1885 to $190,565 in 1886. and he claims that more perfect health and greater of caustic alkalies upon the cotton fiber, and took 

Telephones .............................. ............. 859 7,749.84 longevity will result from such approximate topsy-tur- letters patent for the alkalizing process, which is gen-
Stock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22,605,\125,00 viness. The contrary position; with the head and tmnk erally known as .. mercerization." The microscopical 
Merchandise, machinery............. . ..... . . ... . ..... 14,159.71 considerably raised, sometimes relieves cramps in the examination of a mercerized cotton fiber shows it to 
Cash, deposits, etc .... ... .. . . . . . . . . . .. . .. . . .. . . .. . . .  1,691,499.30 legs. It is well known that some chronic nervous af- have lost all its original characteristics; it has lost its 
Capital stock. . • •  . . .  . . • . .  . . . . . . . . . . . . . .. . . . . • • • •  11,802,100.00 , 
BIlls payable • . • • • • • • • . . • . . . . . . .  . • . . • . . . . . . . . . . • .  • .  638,844.67 fections, more particularly nocturnal epilepsy and some surfacial markings, its flat shape, and spiral twistings, 
Patent account . . . . .. .. ... . . . .. . . .. . . . . . .. . .. . . . . . . . .. 9,373,836.00' forms of insomuia, are sometimes benefited by sleeping but appears thick, roundish as if inflated, straight and 
Prollt � loss . . .. . .. . .... .. . .. .. .. . . .. . . . . ... . . . ... . .  3,352,445.'/2 in a partially erect posture. transparent. A cross section shows that in fact the cell 
Reserves........ . . . . .. . . ... . .. ... . . .. . .  ............ 251,227.24 It appears, therefore, that the posture during sleep is walls have beeome thicker from the outside toward the 
Surplus . . . . . . . . .. ... . . . . . . ..... . .. . . . . .. . .. .. . . . .. . . . .  1,49 1,880.18 a matter deserving of some attention from physicians, center, giving the fiber a cylindrical form and narrow-Giving a total of $24,909,338.08. The gross earnings and that some actual therapeutic results may be ob- ing the interior channel down to an irregular puncture for 1886 were $8,097,000, against $2,765,884 in '1885; tain

,
lel}bY looking after it!:! details.-Med. ·Record. or slit. net earnings for SaDIe periods, $1,947,288 and $1,793,196. / .. I. , .. . A parallel discovery as regardlJ wool was made by � qividends paid in 1886 came to $1,176,252 regular, ,/ The Laree., Powder Charee ever Plred. Mercer when the French had begun to make their' and $392,084: extra dividends. Th fi 1 f . t 'th th fi t f the "mousselines de laines," or simply .. de laines," the The above remarkable array of flgures is a goo� 111 t 
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w 1 article uow plainly denominated as "half woolens." c5l' . illustratiou of what a patent may be worth. This im- on guns or e en ow too p ace a t e 00 . 
wich Arsenal Butts on Wednesday, March 9. When "cotton worsteds," consisting in woolen warp and � mense business is built upon a single claim of the sin- it was announced that 1,000 lb. of gunpowder would cotton weft. This stuff was at a time much in vogue gle 1876 patent of Alexander G. Bell. All others in b d' h d ·th . t'l . h' 1 800 Ib all a fine •• French woolen" article, though it cannot be the present aspect of things, such as his later patents, e . ISC 
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power was a dl·ftlcult and tedl'OUS process but at interpreted as referring to the cotton contained in the, 
count of over niue millions of dollars, an amount very , , 

length the shot was dr l'veu #orward of the powder tissue. When these colors were to be dyed and printed n'ear' ly equal to the capital stock. The companv_ ,has 1' , .. h b . d . ht tag 1 cart 'd k d wit, h steam colors, a great difference was found between '.' 
. A""uired such financial strength that whatever the c am er, an elg oc ona n ges were pac e 
--. in behind it each weighing 125 lb or an aggregate of the two fibers in their capacity to attract the dyestuirs; 
decision of the Supreme Court may be, it can view the exactly 1 ,000 lb. The powder w� of a, slow burning The cotton thrt!ads were distinctly set off by their deep, 
limitation or even extinction of the Bell patent with description known as "S. B. L.," and the grains or full color against the much lighter and imperfectly equanimity. segments were prisms of about one inch diameter. colored woolen threads; the goods were "thready," as 

• , • • .. Most of the rounds in preceding experiments have been it is called. This fault was particularly conspicuous in 
S&oaaeh. Die_nO.. fired with Westphalian brown powder, and the veloci- the blues (Prussian blue) and (n"eeDS produced with' 

Opportunities for studying gastric digestion through ties have varied with the weight of charge. from 1,{l99 ferrocyaoide (also with ferricyanide) of potash and iron 
fistulous openings into the stomach ar.a,.thanks to ft. per second, with a pressure of 9'65 tons, to 2,078 ft., salts. Mercer hit upon the idea that wool possessed a 
moderu surgery, more frequent than formerly. This with 18'7 tons. pressure. The' gun, it may be said, is deoxidizing property which might be counterbalanced 
is important, as the physiology of digestion, as under-. guaranteed to bear a strain of 29 tons and more upon and neutralized by some process the reverse of the mer
stood at the present day, requires more than the classi- the square inch, a test which in the days of the old cerization process, and he found that by a passage in an 
cal instance of Alexis St. Martin to place it on a souud and" brutal" powders has often been realized, but is acid bath of bleaching powder the object was perfectly 
experimental basis. Such a -case with experiments ad, not likely to be ever again applied. The spectators, accomplished, the wool fiber being dell.nimalized as it 
hpu is recorded in the Rem£e 8cientiJique by Von warned by the alarm bell, got under cover or repaired were, that is, oxidized by the mixture of acid and 
Herzen, of Lausanne. The subject was a man, lilt. 28, to a safe distance to see the gun flred, the elec.tric spark bleaching powder, which was known to possess great 
on whom gastrostomy had been performed for occlu- \vas transmitted from the instmment room, and, with oxidizing power. He tried chromic acid, or in its 
sion of the <Bsophagus. The observations made were as a tremendous souud, the gun recoiled at an easy rate place a mixture of bichromate of potash and sulphuric 
follows: Bile always appears in the stomach during up the railed incline on which it stood. The projectile acid, and hydrochloric acid with bleaching powder, but 
digestion, but generally only in the later stages. The had achieved a velocity of 2,128 ft. per second with the retained the latter, because the former two, although 
amount of HOI amounts to 1'8 to 1'9 grm. pro liter; it remarkably low pressure of 16'1 tons, and the gun was effecting the desired oxidation, gave the wool a yellow 
increases during digestion, and reaches its maximum in apparently none the worse for the shock, but a second color, while the chlorine left it perfectly white.-Textile 
the third hour. Sodium chloride appears rather to round was deemed necessary to show that it was un- Oolm"ist. diminish the amount of acid. When the stomach was injured. The only adverse consequences were a few ... I • , • 

empty in the morning but little pepsin was found, and broken windows.-Admiraltll (-}azette. Turke)' Bed Croa Ca.tor Bean., 

a large amount of pro pepsin ; peptogen accelerated di- • , • • • A. Braunstein has t,8.ken a German patent for the 
gestion. In the first hour, of a quantity of albumen The Coa.araUve EJr.ect. or Hea' aDd of' SoJar direct productiQn of Turkey red oil from oleaginolls 
introduced, two per cent was digested without pepto- Lleh'. seeds, as follows i The oil seeds, eastor beans preferably, 
gen, twelve per cent with it. In the second hour, AU th� actions of combustion which heat can produc�, are flrst freed frOui their shells by passing them through 
twenty-three per cent was digested without, forty-five may be also produced by light, but the converse does horfzontal rollers, then washed, and treated with strong 
per cent with peptogen. In the third hour, fifty-one not hold good. There are many reactions which light sulphuric lWid of at least 66° Be. The acid may be 
per cent without, seventy-six per cent with peptogen. alone seems able to set up. All these reactions may mixed 'with the seeds, and the mass ground up ·to
These results agree with those obtained by Schiff. be summed up as a disturbance of the primitive mole· gether; or the seeds are ground to a. fine meal and 
Chloral, quinine sulphate, and -above all potassic cule w�h is decomposed into simpler elements. These treated with the acid in a suitable vessel with a stirrer, 
iodide, retard digestion. The author would forbid red elements are few in number; they are, if we limit our. and which can be kept cool. After 40 to 60 per cent 
wine in disturbances of digestion, but would recom- selves to volatile bodies, formic, acetic, and butyric acid has been gradually added and stirred together 
mend bouillon and dextrin; blood flbrin is also indi- acids, methylic and ethylic alcohols, and ethylic with tlie m�l, the mass is allowed to rest for several 
cated in many cases.-Medical Press. aldehyd. These stable groups are generally found the hours, when the sulphated oil, which has separated out 

••• I • same with one and the same body. whatever the at the top, is drawn off. The sediment Is then washed 
The PosUloo TakeD Dnrlne Sleep. source from which it derives its oxygen. But this is out with two waters. to extract from it the remaining 

A very large number of adults form the habit of sleep- not always the case. Thus lactic acid, if burnt by oil, and the washing waters being added to the first 
ipg in one particular position, such as lying upon their means of atmospheric oxygen, yiel�s acetic' acid, but product, the whole is again allowed to stand for several 
right or left side. A smaller number sleep upou the produces butyric acid if it obtains its oxygen from the hours, wheu some common salt is added to completely 
back. Some persons sleep with the head greatly ex- salts of mercury. These stable residues of colnbustion separate the sulphated oil, which is then neutralized 
tended; more often it is flexed considerably upon the do not pre-exist as groups iu the original molecule, but with ammonia or caustic soda in the ordina.ry manner. 
trunk. Many must have the head greatly elevated; result from a new arrangement of the molecules during - I" • 
others cau only sleep with the head very low. Some combustion. This is proved by the fact that they are Remarkable TonDel Work. 

observations made by Dr. G. N osovitch (Wmtsch) upon found identical in bodies of differeut types\ and are not For some time past there has been much friendly 
285 soldiers showed that 37'5 per cent slept upon the always the 8(1.me with one and the same body. These rivalry between the foremen and their men in the sev
right side,23 per cent on the left, and 6'5 per cent products contain a smaller number of molecules of hy- eral beadings of the new aqueduct for supplyinlr this 
on the back. , .  

drogen and carbon than the bodIes whence they are city with water. concerJ!ling the amount of work that 
It has yet to be determined whether any particular derived. The sole exceptions to this rule, the forma.- could be done iu a certain time. The best record, so 

harm can come from sleeping in a certain position tion of formic -acid at the p.xpense of oxalic acid. and far, is for·the week ending February 26, during which 
which the individual unconsciously assumes. A pop- that of butyric acid from lactic acid, disappear if w.e time the south heading of shaft 15 was driven 102 feet, 
olar belief exists to the effect that the liver, being a double the formullll of oxalic a.nd lactic acids. Potas- the section removed measuring 9 by 17 feet. The men 
beavy organ, teuds to press upon the other abdominal slum p�rma.nganate, which often acts in the .eold and worked but thirteen shifts, so that the time was not 
viscera when a. person lies ou the left side. At any rate, in darJmess, does not yield other products than those quite a full week. Three Rand Slugger drills, No. 13. 
mo�persons, probably, sleep on the right side than on resulting from the action of the sun and of hea t. The were employed, and rackarock powder was used. No 
the left, as experience and N osovitch's statistics show. bodies which it attacks best are those which are found time WIlB lost by the use of this explosive, � there was 
'l!� author in question believes, also, that the posture least stable under other- oxidizing oollditiona. But If 1l0'delayrequired'in order to permit the gases geqe,at
iM'aleep influences the extension of a bronchitis. He it does not occasion any noveltacts, wem,ay study with ed by the explosion to escape, as would have baeD 
fouud, for example, that in the 230 cues referred to, all it very conveniently the circu1D8t&uee8 ot theexperl. ueeest&l'J' had dynamite been UBed. 
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. .. . . . 
WARNER'S IMPROVED DRY PLATE ROLDER. 

One of the most serious annoyances a photographer 
hat! to contend with in the present day of lightning 
dry plates is a leaky plate holder, particularly when 
the latter is composed of one or more separable parts, 

1titufifit �mtritau. 
ranged to fly outward by a miniature spiral spring 
between them, as the slide is withdrawn, and effectu
ally close the slit, may be seen in Figs. 1 and 4. 

In removing the sensitive plate, the pivoted clamp is 
first turned up. At once the springs underneath force 

one end of the 

WARNER'S IItPROVED DRY PLATE HOLDER. 

plate up and out 
of the h oi d el' , 
when it is easily 
caught with the 
fingers and slip
ped out. T h i s  
f e a t u r e  of the 
holder is quite im
portant, since in 
ordinary holders 
t h e  operator i s 
obliged in many 
cases to dig out, 
as it were, th e 
plates with the 
fingers, being very 
apt to injure or 
scratch portions 
of the film. Fig. 
3 is an enlarged 
view of the rigid 
a n g u l a r  strip. 
Fig. 4- shows the 
pivoted c l a m ps 

since the slightest trace of light entering at some mi
nute crevice will frequently damage a day's work. By 
its simplicity, solidity, and ease of operating, the holder 
here shown possesses features very desirable for out of 
door photography, in that it is perfectly light tight, 
strong,.and compact. 

. 

Fig. 1 represents a longitudinal section, in which the 
upper slide is withdrawn. The body of the holder con
sists of a light hardwood frame, having a metal septum 
or division in the center, upon each side of which are 
riveted very light fiat st.eel springs, shown clearly in 

CONDUIT FOR UNDERGROUND CONDUCTORS. 

Fig. 2. In the lower half of the holder (Fig. 1) may be 
seen a plate in position. An angular metal strip is 
rigidly secured on the left hand end of the inside of 
each plate compartment, intended to hold one end of 
the sensit.ive plate, while at the opposite end is a mov
able or pivoted angular strip or. clamp. provided with 
projecting ends, which, when thrown up, permits the 
sensitive plate to freely drop down into the holder, 
resting, as it were, upon a bed of springs. 

To insert the plate, the holder i� held with its narrow 
end resting on a support at a slight angle, then the ex
posing slide is withdrawn, and the plate, film side out 
toward the operator, is slid over 
the spring under the left hand 
angular strIp. In this position 
the other free end of the plate 
projects slightly above the hold
er. The right hand clamp is now 
turned down over the end of the 
plate, pressing the same down 
into position. The springs com
pensate for any variability in the 
thickness of the glass. Hence 
the film side of the plate remains 
always in the same plane and in 
focus. The exposing slide is next 
inserted, and the holder is filled 
ready for use. 

Special cut off light valves, 
consisting of plates with one side 
bent down,. forming an angle, to 
prevent slipping, and also ar-

down, when hold
ing the plates. The dotted line indicates the position 
when thrown up. 

Fig_ 5 represents another form of a rigid angular 
strip, intended to be substituted for that 'shown in Fig. 
3, with the bevel side downward, and in conjunction 
with two spring clamps, bent in the shape of a half Low, 
secured to the inside end of the holder in place of the 
pivoted clamp. With this latter device the plate is in
serted by dropping it into the metal beveled strips and 
pulling back, with two fingers, the spring-forked strips. 
When these are released and fiy forward, they securely 
grasp the plate. To remove the latter, the forked strips 
are pressed back, allowing the plate to be lifted out. 
Pivoted flat pieces of brass on the inside of the holder I 
(not shown) are arranged to hold the spring forks back 
while the plate is put in or taken out. The bevel shape 
of the stationary clamp is intended to accommodate 
different thicknesses of glass. The holder being made 
in onepieCElls perfectly tight, while the arrangement of 
the clamps permits uneven and rough-edged plates to 
be quickly and easily inserted. 

Further particulars may be bad from the patentee, 
Mr. M. P. Warner, 69 Lincoln Street, Holyoke, Mass., 
who, we understand, desires to negotiate for the sale 
of territorial rights. 

... , .. 
CONDUIT FOR UNDERGROUND CONDUCTORS. 

The object of the invention herewith illustrated is 
to provide for the perfect insulation and protection of 
underground conductors. In constructing such a con
duit, tlach of a series of glass plates is provided with 
longitudinal recesses upon both upper and lower sur
faces; the recesses in the upper face of ()ne plate are 
arranged to register with those in the lower face of 
the other plate. Each plate is also formed with longi
tudinal ribs upon one face and with correspondingly 
shaped grooves in the other face, so that when one 
plate is applied to the other, the ribs will enter the 
grooves and the plates will be held against· lateral 

ELEVA'l'lON. 
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movement. . In building a conduit, the plates of one 
layer or series are arranged so as to break join(with 
those of the other layers, a proper binding material 
or cement being interposed between each series. This 
binding material holds the plates together, and in
sures the perfect insulatioll of the wires. By varyiug 
the size of the recesses, the plates may be arranged to 
recei ve single wires or couples of such size as may be 
required. The wires are insulated from the earth jl.nd 
from each other, and are protected against the action of 
water. 

This invention has been patented by Messrs. Hans 
Loesner and M. De Bravura; further particulars may 
be obtained by addressing the former at No. 84 West 
Broadway, New York City. 

. ... �. 
FEED WATER REGULATOR. 

The accompanying engraving represents a balance. 
valve feed water regulator which is entirely inclosed 
within the steam andwaterchamber in which it acts, 
and which requires no stuffing box forUs stem, to impair 
01' interfere with its freedom of action. In the engrav
ing, the device is shown situated in the dome of a boiler. 
At the delivery end or the pipe leading from the pump 

..lDE·:RHOLD'S FEED WATER REGULATOR. 

is a valve box made in two sections, screwing together, 
and fitted with two disk or puppet valves, one of which 
is arranged to close an opening in the upper section, 
while the other closes an opening in the lower section. 
These valves are connected by a common stem, so that. 
they virtually form but one balance valve, which 
opens downward. Each valve is formed with wings or 
guides, arranged to fit the openings, for the purpose of 
steadying and directing the double valve in its move
ment. The lower valve is connected by a central rl)(} 
with an open fioat, as shown. 

It is evident that as the water lowers, the valve will 
descend and permit the passage of steam through the 
outlet pipe to the pump or injector, or to a whistle. 
And when the water again reaches its normal level, the 
valve will be closed by the fioat, to which steam is 
admitted to equalize the pressure and prevent collapse. 
This action of the valve is automatic, and in case of 
any sudden leak in the boiler, unnoticed by the engi

neer, the valve will open to ad
mit of the pump supplying more 
water. And it may, if desired, 
be made to blow a whistle or give 
an alarm in case of the pump 
failing to supply water, by using 
an extra valve for that purpose. 
The valve moves easily, without 
friction, and is perfectly bal
anced. When one pump is sup-
plying more than one battery of 
boilers, the regulator is placed 
at the discharge end of the feed 
pipe, either above or below the 
fioat; if above, the opening in 
the float is protected, so that 
water cannot fill it as it enters 
the boiler. 

This invention has been pa
tented by MI'. Alexander .T. 

• 
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Aderhold, whose address i s  care o f  Birmingham Ice 
Factory, Birmingham, Ala . ,  at which place one of 
these regulators is now in use. One-half interest in 
this patent is for sale. 

.. . . � .  
A NOVEL PICTURE EXHIBITOR. 

The simple and inexpensi ve device here illustrated is 
for showing pictures, especially photographs. It is 
artistic in app:ial'al).ce, and may be easily handled to 
allow the pictures t� be viewed with greater comfort 
than by means of an ordinary album. The picture-

BOOS' NOVEL PICTURE EXHIBITOR. 

holding case is made with a '  mai n body portion to 
which is hinged a cover or lid, and both the front of 
the body and the cover are formed with suitable open· 
ings, through which the pictures may be viewe«;l. The 
case is provided with fixed o pposite end studs, jour
na.led in the forked upper ends of side posts fixed 
to an ornamental stand. The studs have neat hands, 
which Jnay b� M'rlWped conveniently to slowly rotate 
the case on the. stand. Within the case are picture 
slides, so arranged that as the case is revolved the 
pictures will appear in rotation before the openings. 
The pictures are so arranged that part may be seen 
through the openings in the body of the case and the 
others through the openings in the cover. The capacity 
of the case, or the number of pictures it will contain, 
depends upon its depth. There is no complicated 
mechanism to get out of order, as the parts are all very 
simple. 

This invention has been patented by Mr. Arthur M. 
Boos, of 570 Main Street, Buffalo, N. Y. 

• • • • • 
TAKE-UP AND LET-OFF MECHANISM FOR LOOMS. 
By means of this mechanism a given length of warp 

is let off intermittently from the warp spools or from 

WILLIAMS' TAKE-UP AND LET·OFF MECHANISM: FOR 
LOOMS. 

the warp beam, as the case may be, in weaving, and 
the cloth taken up as woven. Fig. 1 is a side elevation 
of a loom for weaving cloth, with this improved mech
anism attached ; Fig. 2 is a top view of a part of 

" i,utilit �mtrita •• 
a loom, showing the take-up and let-off mech
anism ; and Fig. S is a detail view. In the drawings, 
A is the frame of a loom of the usual form and con
struction, upon which are mounted the several operat
ing parts employed in weaving, consisting of the creel, 
B, with the spools, C, thereon, warp, E, let-off roller, 
K, heddles and harness, F, lay, G, having race board, 
H, cloth roller, I, and t'l.ke-up roller, L. One of the 
two similar cog wheels, J, is seclp'ed to the end of a 
let-off roller, K, and the other is secured'lo the take-up 
roller, I .  These wheels are geared into pinions, M, 
mounted upon shafts, to the opposite ends of which are 
sccured like pinions, N, which mesh with worms, R, on 
the ends of a shaft journaled in bearings on the out
side of the frame. N ear the center of the shaft are two 
bevel wheels, S S', having an equal number of teeth, and 
one being upon the shaft, P, while the other is upon 
the shaft, Y, at the other end of which is mounted a 
ratchet wheel, T. 

To operate the ratchet wheel at the proper time to 
let off, through the mechanism connected therewith, 
the required length of warp at each beat of the lay,  a 
pawl , U, is nivoted to the upper end ' of the vibrating 
lever, V, the lower end of which is slotted to receive a 
pin extending from the lay, so that at each beat of the 
lay the pawl will turn the ratchet wheel a given diS- I tance, by which the let-off rolier, K, is revolved to sup· 
ply the length of warp required, and the take-up rolier, 
L, re volved to take up the woven cloth on the rolier, I. 
The latter rolier is driven by friction by the other, 
upon which it rests, so that it will ta ke up the same 
length of cloth as the roll increases in diameter. Above 
the let-off roller, K, is placed an independent friction 
roller, the warp. E, . from the spools passing between 
these rollers. To vary the length of the warp to be let 
off, the pinions, M, are changed to larger or smaller 
ones, as tbe case may reqldre. To permit the worms 
to be disengaged fro�n the pinions for shifting the lat
ter, and also to enable the weaver to draw up the cloth 

243 
end of the shaft is provided with lever arms, one of 
which is arranged to engage with a notched spring, so 
that the coupling may be held in a raised position, as 
shown at the right in the engraving. The coupling link, 
sho wn in the lower part of the cut, is formed with a slot 
and a circular aperture through which the retaining pin 
passes, while the slotted end extends outward beyond 
the drawhead. The outer end of the link is pointed, 
and the for�ar.d epges are rounded off. . In order to 
hold the link in a '  horizontal position, the retaining 
pin is provided with a fiange which rests upon the link, 
the weight of the pin thus serving to hold the link in 
proper position. 

By making the pins tapering, they may be firmly 
seated within or disconnected from the flanges. When 
the cars are to be coupled, the coupling pins are held 
in their raised position. As the cars approach, the ex-

DIETZE'S SAFETY CAR COUPLING. 

to have 8.()cess to t.he fnterior of the loom fOl' repairs, tending ends of the links will enter the recesses of the 
the bearings, 0, of tije shaft slide outward on the drawheads, one link riding above the other ; and when 
brackets, . 0'. A stop. pa wl prevents the backward they have reached the position indicated in the en· 
movement of the ratchet wheel. graving, the levers are released from the springs to per· 

This invention has been patented by M I'. Matthew mit the . coupling pins to fall through the links and 
Chapman Williams, of Wil kinsonville, Mass. couple the cars. In operat.ing this coupling, it is un· 

• , II • .. necessary to enter between the cars either to couple or 
P ••• encer Lin Cor 'be .,8Itl'eJ Tower. uncouple. Suitable rods are provided, in order that the 

The enormous height of this proposed French Exhi. parts may be manipulated from the top of the cars. 
bition tower renders a hydraulic l ift, in which passen- This invention has been patented by Mr. August O. 
gers could perform the whole journey in one operation, . Dietze, of Syracuse, Nebraska. 
quite impossible; and a succession of shorter lifts. re- • , • , • 
quiring frequent changes, would naturally be consid
ered too ' cumbersome by the public who will use the 
tower. On the other hand, the employment of a wind
ing engine and a lift similar to t hose used in mines 
wo ur�tlQtpe sufficiently. safe, and for these reasons M. 
Eiffel 'has·;devised a new type of lift, in which the whole 
ascent ca.n'ile made in one Journey, '\Vhile at the same 
time it presents absolute safety. The main idea of the 
lift is that of a huge scre w and nut. Below the lift 
cage is placed a trolley, with three or more wheels run
ning upon an equal number of rails, which ascend 
spirally, and thus form a screw having so mp.ay threads. 
The trolley will be revol ved either by an e1ect " ic motor 
or by a water engine ; but the cag'.' will be prevented 
from re volving by guide bars. Th as the passengers 
will not feel anything of the rotary m.)tion of the trol
Jey underneath ; and by selecting the pitch of the screw 
sufficiently ' small, any degree of safety against a too 
rapid descent can be obtained. 

. , . .  .-
GlUing up Stock. 

When the pattern maker is at work on a very 
thin pattern, he IS obliged to use his stock made 
in two parts glued together, so as to bring the grain of 
the wood across each other, to keep the pattern from 
splitting ; but there is another tendency to be provided 
for. A very little of the shrinkage in wood comes with 
the grain ; it is nearly all found in it;; width, and the 
Boston Journal of Commerce says it makes one of the 
best hydrometers when glued together crosswise, curl
ing and warping the stock in both ways, a feature that 
is not desired in pattern making. Besides, the ends are 
very likely to show by extending beyond the finished 
work as soon as the least change takes place in the ab
sorbing of moisture ; and in many respects it would be 
much better for the pattern if the right angle grain 
laying was not resorted to in the make-up'0f the stock. 
When two thin parts are to be glued together for the 
purpose of avoiding the tendency to split, they can be 
placed at a slight angle with each other, instead of at 
square across with the grain. This will give them all 
the cross laying that is required, and a void much of 
the tendency to warp or shrink away· from the edges . 

• f . . ..  
IMPROVED CAR COUPLING. 

The drawhead is provided with the usual link re
cess, and is formed with two sets of coupling pin aper
tures, one being arranged to receive it retaifling pin 
formed .with a tapering ' point, while the other re
ceives a removable coupling pin. The latter pin is 
connected to an arm carried by a :horizontal cross 
shaft mounted in · brackets on 'the end of the car. Each 

IIIPROVED SADDLETREE AND CHECK·HOOK. 
The saddle is fitted upon the upper side of the saddle 

tree, and is formed with an aperture coinciding with a 
screw-threaded aperture in the center of the tree. 
The lower portion of the check-hook fits upon the sad
dle, and is formed with an aperture to coincide with 
the two others, so that the hook and saddle may both 
be secured to the tree by a single screw inserted from 
the top. In this arrangement there is no danger of the 
screw working out, and it is impossible for it to come 
in contact with the horse's back and do injury. The 
head of the screw is  formed with orifices for turning it  
beneath the upper part of the hook, and the lower end 
of the screw is formed with a square socket, as shown 
in the small cut, extending up into the scre w, so t hat 
in case of breakage a square instrulllent llIay be 
inserted in the socket from the upper side of 
the tree for turning out the remaining portion 
of the screw, so that a ne w one can be turned in . 
This pe l'lliits of having the repairing done without 
injury to the saddle. The check-hook is prevented 
fro m  turning upon the screw by a �mall stud project· 

PALMER'S IMPROVED SADDLETREE AND CHECK-HOOK. 

ing from its under side, and entering a recess formell in 
the saddle. The two lower views in the engraving 
illustrate different forms of check rein holders. 

This invention has been patented by Mr. D. W. 
Palmer, of Detroit, Maine. 
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snrKmG THE FOtnmATIOlf FOR THE lOW HABLE. extending through the roof, a ladder furnishing · the I partition, if the blasting takes place in the center 

RIVER BRIDGE. means for ascent alld descent. This lock is 12 feet long chamber, will prevent the passage of flying rocks. 
The foundation for the center pier of the bridge now by 4 in diameter, and is provided at each end with a Care is also exercised to keep out of line with the 

being erected over the Harlem River at 181st Street, chamber closed by two doors opening inwardly. As openings in the partitions; and in order to raise the 
this city, is rapidly nearing completion. The bottom this forms two independent locks, no time is lost in feet, so they may not be struck by rocks passing un
of the caisson now rests upon solid rock at a depth of wait.ing, as one lock may be always entered from the der the partitions, which are but fi� feet in height, the 
forty-five feet below the surface of the river, and tile interior, and the other from the exterior. Although men generally climb upon some of the cross braces. 
air-chamber is"being tilled with concrete; the masonry eight or ten men can crowd into one of these locks, The (,trects produced by the dischal'ge are very dif
of th e pier is now being rapidly carried up. The bridge their small size is a decided advantage, since one man ferent fi·om · thos� caused by the sanie quantity of a 
consists of two metaillc arcnes, each 510 feet clear span, can pass without the loss of lUuch air. like explosive fired in the OPElD air. The sound is 
one of which spans the entire width of the river, and On account of the rock, the method of sinking the decidedly dilller, and although its source is apparently 
the other the whole distance from the easterly bank of caisson was somewhat different from that usually fol- very close, there is no sharp and sudden concussion. 
the river to Sedgwick Avenue. Each span consists of lowed. In the I!olid rock under the shoe, ang in the E ven the simultaneous explosion· of five 1� inch car
six separate steel-plate arches, spaced 14 ,feet between large fragments, the holes were drilled by hand; but tridges of rackarock produces no unpleasant sensation 
centers and connected by bracing. The floor system is in t)Je center of the chambers the drilling was done ·whatever upon the ear. But the effect upon the cais
carried on vertical columns su pported by the arches. by a Little Giant drill * No. 3, of the Rand Drill son was certainly startling. The waves of aii' seemed 
The fioor is 80 feet wide, and consists of a roadway of Company, which was supplied with air at 80 pounds to bound from one wall to the other, causing heavy 
50 feet and two footwalks of 15 feet each. The grade pressure, and as the greatest pressure in the caisson vibrations of all parts of the structure. This dis
of the roadway is 150 feet above mean high tide. The was about 18 pounds-the depth sunk below high turbance continued several seconds, and the motion 
arched masonry approaches are as nearly symmetrical water being about 45 feet�there wa'l ample power could be distinctly perceived some time after all sound 
at both ends as practicable. to run the drill effectively. . The p ure air thus sup- had ceased. The sound did not die away in the dis-

The work of sinking the foundation for the center plied was also an advantage. This drill was well tance, but even when last heard appeared to be in the 
pier of the bridge is of particular i nterest, owing to the adapted for the' work, as it could be easily moved chamber. 
nature of the material to be passed through and its from place to place, could be quickly set up so as to During the first part of the sinking, dynamite was 
peculiar disposition. Borings showed that about fifteen drill at any required angle, and required no particular exclusively used, and after each firing the men com
feet from the surface of the water the eastern edge of attention. The adj ustable tripod upon which this plained of severe headache, and suffered from nausea. 
the foundation would encounter rock, sloping down- drill is mounted renders the tool of special service in These troubles were causE'ld entirely by the gases gene
ward at a sharp angle toward the eenter of the river ;  work where there is not much room, and where it is rated by the dynamite, and their severity depended 
on this rock lie the soft mud and sand· of the river bed. necessary to drill the holes at almost all conceivable directly upon the quantity used at one tim�-a small 
During the great.er part of its downward journey the 

' 
, I charge not vitiating 'the air to such an -extent as a large 

caisson rested both upon rock and mud and sand, and one, and constlquently not creating such disagreeable 
the work of sinking it vertically was, therefore, ren- results. The pains continued until the constant inflow 
dered extremely difficult, since there was a constant of fresh air either displaced the hurtful gases or 80 re-
tendency to shift or move sidewise toward the river. duced them as to render them harmless. The danger 
This formation of the rock made necessary the exten- always attending the handling of dynamite cartridges 
sive use of explosives, and it is most probable that in , .� was another great disadvantage, especially in work of 
this instance more rock was removed by blasting this character, where, during the charging, the holes 
thall in any other similar work ever undertaken. were surrounded by workmen. 
The size of the drill holes and the quantity of ex- Rackarock was then tried, and its better adaptabil-
plosive used were not influenced by the fact that ity for all operations in closed chambers was conclu-
the discharge took place in compressed air confined sively demonstrated. The fumes generated by it were 
in a comparatively small  chamber in which the men comparatively harmless ; nausea disappeared com-
were. There was a possibility of the caisson being in- pletely, and there were but few and slight cases of 
jured by flying fragments of rock if too large charges headache, while the imm1lDity from risk in handling it 
were used, and tQis consideration alone controlled the lessened the anxiety of all connected with the work. 
quantity of explosive of each blast. This explosive, as is well known, consists of two in-

In a closed chamber like a caisson, the replacing of gredients, a fluid and a solid, whieh are shipped and 
foul by pure air is a very slow operation ; and as the delivered to the consumer in separate packages, and 
cond ition of the men depends directly upon . the eaeh ' of wbich- is absolutely non-explosive. When 
purity of the air they breathe, it is of vital import- needed, the two ingredients are combined· by pouring a. 
ance to preserve it in its normal state by preventing certain proportion of the fluid over the solid, which' is 
pollution. Such being the case, it naturally follows contained in a bag of the usual cartridge form, as illus-
that of different explosi ves of equal power, the one pro- trated by the engraving upon this puge. In a few sec-
ducing the least hurtful gases is best adapted for all onds the oil has thoroughly saturated the cartridges, 
work which cannot be quickly and thoroughly ven- one of the tied ends of which is then cut, the cloth case 
tilated. In this caisson both dynamite and racka- opened, and the fuse inserted, when the end is retied 
rock were tried, and the experience gained concern- and the cartridge is ready for use in the ordinary way. 
ing the effects produced upon the men by breathing Enough of the ingredients may be mixed to produce 
the gases resulting from the explosion of each is of charges for a single blast, a shift, or a week's work. 
great value. .IXING THE INGREDIENTS OF RACKAROCK. This explosive is as powerful as dynamite, is safer to 

The caisson was designed, and the foundation built, I handle after the ingredients have been mixed, and for 
by Messrs. Anderson & Barr, of this city. The bottom all tunnel and mining work, where it is difficult to 
of the caisson measures 54 by 104 feet, the dimensions angles. The tl'ipod legs are telescopic, and may be quickly change the air, it is decidedly superior. 
of the top being one foot les!!. The roof is six feet lengthened or shortened to accommodate uneven I After the caisson had been carried down so that 
thick, and i!'l built up of pine timbers one foot square ground. After a blast, the loose rock was removed almost the entire shoe rested upon solid rock, the rock 
laid in courses running in different directions. The from under the shoe, and earth was put in its place. , was cleaned of all debris and the three chambers com
side walls are three feet thick, and are also made of When all the rock under the edges had been removed pletely filled with concrete, the filling being commenced 
timbers one foot sq Ilare ; the outside an,1l inside courses to a depth as deep as it was practicable to go at one at the corners and carried toward the shafts. Sand and 
are horizontal, while the int ervening course is vertical. time, and earth had been packed under the shoes, the Portland cement, in the proportioil of 1 celllent to 2 sand, 
The inner lower portion of each wall is beveled off to caisson was in condition to be sunk, as it was sup- were mixed and moi!!tened outside and introduced 
form a shoe or cutting edge, which is 9 inches wide and port.ed wholly by earth. The earth was removed, a through a long lock, consisting of a tube 18 inches-in di
is protected by an oak strip. The outside of the walls is little at a time, at intervals around the entire shoe, and � ameter, extending from the caisson to the surface, and 
covered with a three inch sheathing, and the entire in as the supporting power of the earth was thus I provided at each end with a door. Upon the lower 
terior is sheathed. From the bottom of the shoe to the diminished, the caisson gradually settled down. Its · door being closed, this shaft was filled with sand and 
top of the caisson is 13 feet, and the interior is 7 feet in dow�ward progress was �losely �atched, . fo�r stakes, i c�ment, �hen the upper door was closed, the co�pressed 
height from shoe to ceiling. The chamber is divided one In each corner, formmg gUIdes that mdlCated the , aIr admItted, and the load allowed to fall mto the 
into three compartments by two longitudinal partitions, settlement ; and if one side advanced more rapidly caisson. 
which are two feet thick by five feet high and in which than the other, the earth was repacked under it!! shoe, I The two main shafts were extended from time to 
are formed suitable openings that serve as passage so as to offer IIlore resistance and retard that side. In . time, as thtl caisson descended, by additions secured to 
ways. The bottoms of the partitions and of the side t.his way the caisson was sunk vertically, and so truly I their outer ends. As the lock for the men was at the 
walls are connected by heavy timber struts and iron and evenly that, when it finally rested upon its bed, I upper end of tbe shaft, it was necessary to close the 
tie rods. the four corners and the center did not vary an inch lower end while the air . 1ock was removed and an ad-

In the center of the roof is placed the supply lock, from being in the same horizontal plane. ; ditional lengt.h of shaft put on. The inner end of the 
through which all excavated material is passed and As the caisson descended, the masonry of the pier : shaft was closed by a heavy timber ,piece, fitted air
all supplies received. The shaft of the lock is 5 feet was added on the top. 'rhis furnished the weight tight on it. Upon the escape of the compressed air 
in diameter, and extends up above the surface of the necessary for overcoming the friction upon the out- I from the shaft, the pressure in the caisson served to 
water. To the bottom of the shaft, which just enters side. hold this cap firmly in place. 
the chamber of the caisson, is attached a rectangUlar In an engine house located just across the railroad 
air lock provided with doors at two opposite sides, so tracks are tl)e compressors for supplying air to the • I • • • 

that the loading and unloading of the lock can be car- caisson, and a Reparate compressor for the drill. The New Proe·e •• Cor MaklD&' Steel Plpu. 

ied on simultaneously from two points, the work electric light plant consists of a dynamo capable of i The new method of making steel pipe at Barbach, 
'ng thereby expedited. At the bottom of the shaft running seventy-five 16 candle power incandescent I Germany, is said to be very successful, and the pro

is 'if� hird door, opening downward or toward the in- lamps. The experience of Messrs. Anderson & Barr cess of manufacture is briefly as follows : 
terr ' do the other two. It is evident that when has shown that in interior work such as this many As soon as the steel is cast into the round mould, a 
the s _  door is closed, the others may be opened lights of small power distr�bute� t�rOUgh

. 

the Cham- I' core is thrust into the steel, so that the tube is formed 
without ' �  itting the escape of air ; and when the bers afford a much better ll1ummatlOn than a few arc between it and the sides of the mould. In order to 
two inner d ,  are closed and the air admitted to the lights arranged at long di&tances apart, and their use , prevent cracking of this annular cast ing during 'c001-
lock to make t ressure equal to that in ihe caisson, , does away with the annoyance caused by the carbon � ing, the core is made up in such a manner that it 
the shaft door be opened. The excavated mate- dust of th� arc lights. . . . I follows up the shrinkage of the s�eel. 'rh� steel c?,P 
rial is placed in bu ts in the lock and then raised At the tlm� of blastmg, the men pass mto the fur- , thus obtained may then be rolled m an ordmary tram. 
by hoisting lIlachinert-{Uld dumped into carS at the thest chamber, so that the intervening partitions, or It is stated that a large firm in Paris proposes to ap-----�-------------------------------- I top. 

* This Is the lIrst Instance of a power drill being used In any work sub- ply the method to the manufacture of copper tub-
The lock f� the Blen i,Ja,eed at the top of a shaft jeCted $Q eomprei!eed air. . . . ing; . 
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THE NEW 1l0-TON - GUN. difference is much more pronounced, the figures being 

The 110-ton gun now undergoing its firing proof at respectively 21'12 in. and 16 '25 in. 
Woolwich must be regarded as a fine specimen of the It should be stated, however, that increase in the 
most recent practical achievement in very heavy guns. diameter of the chamber imposes a greater circumfer
It is true that Krupp has supplied-four ordnance of 118 ential stress on the metal of the gun, for the same 
tons to the Italians, bllt the power of guns does not reason that water under pressure in a tube may burst 
depend entirely upon their weight, anll we believe that it if the diameter is large, but, it will not do so if the 
our piece has already shown itself superior to its Ger- diameter is smaller, although the thickness of the me
llIan rival, by delivering a heavier blow than any which tal is the sallie in each (lase. Th!l strength of the new 
has yet been given, 1j.8. far as our information goes, al " steel gun is, however, sufficient for the incr€'a.sed strtlss 
though the hea',iest charges have not 'yet been fired imposed by the enlargement of the po�der chamber. 
from the English gun.  The total capacities of  the old and_new glln are respect-

To lay before our readers the plan on which the ively 90,700 cub. in. and 112,600 ·cub. in. , and we have 
power of a heavy armor-piercing gun is estimated, and dwelt at some length on this point, because of the im
ho w it may happen that a comparatively light stron� portance- of the principles involved. Four rounds have 
gun of good design may be superior to one of heavier _ already been fired from the 110-ton gun, with charges 
metal, we may compare the gun now under trial with of 600 lb. , 700 lb. , and 800 lb. , on February 10, and 
the four 100·ton R. M.L. guns purchased by our govern- 850 lb. , on February 16. 
ment in 1878 from Sir W. Armstrong & Co. , when the Westphalian prism brown powder ha.s been employed 
famous £6,000,000 was hurriedly voted for war stores. up to the present time, and the velocities attained have 
These four guns are now mounted on the fortifications been satisfactory (from 1,685 ft. to 2,078 ft.). With the 
of Malta and Gilbraltar ; but although only a few years highest charge yet employed, the maximum pressure 
have elapsed, designs have so changed that the new has been as much as 18% tons on the square inch. This, 
gun is intended to fi-re double the charge of the older however, need cause no surprise. It merely indicates 
piece, and the energy of its blow is expected to increase that a slower burning powder should be employed 
in almo!\t the same proportion. We will explain how when very large charges are fired. As the volume of 
this has been accomplished. The tOo-ton guns were the powder chamber is a constant, it follows that when 
made of coils of wrought iron, the inner tube only the charge is a slDa11 one a certain amount of " air 

_ being of steel. The latt€'r was made in two parts space " is left. This serves to receive the initial expan
Joined together, the j unction being sealed by a so-called sion of the gases produced on explosion; and lowers the 
gas ring, as, at that date, there was a difficulty in pro� maximum destructive pressure, while, at the same 
curing the long tube in one length of steel, and this tillie, some useful effect on the projectile is lost. On 
was an undoubted weakness in the design. The new the other hand, when a large cartridge is elliployed, the 
110 ,ton gun is entirely of steel, and the inner tube is air space iii diminished, and the maximum pressure 
made in one piece by the firm of Sir J. Whitworth & rises considerably. It . is desirable that the pressure 
Co. , on the same principle as the propeller shafts for should riever rise to a very high maximum, but that it 
steamships. should be well sustained. Hence it is possible that one 

A striking difference between the two designs is the description of powder might give good results when a 
proportion of the weight of projectile to that of the small charge is used, but a slower burning powder 
gun. In the 100-ton gun, with a projectile of 1,968 lb. , might be employed with advantage when the charges 
the ratio is 1 to 113'8 ; while in the 1 1 0-ton gun, with a are large. 
projectile of only 1 ,800 lb. , the ratio is 1 to 137 '5. We We give herewith a longitudinal section of the gun, 
thus see that in the new system the projectile is lighter and diagrams ill plan and elevation of H. M. S. Ben
by some 17 per cent, in proportion to the weight of the bow, for which the HOoton guns are intended. These 
gun, than in the older design. This change ha.s been show the method of barbet.te mounting. The central 
made in order to attain the present high muzzle velo- part only of the vessel is armored, and the ends of the 
city of Qver �,OOO ft. Since the effect of the blow, or the vessel are protected by an armored deck below the 
.. energy '; of a projectile--expressed mathematically water line. · The four guns of 118 tons !>upplied by 
by W2gVi -depends directly on its weight:, lhit varies with Krup� to ,the Italians are of crucible s�l ,  the caliber 

(15 '75 in. ) being even, smaller than that of our 110-ton 
the square of the velocity, an increase of- velocit-y is guns. 
more important than an increase in weight. Thus, for The greatest energy yet attained, of which we have 
example, · suppose a projectile of 100 lb. moves at a information, is some 50,700 foot-toWl, with 864'67 lb. of 
velocity of 1 .000 ft. per second, it will deliver a certain powder and a projectile of 2,028 lb. , with a muzzle ve
definite blow. If its weight is doubled the energy will locity of 1,900 ft. per second. It thus appears that al
be doubled, but if its velocity is doubled the energy though the Krupp gun is heavier than ours, and has 
will increase fourfold: Consequent on the reduction of employed a slightly larger charge than any yet flred in 
the weight of the projectile, there is a reduction in England, the muzzle energy attained by its projectile 
caliber from 17'72 in. in the 100-ton gun to 16 '25 in. in is somewhat less than that impressed npon the proof 
the HO-ton gun. The energy of the 100-ton gun pro- shot of the British gun.-Indust1·ies. 
jectile is 32, 700 foot-tons. The greatest yet attained 
by that of the 110-ton gun was 53,895 foot-tons, 
but  as much as 62,000 foot-tons is expected to be 
reached. 

Some idea of the work or energy impressed on the 
!lhell may be given from the fact that the ship for 
which the new gun is intended, the Benbow, of 10,000 
tons, could be raised upward 5'39 ft. if, the same amount 
of work (53,895 foot"tons) were tl'Pployed' for that i>ur� 
pose; or we may, perhaps, give a better com parison by 
stating that the Benbow must steam at a speed of 10'5 
miles an hour to inflict a blow with her ram having 
an energy equal to that attained by the projectile of 
the -new gun. The disastrous and fearful effects of 
large vessels ramlliing at !lpeed, when provided with 
strong bows, are well known. A considerable change 
has been made in the amount of capacity, on which 
depends the utilization of the effects of the combustion 
of the powder charge. In any gun, if the charge is 
increased, the energy of the projectile will not increase 
to the same extent, unless the interior capacity of the 
gun is also increased. 

The projectile should not only receive pressure, but 
the pressure must act over a considerable distance. In 
other words, the greater number of · times the .com
pressed gas produced on explosion is allowed to expand 
in the bore, while at the same time it presses on the 
base of the projectile, the greater will be the energy 
imparted to the projectile. The same principles are 
involved as in the expansive working of st.eam. The 
.greater the number of . expansions allowed, whether in 
one. two, or three cylinders, the greater work will be 
performed by a given amount of steam under a given 
pressure. The object of the gun designer is, therefore, 
to increase the interior capacity of the piece as much 
as possible ; but, as we have already seen that it is 
desirable to reduce the caliber, additional capacity 
must be obtained by increased length. The bore of 
the \()O�ton gun is 363 in. , while that of- the HO-ton gun 

'is 487·5 1n. in length. An increase of capacity is also 
given by enlarging the diameter of the chamber or part 
allotted to the charge. In the 100-ton it is 19'7 in. , 
while the bore is 17'72 in. , but in the 110·ton gun thili 

CarboDlc Acid. 

The manufacture of liquid carbonic acid is now an 
important industry in Herlin, wh€'re, according to In
dustries, a company established for this purpose are 
making daily over half a ton of this commodity. The 
acid is sent out in steel boUles, each containing from 
17 pounds to 18 pounds, and the price charged is a lit
tIe under'ls. per pound. The acid contained in a bot· 
tIe when expanded into gas occupies over 10,000 cubic 
feet. It is principally used in the manufacture of mine
ral waters, and for beer engines. An important use of 
carbonic acid was suggested as early as 1879, by Dr. 
Raydt, of Hanover, for the raising of wrecks, who dem
onstrated the possibility of this application by an ex
periment at Kiel. The apparatus consisted of a steel 
bottle containing the liquid acid, and a collapsed can
vas bag placed over the neck of the bottle. When the 
whole is submerged, and attached to the object to be 
raised, a cock is opened, aod the liquid in the bottle is 
allowed to expand into the bag, inflating the latter, 
and thus causing it to rise. Another application was 
introduced by Herr Krupp, of Essen, for compressing 
liquid steel, and a large plant for the production of 
liquid carbonic a6id has already been at work for some 
time at the Essen factory. 

CODINATION TOOL FOR SQUARING, LEVELING, ETC. 

The engraving represents a tool which has been re
cently patented by Mr. David ·W. Warnock, of Lex
ington, Ky. The tool may be used for squaring, level
ing, plumbing, centering cylinders, laying off angles, 
starting a saw kerf for cutting a keyhole, and for cut
tiug lace leathers for belting. 1'1 one edge of the body 
is a groove, held in one end of whi'lh is a square blade 
which is cut away at an angle of 45° upon its inner edge, 
to form a beveled shoulder for recei ving and supporting 
the end of a slotted bar, when in the position shown :in 
Fig. 1. This bar is fitted in the slot, and · is provided 
with a pivotal pin projecting t.hrough a second slot 
formed in the side of the body. This pin retains the 
bar ill tIw bQd)-, w.bila �tt� of a.UjQM� it in 

position for use or folding it into the body when not 
in -use. The end of the l'Iecond slot, near the blade; is 
curved toward the blade, and the opposite end is 
branched. In the main groove is placed It thin pair of 
compasses with a pivotal pin projecting through the 
side slot. When it is desired to use the slotted bar, the 
compasses are drawn forwaru into the branch of the 
side slot, and the pin of the bar is moved forward to 
the extremity of the slot beyond the branch, when the 
compasses may be pushed back entirely within the 
body. When the bar is folded over upon the shoulder, 
a left miter can be obtained ; and when it is pushed 

') 
" 

WARNOCK'S CODINATION TOOL FOR SQUARING, 
LEVELING, ETC. 

back in the slot to the angl€' of the body- and blade, 
and then inclined outward at an angle of 45°, a right 
miter can be obtained. 

Both right and left miters can be obtained without 
reversing or turning the square over. In the body is a 
cavity, into which the protractor Jllay be turned when 
not in use. Fitting in a slot in the outer edge of the 
body is a keyhole saw, the inner end of which is slotted 
to receive a pin, as shown in Fig. 2. To facilitate the 
opening of the saw, its back is provided with a nick for 
receiving the thumb nail for lifting it out of its slot. In 
one side of the body, near the middle, and at one end, 
are secured l!Ipirit level bnlb!!, which are used for level
ing and plumbing in the usual way. 

In a transverse groove in one side of the body is a 
steel bar, A, Fig. 3, which is bent at right angles at its 
extremity toward the blade, and is formed into a knife 
having a shank projecting through a slot in the blade, 
to receive a nut for clamping the knife in any desired 
position in the slot. This knife is designed for cutting 
lace strings for belting, and is made adjustable, to ad
mit of cutting laces of different widths. When not in 
use, the knife is moved into a notch in the edge of the 
body. 

A NOVEL GAIlE BOARD. 
This novel form of board is designed to be used in the 

playing of a game which not only affords much amuse
ment, but requires considerable skill and steady nerves. 
The disk may, be of any appropriate size, and is provid
ed with a harldle and formed with holes arranged and 
nliinbered as shown in the cut. To the enlarged por
tion of the handle is secured a bail, which acts as a sup
port for the marble used in playing the game. Should 
the marble leave the disk, it would be prevented from 

THE IIARBLE PUZZLE OR NERVE TESTER. 

falling to the floor by the encircling hoop. '1'he main 
featUre of the game is to cause the warble to pass {rom 
the bail around the di!!k, past the several holes, to 
and around the central hole, and back agafri to the 
bail. The .mlJ.rble should pass the holes marked with the 
lower numbers first, but if it should fall from the outer 
edge of the disk, or into either one of. the two large _in
ner openings; no cpunt could be plade . . It is evJ<l�!lt 
tbat the shape of the disk aQcf the arrangement -of 
the holes may be changed as desired. 

This invention has been patented by Mr. C. Eo 
Tranchell, of Willmar, :MiIm. 
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Proprletor.- and Foremen. I along the under surface . of the stage and neatly bent 
A correspondent of Wood and iron asks what he over the outer edge of the stage, so as to be self-sup

shall do under the following circumstance : He says porting-the perforations of the metal being respec
that he is · foreman of a certain shop, but that he is tively one-sixteenth, one-eighth, three-sixteenths, one
foreman only in name_ The proprietor, who, he says, fourth, and five-sixteenths inch diameter, all arranged 
has no mechanical kno wledge, continually interferes on a longitudinal line of the metal plate intersecting 
with the men, giving them orders contrary 
to his directions. He asks our advice as to 
whether he had " better quit or kick him out 
of the shop." We have been, says t.he editor, 
in precisely that situation ourselves, and we 
think on the whole he had beUer seek 
., pastures new. " Where a proprictor of that 
kind interferes in the management of the shop 
at all, he will continue to do it, and the less 
he knows about mechanics, the more he will 
interfere. 

A little incident in the life of the late President 
Rutter, of the Lake Shore Railroad, may not 
be out of place as illustrating the relative posi
tions of proprietor and foreman. When Mr. 
Rutter first became general baggage agent for 
the Vanderbilt system, he came upon a very 
knotty problem, and not knowing what decision 
to give, he went to Vanderbilt for ad vice on 
the' snbject. When he had stated the case, 
Mr. Vanderbilt turned to him and a�ked : 
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the mirror and source of light, or between the mirror 
and the stage, modifies the light so as to greatly relieve 
the eyes. 

The lamp should be provided with a shade of some 
sort to prevent the light from passing directly from the 
lamp to the eyes. A small J apanese fan suspended from 

the chimney by a wire, as shown, forms a very 
desirable shade. 

Most objects viewed by transmitted light in 
an instrument of this class require an abso
lutely central light, that is, the light must be 
reflected straight upward through the object 
and through the tube. 

When opaqne objects are examined, the mir
ror is raised above the stage and made to con
centrate the light on the object. Different 
angles of illumination should be tried, as some 
objects are greatly relieved by their shadows, 
while others require illumination as nearly 
vertical as possible. 

Experience will soon indicate the right mag
niflcation for different objects. This may be 
varied by taking off or putting on the lower 
half of the objective, also by drawing out or 
pushing in the draw tube. 

" What salary do we pay you ? "  " Eight thou-
6and dollars a year." " What do we pay it to 
you for ? " " For acting as general bljoggage 
agent. " " Well, do you want me to earn your 
salary for you ?" ,Mr. Rutter immediately came 
to a decision, and never again troubled Mr. 
derbilt with his conundrums. 

Fig. 3.-SUBSTITUTE FOR REVOLVING TABLE.; : 

Various forms of apparatus have been de· 
vised for gathering objects from ponds and 
streams ; but much can be done with no other 
aids than the spoon and bottle above men
tioned. The mud at the bottom, scraped up 
with the spoon and placed in the bottle, will 
probably be found to contain microscopic life in 

Van-

. 4 . � • 
SCIENCE IN TOYS. 

IX. 
THE TOY MICROSCOPE. 

The world of the minute existing beyond the range 
of the unaided vision is little realized · by those who 
never have had an opportunity of using the microscope. 

A 

Fig. 2.-DIAPHRAGM AND 
FINE ADJUSTMENT. 

The beauty and per
fection of the smaller 
works 0 f nature c a n  
never b e fully known 
through the medium of 
literature 0 r art ; the 
objects themselves 'must 
be observed by the stu
dent personally. 

I n every pond and 
stream may be found 
microscopic f o r  ms 0 f 
life. In every .plant and 
flower, upon leaves and 
stalks, among the sands 
and rocks, al most every
where i n all seasons, 
may be found objects 
of absorbing interest to 
the student of micro

scopy. Animals and insects, food and manufactured 
articles, y ield objects which may be examined micro
scopically with pleasure and profit. Chemistry and 
JIlineralogy afford attractive fields. In fact, one so 
inclined cannot fail of finding objects of intere�t with 
little difficulty. 

Some have' erroneously supposed an , ex-
pensive instrument and elaborate accesso1les 
'necessary to the pursuit of microscopical m
vestigations. These things are, of course, 
desirable ; but when one has learned all 
that can be learned by the aid of the simple 
and inexpensive microscope shown in the 
engravings, he is very far advanced, and 
may with propriety present his instrument 
to some one unable to purchase for him
self, and proceed to the selection of some
thing better suited to his advanced position 
in microscopy. 

The microscope referred to was devised, 
at the suggestion of the writer, by one of 
our leading manufacturers. It costs six dol
lar8 and fifty cents, and although not as com
plete and convenient as more expensive in
struments, it. is more perfect and satisfactory 
than its predecessors of the same price. 

It is 8 inches high, and has a draw-tube, 
which permits of extending it to a height of 
11 inches. The foot and arm are of japanned 
iron. The tubes are well finished and lac
quered. It <bas an objective divisible into 
two powers. The mirror may be swung over 
the stage for the illumination of opaque 
objects. The instrument has a neat cherry 
case, in whitlh it may be placed when not in 
use 

To the instrument as received from the 
manufacturer is applied a home-rnade dia
phragm: as shewn at A, in Fig. 2, and a fine 
adjustment, as shown at B, C, in the same 
figure. The diaphragm consists of a piece 
of perforated thin . sheet metal, extending. 

the axial line of the microscope tube, so that the cen
ters of the holes of the diaphragm may be made to 
coincide with the center of the hole in the stage . 

The attachment for fine adjustment is made by bend
ing one end of a thin metal plate twice at right angles, 
so .that it will spring on the side of the stage and clamp 
the stage tightly. The opposite end of the metal plate 
is bent in a similar manner, but the space between the 
body of the plate and the bent over end is made wider, 
to permit of a small amount of movement of this end 
of the plate. In the portion of this end of the plate ex
tending under the stage is inserted a screw with a 
milled head, by means of which the free end of the 
plate may be made to move either up or down through 
a small distance. The body of the plate is inserted un· 
der the stage clips, and the object slide is inserted be
tween the cliJf� and �e plate. 

The instrument has no rack adjustment, but the 
main tube slides easily and smoothly in the gUide tube, 
so that little or no difficulty is explolrienced in focusing. 
Besides the . instrument and accessories, only the follow
ing articles will be required to begin in earnest the 
study of microscopic objects : A small pair of spring 
forceps, a bottle, a tea€poon, a few con caved glass 
slides, a few thin cover glasses, a glass drop tube, a 
small kerosene lamp : and if the investigator desires to 
entertain his friends microscopically, he will need a 
Japanese or tin tray. large enough to contain both 
microscope and lamp, as shown in l!'ig. 3, so that the 
relation of both may be preserved while the tray is 
moved to bring the instrument into position for differ
ent observers, by simply sliding the tray on the table. 

A little caution as to illumination is necessary, as the 
beginner is generally unsparing of his eyes, using far 
too llluch light. A blue . glass screen placed betwee n  

Fig. l.-THE ,TOY MICROSCOPE. 

abundance. The under surface of leaves of aq uatic 
plan ts and of grasses hanging over into the water 
liay be scraped with the spoon, and more or less of 
the matter adhering thereto will be secured. Oc
casionally a long leaf like that of the flag may be 
lifted frotn the water and traversed by the spoon with 
good results. Small twigs and dead leaves floating 
in the water are often found teeming with life. The 
thousands of animalcules and forms of minute plant 

Fig. 4.-TRANSFERRING OBJECTS TO THE SLIDE. 

life found in water will afford the most zealous stu
dent a life-long supply of subjects for examination. 

The objects are transferred from the bottle to the 
concavity of the slide for examination in the manner 
shown in Fig. 4. The drop tube, which has a funnel
shaped top, is stopped by the finger at the upper end, 
while its lower end is inserted in the water in the bot
tle above the matter to be removed . Th€ finger is 

then removed and s�e of the water, to
gettier with the objects carried by it, rushes 
upward into the tube. While the lower end 
of the tube is still in the water, the finger 
is again placed on the tube and the tllbe 
is withdrawn from the bottle and held over 
the cavity of the slide, as shown in the en
graving, when a drop or so of the water is 
forced out by pressing down the end of the 
finger on the top of the tube ; the soft end 
of the finger acting as a sort of diaphragm 
in forcing out. the required amount of water. 
Care mast be taken to avoid getting solid 
matter upon the slide aronnd the edge of 
the cavity, as it will prevent the cover glass 
from seating itself properly. The cover 
glass is placed ovel' the cavity and press�d 
down lightly to squeeze out the surplus 
water, when the slide may be inserted un
der the clips of the stage and examined. 

It would be futile, in a paper like this, 
to attempt anything more than the mere 
mention of a few of the interesting objects 
that may be seen to advantage in a small 
microscope. In Fig. 5 the engraver has 
beautifully shown some of the common ob
jects which are easily secured, readily ex
amined, and always interesting. At 1 in this 
engraving are shown various seeds ; the 
lace-covered one at the top being t.he seed 
of the Nemesia compacta. The seed in the 
center is that of heather. That on the right 
of the lalle ,covered one is the seed of the 
poppy. The fringed one below it is that of 
the climber. At the bottom of the disk the 
seed of sorrel is shown at the left, and portu-
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laccB at the right. The remaining seed at the left is 
that of pucharidium. 

2 reprp8fmts the proboscis of the blowfly as it ap
pears in the field of the microscope, except that the in
tricate  structure of the pseudo-trachea is not shown in 
the cut as it appea.rs in the microscope. 

3 shows ·  the doubling hooks of a bee's wing, which 
enable the insect to connect the wings of each:pair so 
that they may be used as a single wing. 

4 shows the silicious stellate hairs on the back of 
a deutzia leaf. The upper half of 5 shows several forms 
of diatoms, and the lower hal f is filled with desmids. 

In 6 branchipus is shown at the top, cyclops at the 
left, a young cyclops at the bottom, and daphnia or 
the water flea at the right. These are common i� 
almost every pond. 

In disk 7 are shown on the left the stentor, so named 
on account of its trumpet·like form ; in the center the 
beautiful and sensitive vorticella, and upon the right of 
the vorticella common rotifer, and upon the extreme 
right the sheathed trumpet animalcule. All of these 
have cilia around their margins, which by their pecu
liar vibratory motion give the bell -shaped mouths the 
appearance of rotation. In the common rotifier, and 
in the animals shown in disk 6, 
the internal organs may be readi
ly seen in operation. 

In the upper part of disk 7 are 
shown a few of the hundreds of 
formS" of li fe found in water in! 
which animal or vegetable mat
ter has been infused. 

In disk 8 are represented a 
number of the exquisite little 
shells of foraminifera. At 9 are 
shown v a r i o u s  s p i  c u l e s  of 
sponges, sea urchins, etc. At 10 
are shown sponge spicules and 
the anchor of Synapta inhe1·ens. 
11 shows the pollen of marsh 
mallow, and 12 and 13 are exam
ples of plant hairs. 14 shows 
arborescent crystals of silver, 
and 15 the fern-like crystals of 
gold. 

The following books are re
commended to the beginner in 
microscopy : Wood's " Common 
Objects for the Microscope; ;' 
.. One Thousand Objects for the 
Microscope," by M. C. Cooke ; 
" Evenings at the Microscope," 
by Gosse; and " Practical Micro· 
scopy," by George L. Davis. 

G. M. H. 
• •  

Hemp Cu]tlvatlon I n  Yllcatan . 

247 
cost is probably a small fraction over 2c. per pounji. A ache, and one of malarial colic. In all these instances 
hemp plantation containing 10,000 mecates, or 1,000 it cured completely and speedHy. In addition to being 
acres, should produce annually 1,000,000 lb. of mer- cheaper and given in smaller doses, picrate or ammonia 
chantable hemp. does not produce the unpleasant effects that quinine 

Heniquen fiber is the principal article of export from does, such as headache, deafness, tinnitus, etc. ; nor 
Yucatan to the United States. DUring the fiscal year does it, like quinine, disorder the digestion or cause
ending June 30, 1884, there was exported from Progreso, nausea, as quinine does in India. 
Yucatan's port of entry, heniquen fiber having a value - I. I .. 
of over $2,500,000, American gold. During the calen- A Spon&alleous Effusion. 
dar year of 1884, the amount Of hemp _shipped to all . Brick Pomeroy's Democrat has a high appreciatior. 
parts from Yucatan reached the figures of 233,311 bales, af this paper, as the reader will conclude .when he 
averaging 400 lb. per bale. The value of the above, ex- reads the following unsolicited editorial notice, taken 
presSed in Mexican dollars, is $3,334,609. In American from a recent issue of the Democ1'at : 
coin the value is expresse-d at $3,045,304. The duties The SCIENTIFIC AMERICAN is in fact what the_ 
and taxes of state and national governments amount Bartholdi statue is in theory-the giver of l ight and 
to the sum of $137,000, Mexican money. Over six- conveniences to the world. It has encouraged and 
sevenths of the above exportation went to the various stimulated the inventive genius of the country, and 
ports of the United States, New York leading with thus helped to develop)housands of ideas that are now 
187,978· bales. 

. positive facts and most useful blessings to h umanity 
A scourge of locusts harasses .poor Yucatan, and un- and great helps to progression. Year after year it has 

del' this bane all agriculture, save the single product opened the door for new thoughts to enter. N ever has 
hemp, droops. F

.
ields of maize are planted and thrive I it joined in the senseless, deadening yawp of over-pro· 

for a while, only to be devoured level with the ground d uction. On the contrary, it has ever urged the bring. 
in one ·short hour by a host of the pestll. The henlquen ing forth of the new, the multiplying of devices and 

inventions, and the making and 
giving of employment to m illions 
in this country who to-day are 
engaged in useful avocations 
that were unknown when the 
writer of this was a boy. The 
world moves, an.). more of the 
credit than people think for is 
due to the SCIENTIFIC AMERI. 
CAN and its help to make Ameri
cans scientific. It is published 
by Munn & Co. , 361 Broadway, 
New York, at $3 a. year. The 
SCIENTIFIC AMERICAN SUPPLE
MENT, 16 pages, weekly, $5 a 
year. The two, $7 a year; · It 
is no uncommon thing for One 
number of either to beuefit the 
lSubscriber more than tim tIlDes 
the yearly subscription for bot.h 
publications, especially if he has 
a brain for machinery and a de· 
sire to lead on from one thing to 
another. 

Tbe Varlab]e Star A]gol • 

The cultivation of hemp (heni
quen) is the principal agricul
tural industry of Yucatan, and of 
this the greater portion is im
ported into and consumed in the 
United States, the imports there
of during the year 1885 amount
ing to 36,401 tons, valued at 
$2,564,000. We are, therefore, 
largely interested in this indus
try, which is carried on in a very 
primitive manlier. _ .  The plant,._ 
says Consul Thompson, to whom 
we are indebted for the follow
ing facts relative to its cultiva
tion, is a species of agave. It 
is best propagated by cuttings, 
the young plants being allowed 

1. Seeds. 2. Tongue of Fly. 3. Bee'. Win!!. A. Deutzla Leaf. 5. Diatoms and Desmid.. 6. Entomostraca. 7. Tnfusoria, 
Rotatoria. 8. Foraminifera. 9. Spicules . . 10. Spicules and Plate.. 11. Pol len of Marsh Mallow. 12. Plant Hairs. 

13. Shepardia Canad ensis. 14. Crystals of Silver. i5. ·Fern Gold. 16. Gathering Objects. 

Estimating the distance of 
Algol from the ascertained dis
tance of· the few stars which are 
near enough to have had their 
parallax accurately measured, it 
would take . light not less than 
thirty years to reach the earth. 
We 8ee Algol, not as it is to-day, 
but as it was thirty years ago. 
When we see its brightness dim
med, the phenomenoJl which we 
are observing is one which actu
ally occurred thirty years ago, 
the light which left the star at 
that time having just reached 
our eyes. During those thirt) 
years the image of that phe 
nomenon, i f  I may s o  express it, 
has been on its rapid way to· 
ward us. But less than three 
days after it started, when it 
had j ust commenced its journey, 
having come only fifty thousand 

to grow at will until three years 
old, after which they are transplanted into regular 
rows and fields. Eight years are given them to mature 
into plants able to bear the cutting, and then the result 
of these years of patient waiting will continue to flow 
uninterruptedly for many years if moderate care be ex
ercised. The leaves are eut by a peculiar instrUl)lent, 
a cross between a sickle and a carving knife, called by 
the natives corba, and are made into a systematic 
bundle of about 25 each, and carried by the laborers 
upon their backs to the tram car 01' cleaning wheel, 
where they are passed through the process before men· 
tioned. This cleaning wheel is the only kind of agri
cultural machine, as we understand .the term, in use 
upon the farms of Yucatan. E ven - the plow is prac
tically unknown. Each me�te of hemp land should 
produce yearly four arrobas of merchantable hemp. 
Arroba is the equivalent of 25 lb. , therefore each acre, 
or 10 mecates, should yield at least 1,000 l b. of heniquen 
fiber ready for shipment. 

To cut and pack 1 ,500 leaves is considered to be an 
ordinary day's work. These 1,500 leaves, when cleaned 
aod dried, will produce about 3 arrobas, or 75 lb. , of 
fiber. One cleaning wheel with two men to tend it is 
ealGUlated to clean easily 7,000 leaves per day. - A 400 
lb. bale of fiber-cut off from the plant, but stilr in the 
leaf-is estimated to cost $4, or 1c. a pound ; when 
cleaned, bleached, and baled J;oeady for sh:ipment, the, 

Fig. 5.-VARIOUS MICROSCOPIC OBJECTS. 

plant for some reason seems to be let seyerely alone by 
them. This is  providential, and enables the planter, 
by selling his fiber, to obtain from the United States 
the grain that the locusts deprive him of the power 
to raise at home. 

• t '  • • • 
Picrate 01" Ammonl� In ·Ma]arla] 

Dr. H. Martyn Clark, of the Amritsar Medical is
sion, Punjaub, has treated no less than 10,000 cases 
malarial diseases with picrate' of ammonia, and in half 
the cases he has kept a record. In nine eases out of 5,000 
did the picrate fail. and in these quinine cured at once. 
The usnal dose isfrom % grain to 1� grains four or five 
times a day in pill. HaU a gra'.in is a fair average dose. 
Thus given the result is soon visible. In the great ma· 
jority of the cases treated, � grain doses in the interval 
prevented the recurrence of the next attack of the fever, 
while in about 20 per cent of the patients two or three 
attacks followed before the fever ceased. In only one 
case of quartan ague, despite large doses of the salt, 
the fever recurred for six periods. gradually diminish" 
ing in intensity. and then yielded to it. It is equally 
successful in all · the forms of ague, but it is a curious 
fact that the cases in. which it failed to cure were all of 
the tertian variety. Dr. Clark hits also employed this 
agent in the treatment. of t. 'enty-five cases of malarial 
neuralgia of various nerves, six cases of ma,larial head-

million m iles on its way, another 
period elapsed, another partial 
obscuration took place, and the 

image of that started on its hitherward course. This 
was . followed, three days later, by another, 50,000,-
000,000 miles behind it ; and that by another, and 
another ; and thus, during the whole period of thirty 
years, the life of a generation, these successive images 
have. been winging their way toward us. There are 127 
of these periods in  a year, and nearly 4,000 in thirty 
years. When, therefore, we see the obscuration of 
Algol, we know that 4,000 such ohscurations have taken 
place since the one we are observing, the images of 
which are following each other at invervals of 50,000, -
000,000 miles along the vast space which separates us 
from that wonderful star.-Hem·lI M. Parkhu1'st. 

.. . . . .. 
AMONG the numerous collector!; of curiosities of 

f'very kind who abound in Paris, there is one wealthy 
virtuoso, according to the Potte1'11 Gazette, who amuses 
himself by collecting deaths' heads and skeletons fan 
tastically carved o r  modeled in' marble, earthenware, 
wood, or precious stones. These he has gathered . to
gether in a kind of m useum of death, which at first 
sight seems hid€ous and -macabre, but on closer in
spection proves highly interesting. Some of the 
heads have been detached · from those old. inediai,v".J. 
rosary beads �h ich were usually ornament-ed on · one 
side with the profile of a king or a saint, and on the 
other with the grinning face of a skeJetou. 
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Uncle SalD'_ (Jurlo.U,. Shop. ages, which, in point of wDrkmanship and artistio 
It may not be known to many out-of-town readers of design show the high state to which this industry 

t11e SCIENTIFIC AMERICAN that the United States was developed in those times.-Indust1·ies. 

court in which patent cases are tried in this city is held 
in the Post Office building. 

It is necessary to know this fact to understand what 
impelled a newspaper reporter to climb so high to find 
the miscellaneous articles he describes. 

" Climbing flight after flight of stairs in the Post 
Office building, by an inside passage, until there was 
nothing between him and the sky except .the roof, an 
Evening Sun reporter, very much out of breath, 
reached at last the curiosity shop of Uncle Sam. Two 
large rooms and a small one are devoted to the curios
ities. They are piled up on the floor in great heaps, 
while tiers of long, broad shelves are filled with them. 
There are so many of them that the custodians would 
very much like to get rid of them. But they are pre,  
served with jealous care. They are the exhibits made 
by contesting parties in patent cas"s. The testimony 
is taken on the floors below in the offices of the United 
States Commissioners, and the exhibits, after being 

... . . . .. 
THE DECORATION OF A HOllE. 

In the " Grammar of the Decorati ve Arts, " by Prof. 
Charles Blanc, of the College of France, and a memb�r 
of the Academy, the author tells us that " effects of 
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The seventeenth century glass shown in our illustra

tion is the product of the period at which Venetian 
art is considered to have reached its highest point, 
The workuH'n of that period attained extraordinary 
facility in twisting and drawing out the ductile mass 
into the most elaborate forms, intertwining and work
ing together stems and wreaths of various colors. The 
points of support were usually very slender, and these 
objects were consequently so fragile that comparatively 
few of them have come down to us. 

Although Venice, from the twelfth to the fifteenth 
centuriefl', introduced the glass manufacture to France. 
Germany, England, and other countries, and for a long 
period maintained an undeniable leadership in this in
dustry, she has obt.ained no especial distinction therein 
since the latter part of the last century. Nearly every 
general industrial exhibition continues to have bril
liant examples of the products of the Venice and Mu
rano Glass Company, but the company is composed 
chiefly of English capitalists, and glass beads constitute 
probably the larger part of the Venetian glass manu
facture to-day. 

properly marked for identification by the examiner, .. , • • .. 
are stowed away. Do Somethlll&'. 

" It needs but a cursory glance to come to the con- A man who kept quite a number of men employed in 
clusion that nearly everything that man uses is pa- different ways, 80 that largely they could not be undcr 
tented, and that nearly El gerything that is patented has his immediate control, com plains, in the Indust1'ial 
to fight infringements, or at least what are claimed to Gazette, that the worst trouble he had was to secure 
be infringements. men upon whom he eould rely to do something. He 

" Bundles of cloaks, corsets, hat!!, ready-made cloth- would tell them plain enough what he wanted, and 
ing, and hat sweats are piled up on the middle shelves. then start them out. If anything should turn up dif· 
H oopskirts, frames used for clothing ,in shop windows, ferent from what they had expected, the larger propor-
fire screens, patent medicines, and paints add variety tion of his men would come back without accomplish-
to the scene. The ' shoo-fly ' rocker is largely represent- ing anything. 
ed, made in the shape of a bird. As an illustration, he had a man with a team hand-

H The floor of the smaller room is completely covered ling bridge lumber quite a distance from one ,of his saw', 
with a pile of school furniture. High up on the wall mills to a railroad shipping point. By securing a 
hangs a model of a sliding car door. Near it are seve· reasonably early start, the team could make a good load 
ral sets of heavy iron shutters. H uge furnaces rest by iVElfETIAlf GLA8&-:8EVENTEElft'lI CENTUltY. every day. Oue afternoon, as he was returning with a 
the side of tiny oil stoves. load, and had got perhaps half way home, in coming 
, " The veteran exhibit is a sPecimen of the first re- perspective are absolutely forbidden in the decoration down a hill, through a' strip of timber, one of the hind 
frigerator invented. It consists of a barrel within a of the floor, '.' and that " in furniture the straight lines wheels struck a stump and, by some means, broke the 
barrel, the spaces between the inner and outer one be- should be mainly vertical and the curved lines mainly axle of the wagon. The man always carried an ax and 
ing filled with brick. The inner barrel is divide,d by a horizontal in direction. " In the beautiful cabinet of an extra chain or two, especially to guard against ac
partition, one side heing intended for the ice and the which we give an illustration, though the vertical lines cidents. He was in timber where, with very little 
other for the storage of the articles to be preserved. are partiall y destroyed, enough of them remains to trouble, he could have' arranged something that would 
An equally curious exhibit is the model to show how give a sense of stability. The top has no pediment.. ,have enabled him to have taken his load into town. He 
wet tan is burned. It is made of tin, and consists of a but is terminated with a straight line, affording a shelf might have been a little longer than Ulillal. InRtead 'of 
large number of curio1plly arranged �x1!s. , " , , on whic.\l y� busi"4 QJ; other beautiful th�ngs may this" he pulled bis load to one side of the road, un-

" There is a full coilection of railroad signals. with rest. The pillars are carved and channeled ,and cut hitched his team, and mounting one of the horses, rode 
white and red headlights. One of the towers is a ' lean- away, and yet do not suggest want of strength, because into town. His employer did not happen to be at home. 
ing tower. Near by is a set of electric bells, a patent their burden cannot be great. The elaborate carving so nothing was done until the next morning; when he 
bottle stopper, a hopper, a cotton ptess model, and a on th� whole front is very rich, and suggests that a borrowed anoth�r wagon and went out and brought in 
great variety and number of scuttles. Patent paoils are cabinet of such workmanship would be a worthy re- the lumber, and then, leaving the wagon, rode out, 
equally numerous, and there is a large assortmevt of pository of precious trophies as well as serve its other rigged a pole under the broken axle, and brought the 
tin oil cans. A very odd spring ' has a triangular and ostensible purpose of decorating an apartment. wagon to town to the shop. Another day was lost in 
liase, with a straight rod working up and down. getting the wagon repaired. At least a full day 

" Among the most profitable inventions is the lost more than was 'necessary, liimply because he 
nail driver and puller. Another is the paten.t egg could not see that it was his business to do Bome-
box, with its numerous compartments, made with thing. " I  could," he said, .. have stood a heavier 
straw boards. Phot"ograph instruments, bed loss with better grace if the man had only tried to 
springs, and odd wagon springs rest side by side. do 80mething rather than spend his time doing 
Several yellow bags, curiously tied, arrest 'the at- nothing. He could at least have shown a disposi-
tention. These are intended to show how halDs tion to do the best he could. There are plenty of 
are tied up, The style of tying is patented. Pa- men who see a thing, - routintl work. done every 
tent cuspidors occupy an upper shelf. Just under day, and yet if they were told to do the same 
them are a number of coffee mills. thing-, would ask to be shown how. They learn 
. " There is a very interesting bit of machinery nothing from observation. They may see lumber 
for making barrels and hooping and heading piled up every day, or see and even help put up 
them. On the shelf above it is an equally curious machinery, load a car with certain material ; yet 
exhibit of a brick machine. Two very clumsy and ask one of them to go ahead and do by themselves 
heavy exhibits are the models of a machine for just what they have been helping do, and they 
making boot heels, and another for manufacturing will want to be shown how. They are either in-
envelopes. The latter is old-fashioned and very capable or indifferent of learning by observation, 
complicated. Two other clumsy exhibits are the or even helping. With some this is simply the 
knitting and ruming machines, and also one for result of thoughtlessness. They do not stop to 
pegging. think that they are failing to work as they should 

" Soda fountains are very numerous, and there to their employers' interests. With others, it is 
are buttonhole and kid glove machines, with simply indifference. So the day's work, or time 
countless sewing machines, whole and hi parts. rather. is put in ; it is a small matter whether the 
Only a small fraction of the entire collection has work aC(lomplished is in any way profitable to the 
been named. It is apparent that in the matter of em plover or not. 
a patent, eternal vigilance is the price of success. " A great many employers will recognize their 

• • • • • 
Exhibition of' Lock. and Key_. 

An Austrian locksmith, Herr Andreas Dillinger, 
has been for eighteen years collecting locks and 
keys of ancient and modern manufacture. The 
work was undertaken with a view to benefit the 
locksmith trade, by diffusing useful knowledge, 
and the articles were first exhibited two years 
ago, ' n an industrial museum at Vienna. On the 
initiative of the Educational Department of the 
Austrian Ministry, the collection was sent for ex' 
hibition into various towns in Austria, and after 
the round was completed Herr Dillinger carried 
his collection to Germany, and exhibited it there 
hi various important industrial centers, the last 
hi turn being Berlin, where the collection has' re
cently been on view. It contains 606 different 
locks, the earliest examples dating from the yeaI' 
400, and tbe latest being q uite moderil. Among 
the collection are seventeen looks from the middle FRENOH CABmE'r-e"�VE!T'rEE!TTK CE!TTURY. 

own experience with indifferent, thoughtless em
ployes in the above well told story from our excel
lent Western contemporary. 

c . • . • 
A (J urlou. (Jlock. 

A corresIlondent in The New Church Messen
ge1' describes a clock recently patented in France, 
in imitation of a tambourine, on the parchment 
head of which is painted a circle of flowers, corre
sponding to the hour figures of ordinary dials. 
On examination, two bees, one large and the other 
small, are discovered crawling among the flowers. 
The small bee runs rapidly from one flower to 
another, compieting the circle in an hour, while 
the large one takes twelve hours to finish the cir
cuit. The pal'ehment: surfaee is unbroken, and 
the bees , simply ,iaid upon it, - but two magnets, 
connected with the clockwork inside the tam
bourine, move just under the membrane, and the 

. inHcts, which are of iron, follow them. 
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BRAUli'S ELECTRO-DYNAllIC AIR SHIP. (one-third inch) .in diameter, and is kept 21 seconds in BleC&r1e Dleaehlng. 

The balloon of this air ship is in the form of half a 
�igar, presenting a flat under side, and made with a 
number of independent gas cells, seven of these cells 
being represented in the view given in our illustration; 
but these cells are again divided longitudinally with 
the axis of the ship, thus making fourteen separate 
compartments in all. The base and contiguous faces 
of the cells or chambers are straight, their exterior 
being curved to conform to the desired !;hape of the 
balloon, and the walls of the ceUs may be made of silk 
or other fabric impervious to air, or they may be made 
of thin sheets of aluminum. These cells or chambers 
are surrounded and held together by a netting or cover
ing, making a sectional gas holder, whose bottom is 
supported upon a framework with horizontal cross 
pieces, resting in the middle upon a grate-l ike keel, a 
binding wire or rope passing around the outer edge, 
connecti n g  the ends of the horizontal cross pieces, and 
hold ing the netting or covering in place. 'l'he boat or 
cabin is suspended from this framework, and from it 
the elevating. propelling, and steeri ng apparatus is. 
controlled. The cabin carries a battery fOI' the lllOtors, 
a windlass with cable and grappling hook, compass, 
electdc lamp for night work, instantaneous photo
graphic apparatus, and other conveniences. 

the furnace, according to the pendulum, which is At a recent meeting of the Society of Chemical In
started swinging. It is then withdrawn, and if it has dustry, a paper by Messrs. Cross and Bevan was read 
attained a welding heat, that is to say, if it throws out on " Hermite's System of Electrolytic Bleaching. " The 
sparks as it is withdrawn, the furnace is hot enough. authors stated that in ordinary bleaching the bleach
'l'his method, of course, gives no absolute temperature, ing powder added to water gives hypochlorite of lime, 
but it is accurate enough for practical needs. which acts upon organic compounds by oxidation. 

.. I • , .. Sometimes, however, oxychlorination takes plalle. In 
Pla.Cer Cor In'erlor Work. these actions chlorine may be regarded as an accumu-

The mortars used for inside plasteritlgs are termed lator of oxygen. Other suitable oxygen yielding sub
coarse, fine, gauge, or hard finish, and siucco. Coarse stances are permanganate of potash and hydrogen per
Stuff. -Common lime mortar, as made for brick ma- oxide, but of the three, bleaching powder is the most 
80nl'y, with a small quantity of hair, or by volumes, economical. 

The controlling idea in this construction is to have 
the balloon comparatively small, so that the whole 
apparatus, when the gas cells are filled ,  will be about 
the ordinary weight of air, the ' ascensio'nal and pro

lime paste (30 pound lime) 1 part, sand 2 to 2� parts, M. Hermite's new source of supply of bleaching com
hair 1 part. When full time for hardening cannot be pounds consists of the electrolysis of the chlorides of 
allowed, substitute from 15 to 20 per cent of the lime the alkalies and alkaline earths, preferably the latter, 
by an equal proportion of hydraulic cement. For the and of these chloride of magnesium gives the best re
second or " brown coat " the proportion of hair may be suIts. The whole energy of the current may be util
slightly diminished. Fine Stuff (Lime Putty).-Lump ized whp.n the hydrogen given off in the process is col
lime slaked to a paste with a moderate qnantity of lected antl burnt. There is evidence, however. of a re
water, afterward diluted to the consistency of cr.eam, tention of a portion of the hydrogen. In the electro� 
and then allowed to harden by evaporation to the re- lysis of magnesium chloride there are great chemical 
quired consistency for working. In this state it is complications, and the bleaching p.fficiency of the re
used for a " slipped coat," and when mixed with sand II suiting solution is in excess of that of the chlorine pro
or plaster of Paris, it is used for the " finishing coat." duced, as calculated by the electrolytic law. Its effici
Gauge Stuff, or hard finish, is composed of from three ency is also greater than that of a solution containing 
to four volumes fine stuff and one volume plaster Paris, bleaching powder, although it Illay be argued that 
in proportions regulated by the degree of rapidity there are theoretical grounds for believing this to .be 
required in hardening ; for cornices, etc. ,  the propor- impossible. Time affects the results in bleaching ope
tionS are "equal volumes of each" fine stuff and piaster. rations, and rapidity of first attack is advantageous, 

pelling power to 
be obtained from 
an electric motor 
of any approved 
form, one of two 
h 0 r s e capacity 
being deemed to 
ha ve ample power 
to make a prac
tical ly operative 
air ship according 
to this invention. 
The elevating and 
p r o p e l l i n g me
chan ism consists 
of two horizon
t a I I  y revolving 
wheels, operated 
from the m a i  n 
shaft mounted in 
the car, e a c h 
w heel being an 
air screw or an 
elevator and a 
propeller c o m  -
b i n  e d ,  the air 
screw being di
rectly above the 
propeller, which 
is designed to act 
upon the air like 
the wing of a bird, 
regulating a 1 s 0 
the course of the 

. ship to right or 
left, by means of 
a hand wheel un
der the control of 
t h e  aeronaut in · 
the cabin, where-

IIRAUN'S ELECTRo-J)YNAlIIC. Am sm. 

by also the vanes or blades of the propeller screw may II StWlcO is composed of from three to foul' vol umes of 
be readily changed to different incli nations. The rudder , white sand to one volume of fine stuff 01' lime putty. 
is operated by a tubular steering rod, supported with- SC1'atch Coat. -The first of three coats when laid upon 
in the car by a stationary bracket, and having a hand laths, and is from � to % of an inch in thickness. One 
lever, whereby t.he rudder is adapted to be rotated coat work is plastering in one coat without finish, 
about its longitudinal axis and be deflected laterally to either on masoury or laths-that is, rendered or laid. 
the axis. In order to compensate for the weight of Two coat work is plastering in two CO!1ts, done either 
the occupants, and keep the vessel in a horizontal in a laying coat and set or in a screed coate and set. 
position, a shifting weight is employed, adaptp.d to The screed coat is also termed.a floated coat. .Laying 
run on wire ropes or tracks, the weight being attached the first coat in two coat work is resorted to in COllllllon 
to and moved by an endless band ; this weight under work, instead of screeding, when the fInished surface 
the framework forward and the rudder at the st�rn is not required to be exact to a straight edge. It is 
both being made to act as balances, and under control laid in a coat of about half an inch in thicknp.ss. 
by the aeronaut from a common standpoint in the Except for very common work, the laying coat shOllld 
cabin. be hand floated. The firmness and tenacity of plas-

This invention has been patented by Dr. Martin tering is very considerably increased by hand float-
Braun, of Cape Vincent, N. Y. ing. Sc1'eeds are strips of lllOrtar 6 to 8 inches in 

,. 1 4"  .. width, and of the required thickness of the first coat, 
DeterlDlnaCion oC High 'l'empera&ure.. applip.d to the angles of a room or edge of a wall , 

M. Walrand, a civil engineer, has invented the fol- and parallelly at intervals of 3 to ' 5 , feet all over 
lowing highly practical process for determining the the surface to be covered. .  When these have become 
temperature of metallurgical furnaces. It has already sufficiently hard to withstand the pressure

· 
of a 

been applied to a Siemens-Martin furnace, but the straight edge, the interspace!! between the screeds 
principle is equally applicable to other systems should be . . filled out " flush with them, so as to pro
of furnaces. It is based on the observations of the duce a continuous and straight, even .surface. Slipped 

oscillations of a seconds pendulum, hung against the coat is the smoothing off of a brown coat with a small 
wall of the furnace near the fumace tender. Itis a sim- quantity of liln:e putty, mixed. with 3 per cent of white 
ple rod, with suspending eye at one end and screw at sand, so as to make· a comparatively ' even surface. 
the pther, for holding and adj usting its bob. It is first Tliis finisIi answeni when the surface Is to be finished 
regulated by a reliable watch, so as to beat seconds. , in distemper or paper hangings. Hard jtnish is fine 
When the operative wishes to know the temperature of stuff applied with a trowel to the depth of about one
his furnace, he introduces a bar of iron into it by a eighth of an inch.-'-C. H. Haswell, in the Architect 

suitable opening. This bar is made of iron 8 millimeters (London). 

one. of the results 
b e i n g  a s m a l l  
consumption 0 f 
bleaching oxygen 
as compared with 
that used up from 
ordinary bleach 
ing solution. M I' 
Cross . ilIustrat. u 
this by placi l l g'  
some linen yam 
in a solution of 
bleaching pow
der, a n d  s o m e  
more yarn in the 
liquid produced 
b y electrolysis. 
The action of the 
1 a t t e r was the 
more rapid of tbe 
t w o . Chlorine, 
the authors said, 
can be turned out 
by Hermite's pro
cess at the rate of 
100 kilo. per hour, 
w i  t h  t h e  con
sumption of 570 
horse power. The 
a u t  h 0 r s found 
that in producing 
what is known as 
.. the three-quar
ter bleach " with 
flax, the electro
lytic chlorine, as  
it may be called, 
has t w i c e  t h e  
efficiency of the 
chlorine of bleach

ing powder. In this eomparison they used the word 
.. chlorine " . for convenience. On account of the effi
ciency just stated, one or more of the usual alkaline 
treatments of the yarn may be suppressed. 

Paper pulps had been bleached by the authors with 
economy. The bleaching efficiency of the electrolytic 
chlorine, or rather oxygen, is to that of bleaching pow
der as 5 : 3. This ratio is also the mean of a large 
number of determinations on the vegetable substances 
of various kinds used in textile and paper manufac
tures. The e. m. f. of the current being taken at 5 volts, 
the ratio of chemical effect to the power is 1'47 grill' 
bleaching chlorine for 5 watts. From this fundamental 
equation, the economy of the system is directly deduci
ble, taking the cost of 1 horse power at £9 per annum, 
and the effective yield of one h. p. at 600 watts. Taking 
also the cost of the unit electrolytic installation, i. e., 

for a current of 1,000 amperes, at 5 volts, at £350 (the 
electrodes being plantinum and zinc), the costs on one 
ton of the hypothetical bleaching powder are : For me
chanical power, £1 lO s. ; for the elep,trolysis (interest 
and depreciation at 15 per cent), £1 ; for waste of salt, 
etc. , lOs. ; total, £3. 

.. . . . .  

W. McC. writes : I noticed the following question 
asked by B. T. R. in your journal, under date of 19th 
March, 1887 : . .  Why is stale bread considered we.re 
wholesome than new ? "  Fresh bread is not allowed in 
the British army. It must be at least twelve hours old 
before using. Could not Canadians and Americans 
learn a useful lesson from the custom in the British 
army ? Experience only solves the question. 
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ENGINEERING INVENTIONS. 

An electric rail way signal has been 
patented by Mr. Joseph McMasters Scott. of AJlegheny. 
Pa. The invention consists of an electric circuit con
necting the central office and the signal box. and of a 
signal block. which when moved alternately opens and 
closes the main line circuit, making a block signal 
which the operator cannot change without notifying 
the central office. 

A frame for power drilling machines 
has been patented by Mr. John S. Wallace. of Nelson
ville. Ohio. It has a cylinder with apertures near one 
end. an inlet pipe with a valve. and a pawl pivoted on 
one end of the cylinder. in combination with a piston 
operating in the cylinder and carrying rack teeth en
gaged by the pawl. with other dctsils, making a frame 
especially adapted for quick t>djustment in mines. 

• • •  

AGRICULTURAL INVENTIONS. 

A combined cotton chopper and culti
vator has been patented by Charlie L. Ferriott. of 
Armour. Texas. It is constructed in such a manner as 
to har off the rows of plants.  chop the plants to a stand, 
and dirl the standing plants. at one passage along the 
rows. the constrnction being simple and the machine 
being easily controlled. 

A listing cultivator has been patented 
by Mr. William R. Wilson. of Waterville. Kansas. It 
can be attached to any ordinary cultivator. and is de-
8igned to level the ridge between the rows and work the 
dirt gradually to the corn without injuring it. leaving 
the ground level. so that it can be worked as easily as 
planted corn with an ordinary cultivator. 

• • •  

MISCELLANEOUS INVENTIONS. 

A fence machine has been patented by 
Mr. George W. Williams. of Economy. Ind. This in
vention covers 8 novel form of tension device, and a 
peculiar twisting device, for cheap. durable. and ef· 
ficient fence building. 

A machine for making veneer dishes 
has been patented by Messrs. Charles H. Treat and 
Andrew B. Banghart, of Georgetown. Del. This inven
tion covers a novel construction, combination, and sr· 
rangement of parts in a machine designed to saw out 
the veneer disks and form the dishes in a continnous 
operation. 

A dispensing apparatus for soda and 
mineral waters has been patented by Mr. George A. 
Ueam. Jr . •  of New York City. Combined with a 
decorative counter. which is itself a refrigerator. are 
the necessary coils. connections. ice and sirup jars. with 
self-measnring distributers. a suitable ice cream reposi
tory. and other novel features. 

A photographic camera has been pa
tented by Mr. William H. Lewis. of lIrooklyn, N. Y. 
The invention covers novel means for focnsing and 
indicating the focus in connection with a sliding ground 
glass and plate holder carrier and a lens or lens tnbe. 
which has or may have a fixed position. with other new 
and usefnl festures. 

A garment supporter has been patent
ed by Mariana T. Jones. of Boston. Mass. It consists 
. of an npper garment snpporter loop provided with a 
spring strip or loop, the object ooing to provide means 
whereby the upper loop, nsually canght upon the bntton 
of the waistband. will be held to the button and pre
vented from accidentsl displacement. 

A bathing stove bas been patented by 
Mr. Gustav Boegler. of Carlsruhe. Baden. Germany. 
The invention consists of a boiler mounted above the 
fireplace and provided with a central conical compart
ment. having a downwardly extending fiue with water 
circulating pipes, making an improved stove for heating 
water as well as rooms. 

A riveting machine has been patented 
by lIr. John S. Snedeker. of New York City. It con
.itlts of a vertically sliding tool holder carrying the 
tool. and an adjustable rivet block hav.ing a seat for the 
head of a rivet. tbe machine being specially adapted f;)r 
riveting the ends of hoop iron together without first 
punching a hole. 

A churn dasher has been patented by 
Mr. Martin O. Dolson. of Wichita, Iran. The dasher 
rOd has screw wheels so arranged that they revolve in 
opposite directions when forced up and down throngh 
the cream, making a dasher which is simple and inex
pensive. and which may be easily taken apart for clean· 
ing. 

An artificial tooth crown has been pa
tented by Mr. George A. Colomb. of Convent. La. It is 
composed of an outer composition shell and an incor
porated hollow metal structure. making a tooth crown 
of novel construction. to be inserted on the roots of 
natural teeth, which it is designed to seal up and pro
tect from decay. 

A motor has been patented by Mr. 
Josiah P. Watson. of Leesburg. Texas. It is designed 
as a chesp and efficient churn power to be used in con
nection with the ordinary form of vertically reciprocat
ine: dasher churn. and the invention covers various 
novel features of construction and arrangement of 
parts. 

A key for stringed instruments bas 
been patented by Mr. Hiram W. White, of Yankton. 
Dakota Ter. A shaft is mounted to have a sliding 
movement in its bearillgs and carrying a loosely 
mounted pinion. with means to effect the conpling of 
the. pinion. a worm gearing wiih the pinion and having 
its shaft supported in open-ended sockets of brackets. 

An animal exterminator has been pa
tented by Mr. Wllliam H. LeinilJ�er. of Salem. Oregon. 
The invention consists essential)y of two cylinders. one 
arranged to fit over the other. and with a valve of novel 
constrnction, making a convenient device for forcing a 
volnme of smoke within the burrows [of squirrels and 
otIler animals. 

j'eitutiflc  !mtri£au. [APRIL 16, 1887. 
An animal trap guard has been pat

ented by Mr. William R. McOracken. of Brady, Ohio. 
Oombined with the toothed jaws are gnards of less 
width than the jaws. and extendmg above and in align. 
ment with them. whereby an open space is left between 
the guards over the teeth of the jaws. to prevent ani· 
mals caught in the trap from gnawing themselves loose. 

A box for holding ruffling has been 
patented by Mr. Abraham H. Engel. of New York City. 
n is a simply constructed receptacl�. designed for shop
keepers' use. and is so made that the li:OodS may<-be held 
therein and advantageonsly exhibited and measured 
off to cnstomers without exposing or handling the 
whole piece or length of goods. 

An egg preserving compound has been 
patented by Nils Colling Jurgens. of Clifton. Texas. It 
consists of a cvmposition consisting of silicate of 
sodinm. gum arabic. sugar. and water. the componnd to 
be applied by d:pping or In any other way so as to ef· 
fectnally exclnde the air. and by which eggs may be 
kept a long time withont regard to the weather. 

A pencil sharpener bas been patented 
by George R. Lewis and Helen L. Bowman. of Lamoille. 
Ill. 't is a rectsngular box with a cover. to which are 
attached one or more sheets of sandpaper. and hunli: on 
hinges formed of cranked or offset wires. arranged to 
close the top of the box or rest in an inclined position. 
so the dnst from the pencil points will go .n the box. 

A key board attachment for pianos 
and organs has been patented by Mr. John H. Rheem. 
of Ottnmwa. Iowa. The invention consists of a box 
supported over the key board and provided with a de
vice for operating five keys by pressing on two levers at 
a time. the levers projecting from the top of the box. 
and there being a device for indicating different keys. 

An embanliment protector has been 
patented by Mr. Abraham M. Kanters. of Holland. 
Mich. It consists in a covering of willow branches. 
cane. bark. cornstalks. or other fiexlble material. to the 
required depth, fastened by mesns of stskes and cro.s 
wires, the stakes having conical or pyramidal points 
applied to and projecting beyond their lower ends. 

A hand power attachment for sewing 
machines has been patented by Mr. James M. Cosby. 
of Elberton. Ga. This invention covers a combination 
of a lever havmg a spring fulcrum and a special pitman 
adapted to connect the lever with the treadle � the ma
chine. whereby the machine may be operated by hand 
through a lever operating in ·nnison with the tresdle. 

A hand ironing machine has been pa
tented by Mr. Frank Corbett. of New York City. Oom
bined with a closed casing are inclesed rollers jour
naled therein. with detachable journals and screws for 
holding the toumals in place. the machine to be he�ted 
by placing in a frame. so that all the hest will be com
bined within the casing. upon the top of a stove, range. 
or furnace. 

A horse detacher has been · patented 
by Mr. John A. Berg. of Ashburton, New Zealand. It 
consists of a special device of shaft or thill conpling. 
giving incressed facility for detaching the shafts or 
pole of the vehicle. lind so that it can be done by the 
driver from his seat in case the horse mns away. while 
giving a firm and snbstantial coupling for ordinary 
use. 

A wagon box has been patel_ted by 
Mr. Francis Fisher, of . Scotia, Neb. Oombined with 
the wagon body is an npper removable section. hinges 
connecting the body and npper section. w;th handles 
rigidly connected to the npper leaves of the hinges and 
free at their lower ends to strike the sid�s of the body 
and snpport the sides of the npper section in an inclined 
position. with other novel festures. 

An adjustable bed for invalids has 
been patented by Mr. James Miller, of Adelaide. South 
Anstralia. The invention covers novel festnres of con· 
.tmction in a bed which may be swnng sidewise to 
canse the invalid to take qny desired position on either 
side. and also may be adjusted at its head portion to 

, support the upper part of the body as wished between 
a lying and sitting posture. 

An e��; carrier has been patented by 
Mr. Aug".!us Heliner. of St. Elmo. Col. It is con· 
structed with inner cells alld an outer case. being pre· 
f ·a" ly made of paper. the outer casing having a re
movable top. and a light b8SP. piece having npwardly 
ex!ending wires connected with a detachable handle. 
making a light. strong. and chesp carrier. which may 
also be nsed for fruit and other articles. 

An attacatnent for smelting furnaces 
has been patented by Messrs. Elliott R. Moffet. Jr . •  and 
Oliver R. Moffet. of Joplin, Mil. It consists of a series 
of pokers arran!(ed to be operated from the side. aud to 
be thrown inward and npward by a shaft turned by a 
crank. the pokers beinl! arranged in connection with a 
shovel or plunger. to obviate the necessity of standing 
in front of the fire when stirring or poking it. 

A feed grinder has been patented by 
Messrs. Isaac and James O. Jay, of A:apahoe. Neb. 
\Yith the frame and hopper and its support is a recipro
cating grinding plate and a rocking grinding cylinder. 
with cranks and driving mechanism arranged to grind 
the grain as it passes between the plate and cylinder. 
the machine being simple in construction. but reallily 
adjnstable to grind different kinds of grain. 

A mechanical movement has been, pa
tented by Mr. August C. Arneson. of Clark's Grove. 
Minn. It consists in an annnlar internal gear supported 
on a suitsble frame. with shaft journaled axially t<> the 
gear and having a gear wheel. between which and the 
annniar gear is placed a traveling pinion on a tumbling 
rod connected with the driving shaft by mesns of a uni· 
versal joint. 

A supporting column for drilling ma
Cblnljl! has been patented by Mr. Minard F. Smith. of 
Weir Oity. Kansas. The opere,ting Illecbanism of the 
machine is carried by a single post. which is so arranged 
that it may be swung upon screws. by which it is sup
ported and npheld without in the least interfering with 
the rigidity of the connections, tbe .machlne being more 
especially applicable for the drilling of coal, 

An apparatus for preserving eggs forms 
the subject of two patents Issned to L. Adelle Hapgood. 
of Randolph, N. Y. It consists in a tilting case con
taining trays made of slats. in which are fitted com
parted frames made shorter than the trays and arranged 
to slide therein, there being yiel d ing cushions at the 
ends of the trays for preventing tbe breaking of the 
eggs. so they may be resdily tnrne(l for preservation. 
and stored or shipped. 

A fence building machine has been 
patented by Mr. W. H. Harry Fauber. of Marshfield. 
Ind. This invention provides a light. portable hand 
fence building machine. wherein the tension upon the 
wires employed to bind the pickets to place may be 
varied as desired. and also provides a novel form of 
twisting attachment and an operating mechanism there· 
for. means for accurately adjusting the pickets as to 
height. and other novel featnres. 

An apparatus for dyeing skeins ha� 
been patented by Messrs. Charles Meadowcroft and 
Peter Denanhoner. of Philadelphia. Pa. It is calculated 
for dyeing skdns of silk. wool. etc .• and made to readi· 
Iy govern the number of revolutions of the carrying 
frame. while the latter will be automatically elevated 
from the vat when the set number has been reached. 
the frame being adjustable to any size of skein. and 
dcsigned to carry them so they will not become tangled. 

The ventilating of tobacco curing houses 
forms the snbject of a patent issued to Mr. Nelsl n 
Bruette. of Jefferson. Wis. The general features of 
construction called for hy this lUvention are close side •• 
witb base ventilators fitted therein. a turret ventilator. 
with rotatable body having opposite closed and open 
sides. with pivoted vanes anll means for raising and 
lowering them, whereby a downward or upward 
draught may be induced thrOUl/:'1 the curing house by 
arranging the vanes and the base ventilators. 

phone. electricity In the atmosphere. electriCity 811 em
ployed In medicine and on railroads. and Its nses as a 
motive force on tram cars. etc • •  electrolysis. metallnrgy. 
etc. It presents mnch information in a practical form. 
suitsble for ready use and reference. 

. 

* * Any of the above books may be pnrchased 
through this office. Address Mnnn & Co., 361 Broad
way. New York. 

The charge for Insertion under this head is One IJollar 

a line for each in861'tion ; abO?:t eight words to a liM. 
Advertisements must bfJ receIved at publication qffi r:e 
as em'y.as 'l'1!ur8day morning to appeal' in next issue. 
We are sole manufacturers of the Fibrous Asbestos 

Removable Pipe and Boiler Coverings. We make pure 
asbestos goods of all kinds. The Cbalmers-Spence Co .• 

U9 and {21 East 8th Stre(;t, I'i ew York. 
For Sale-Patent No. 274,690. " A  new article of 

manufacture-8 batting, wadding, or quilting made of 
paper.' Addre.s Thomas M. Willey, Hartford, Conn. 

Richard H. Young. WeEtborouch. Mass .. denier in 
every vanety of artie] e pertaining to chicken raising, 
hens �ayiDg. egll testing, etc. Send for circular. 

We desire the services of � thoronghly competent msn 
to take the place f our preseot secretary, who Is obliged 
t retire on account of ill health, and to &:IBiet in general 
management. Experience and first-c]a�'I:" Ilsiness quali .. 
fi '8tIOOS will be required. and to the right person excel
I nt inducements will be offered. Great Western Mfg. 
C o .  mill furnishers and manufacturers of Iileneral ma
chinery, J ... eavenw rth, Kans. 

II an invention has not been patented in the United 
States for mAre than one yesr, it may still be patented in 
Canada. Cost for Canadian patent. $40. Various other 
foreign patents may also be obtained. For instructions 
address Munn & Co.. SCIENTIFIO AMERICAN patent 

Meney, 361 Broadway, New York. 

The Knowles Steam Pump Works. 113 Federal 

A machine for casting and fini�hing 
type has been patented by Messrs. Leon and Auguste 
]'oncher. of Paris. France. Combined with a carriage 
which slides on a fixed block are knives or cutters to St .• Boston, and 93 Liberty St., New York, bave just is.. 
cut or trim the top and bottom sides of the type. the sued a new catalogue. In which are many new and Im
carriage having a jaw which. together with the top proved forms of Pumping Machinerv of the single and 
cutting knife. carries the type to the bottom cutting duplex. steam and power type. This catalogue will be 
knife. a plunger being preseed downwardly by a lever mailed free of charge on application. 
acted npon at Its one end by a cam . track, with otiler V'1$(lR.-No screwing. T. C. Massey. Chicago. Ill. 
novel features. for making type ready for nse. I Fo,' the latest improved diamond prospecting drills, 

A pneumatic clock has b.een patented addrass the :M. C. Bullock Manfi!. Co., lIi8 Lake St., 
by Mr. Rndolf C. Wittmann. of East New York. Com- Chicago. DL 
bined with gearing operated by weili:hts are two wheels Link Betting and Wheels. Link Belt M. 00., Ohicago. 
revolved at intervals by the gearing, rods or hars being 'l'he Railroad Gazette. handsomely illustrated. pub-
connected with the wheels. atid tubes having compres- Ii.hed weekly, at 1a Broadway. New York. Specimeu 
sible bulbs. ·vhich can be compressed by the rods. com· copies free. Send for catalogue of railroad books. 
presslble 1:Ial1s at the other ends of the tnhes carrying Protection for Watchee. 
the bulbs. and T��·hanism connected therewith to r�· Antl-mal\'netlc shields-an absolute protection from all 
volve the whll"ls. with other features. whereby a num ' electric and magnetic Infiuences .. Can be applied to any 
ber of hands on different dials can be operated f1'f)m r watcu. Experimentsl exhibition and explanation at 
single clock. •. A nti-Magnetic Shield & Watch Ca�e Co ... .  18 John St., 

OW B(,OKS AND PUBLICATIONS. 

A SYSTEMA'lIC HANDBOOK OF V QLT7ME
TRIC ANALYSIS. By Francis Sutton, 
F. C.S. ,  F. I.C.  Fifth edition. Phila
delphia ' P. Blakiston. Son & Co. 1886. 
Pp. 491. ge illustrations. 

W3 need only say that this work is  welcome as 
bringing Sutton's Volumetric Analysis down to date. 
The original book has been so long the standard. and is 
so well known. that description seems hardly neces· 
sary. Under the section devoted to gas analysis. one 
of the most valuable features of the work. we find the 
Hempfel and one or two other recent apparatus de· 
scribed. The production of new and revised editions 
of standard works is a movement in the right direc.. 
tion, provided they are well in advance. The determina
tion of carbonic acid in air has so very recently been 
satisfactorily worked npon, that we can pardon the 
little said upon this sul)ject. 

TABLES FOR THE DETERMINATION OF 
COMMON MINERALS. By W. O. 

.Crosby. Boston : J. Allen Crosby. 
1887. Pp. 74. 

This work is.a nSeful one. but its utility would be 
enhanced had it been extended to include more min· 
erals. The tables are strictly dete1'1)1inative ones. and 
the characteristics of the different species are given in 
columns. in the order of morph01ogical. physical. and 
chemical properties. All lhe te8ts represented under 
these three heads are what may be termed working or 
field tests. A careful review and description of these 
methods precedes the tableR. A list of apparatus and 
reagp,nts especially for blowpipe work comes next. A 
synopsis of the rational classification of minerals into 
sub-kingdoms. and these into classes, is given. Next 
comes a general empirical classification. fonnded en· 
tirely on luster. color. streak. and hardness. and re
ferred by page numbers to the tables. The tables fol· 
low. the first column of which c ntains an analytical 
key. by which the empirical classification is continuo 
ally referred to. The remaining column8 of the tables 
cover species name, composition, luster, color, streak, 
hardness, tenacity. specific gravity, form. cleavage. 
other properties. and confirmatory chemical tests. In 
reducing the role of chemistry to t,he subordinate one 
of confirmation the 8uthor has done wisely. as the aim 
of the student of mineralogy should be to recognize 
minerals by their appearance ' and external charact.eris· 
tics. A useful note on how to use the · tables. and an 
index of the 189 minerals described, ends the work. 
We regard it a. an admirable effort in a somewhat 
neglected field. Ilnd should hail the appearance of a more 
comprehensive treatise on the same lines with much 
pleasnre. 

L'ANNEE ELECTRIQUE, ou ExpOSE AN
NUEL DES TRAVAUX SCIRNTIFIQUES 
DES INVENTIONS. By Ph. Delahaye. 
Baudry & Co. , Publishers, 15 Rue St. 
Peres, Paris, France, Pp. 380. 

This work is a review of the progress made in the ap
plication of electricity to the arts and Industries dnring 
the yesr 1886. The book appears to be carefully pre
pared. and is written in an agreeable style. It Is 
divided into several divisions. treating of sue,h themes 
as electric Iili:hting hatteries. the telegraph and tele· 

New York. F. S. Giles. Agt .• or Giles Bro. &' Co., ChIcagO, 
where full assortment of Anti-Magnetic Watches can 
be had. Send for filII descriptive circular. 

Wood" �rking Machinery of all kinds. The Bentel & 
Margfld'lnt 'Jo., 116 Fourth St .• Hamilton. O. 

GUild &I Garrison's Steam Pump Works. Brooklyn. 
N. Y. Pumps for liquids. "ir. and gases. New catalOlcu9 
now ready. 

Presses & meso Ferracute Mach. Co . •  Bridgeton. N. J. 
Nickel Plating.-Sole manufactnrers cast nickel an

odes. pure nickel salts. polishing compositions. etc. $100 
"Little Wonder." A perfect Electro Plating Machine . 
Sole manufacturers of the new Dip Lacquer Krlstaline. 
Complete outOt for plating. etc. Hanson. Van Winkle & 
Co .• Newark, N. J., and 92 and 9( Liberty St .• New York. 

Iron Planer. Lathe. Drill. and other machine tools of 
modern design. New Haven Mfg. Co., New IIaven, Conn. 

Timber Gaining Machine. All kinds Wood Work· 
Ing Machinery. C. B. Rogers & Co .• Norwich. Conn. 

Supplement Catalogue.-Persons In pursnit of infor· 
mation of any special engineerinll. mechanical. or sci en
tlOc subject. can have catalogue of contents of the SCI

BN'tIl!'lU AMEltICAN SUPPLEMENT sent to them free. 
The SUPPLBMENT contains lengthy articles embracing 
the whole range of engineering, mechaniCS, and physical 
eoience. Address Munn &. Co .. Publishers. New York. 

Iron, Steel. and Copper Drop Forgings of every de
scription. Billings & Spencer Co .• Hartford. Conn. 

Steam Hammers. Improved Hydralllic Jacks. and Tnbe 
Expanders. R. Dudgeon. 2( Columbia St., New York. 

60.000 FJmerBOn'8 1886 W- Beok of superior saws. with 
Supplement, sent free to all Sawyers and Lumbermen. 
Address Emerson. Smith & Co .• Limited. Beaver Falls. 
Pa .• U. S. A. 

Hoisting Engines. Friction Clutch Pulleys. Cut-off 
Conplings. D. Frisbie & Co .. 112 Liberty St .• New York. 

" How to Keep Boilers Clean." Send your address 
for free 8S page book. Jas. C. HotchkiSS, 93 John St ..• N. Y. 

The Holly Manufacturing Co . •  of Lockport, N. Y . •  

will  send their pamphlet., describing water works ma
chinery. and containing reports of tests. on application. 

N'wgara Steam Pump. 20 ·years before the public. 
Always first premium. Adapted for all purposes. 
Norman Hubbard, Manufacturer, Brooklyn, N. Y. 

Manufacturers' Advertisinlt Burean. 8 Broad St .• N. 
Y. Benj. R. Western. Treas. Managers of advertising 
for firms. 20 years' experience. Best references. 

Machine drawing and designing. A. K. Mansfield. 
Chicago. 

Rollstone variety lathe-bores. beads, and turns at the 
same time. Rollstone Machine Co .• Ifltchburg. Mass. 

Iron and Steel Wire, Wire Rope. Wire Rope Tram
ways. Trenton Iron Company, Trenton, N. J. 

The 9th edition (22<1 thousand) of ..  Trautwine " ap
peared In March . l885. It was larger than its Immedl .. te 
predecessor by over 150 page •• the new index alone being 
more than twice as large as that of the 8th edition. 
Many of the old articles were modernized, and many 
new ones added. The present edition contains stilt 
further Improvements. 

Astronomical Telescopes. from 6" to largest size. Ob· 
servatory Domes. all sizes. Warner & Swasey. Cleve
land. O. 

Split Pulleys at low prices. and of slime strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
WorD, Drinker St., Philadelphia, Pa. 

Send for catalogne of ScientifiC Books for sale by 
Munn & Co .• 361 Broadway. N. Y. Free on application. 
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HINTS TO CORRESPONDENTS. 
Nalne. and Addre •• must accompany all letters, 

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

Reference. to former articles or answers should 
give date of paper and paj;:e or nnmber of question. Inq Ill rle. not answered III reasonable time should 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 tnrn. 

Special WrUten In.-orlnanon on matters of 
personal rather than general interest ::annot be 
expected without remuneration. 

Scientific Alnerlcan Suppleln ent. referred 
to may be had at the office. Price 10 cents each. 

B o ok. referred to promptly supplied on receipt of 
price. lDlneral. sent for examination should be distinctly 
marked or labeled. 

(1) Copper asks how to stick copper 
coins to a plain board. A. Use shellac or sealing wax, 
applying it to the board and pressing down on it the 
heated coin. If you refer to the trick, see SUPPLEMENT, 
No. 279. 

(2) T. D. McC. writes : I want to use 
some electric light carbons in a sal ammoniac battery. 
Will nitric acid be a good thing to remove the thin 
coating of copper from the carbon? Or, if not, what 
will ? A. It is the best, and will be very effectual. Do 
the work out of doors, on account of gas evolved. 

(3) .T. P. asks : Will you please give 
receipt in your next issue to make a whitewash that 
will stand 'the weather, and also what to color with to 
make a deep slate color? A. Slake y. bushel lime, 
strain, and add a peck of salt dissolved in warm water, 
3 pounds gronnd rice put in boiline: water and boiled to 
a thin paste, "" pound powdered Spanish whiting, and 
a pound of clear glue di.so'ved in warm water. Mix 
these well together. and let the mixture stand for several 
days. Keep the wash thus prepared in a kettle or port· 
ablc furnace, and when nsed, put it on as hot as pos.i· 
ble, with painters' or whitewash brushe.. Color to suit 
by addine: sparingly of a dry pigment. 

(4) W. F. C. asks how many Leclanche 
cell. it oU1i:ht to takc to ring a bell through about 900 
feet of No. 12 galvanized wire with good ground connec· 
tions at each end. Can I ring a bell with a ground 
circuit? A. Two Leclanche cells ShOllld suffice. You 
can use a ground connection. 

(5) L. V. , Sacramento, Cal. , asks : 1. 
Can you tell m e  a simple, inexpensive way of prepar' 
ing India ink so that it will keep in a liquid state, 
without becoming mouldy or losing any of its qualities ? 
A. The addition of a few drops of oil of cloves, oil of 
almouds, or carbolic acid will prevent its becoming 
mouldy, and It may thus be kept a long time; therc is 
no good way �eePing it permaneutly liquid. 2. I 
have a glass ltikstand with a brass hiull:ed cover; by 
an accident the cover was detached from the stand; can 
you tell me how to make a paste that will unite them? 
A. Use plaster of Paris • .  3. Can you tell me how to 
make lather for cleaninll: windows that Is merely rubbed 
on the glass, and w hen dry brushed otl' ? A. Mix 1 part 
of olive oil, 1 part of spirit of sal ammoniac, 2 of lime, 
and 1 of water to a thick paste. 4. What colors unite 
to form the color of gold? A. Use a combination of 
yellow and red uutil the desired shade is attained ; the 
peculiarity of gold is itt! metallic lu.ter, which of course 
cannot bc obtained by any combination of tints. 

(6) C. G. , Baltimore, Md. , asks : How 
can I restore the pliability of gas gum bags that have 
become hard? A. To a limited exteut rubber cau be 
restored by immersion in coal oil. 

(7) H. E. B. writes : I have two powder 
horns that have been hanging in a cupboard for some 
tim". On looking them over recently, I find that 
there are several holes eaten or bored through them.' 
The holes are about one-eighth inch in diameter, and 
look like the work of the apple tree horer, but no in.ect 
was visible. Can you explain what made the holc.? A. 
Professor Howard, of the Department of Agriculture, 
Washington, says that objects made of horn are not 
infrequently suhject to the attacks of insect. of VII
rious orders, and notahly of Coleoptera of the families 
Dermestidre and Ptinidre. The latter family (t. e., those 
species which have been observed to bore in horn) are 
too small for the size of the holes mentioned, but this 
size agrees very well with the, holes made by species of 
the genus Derme8tea, and among the varions species of 
this genus, D. 'IIulpinus i. most likely to have done the 
mischief. An accurate determination of the species in 
question Is not possible, however, without seeing the 
specimens themselves. Frequent handling of objects 
made of hom, or exposing them to sunlight, will ef· 
fectually protect them. 

(8) Z. R. B. asks the best present 
methOtI of japanning tin trousers buttons in large 
quantities. A. Tin buttons to be japanned should first 
be heated on sheet iron pans just hot enough to oxidize 
the tin slightly without melting it. This is to make the 
japan stick, as it is liable to crack off from bright tin. 
For dip work string the buttons on fine wire stretched 
across a bow made of lari:er wire. a hundred or more on 
a strine:. Make the bow with a loop to hang by. 
Heat the strung buttons, in the oven and dip in a long 
trough of Japan varnish thinned with turpentine to 
the proper consistency for the work. Hang the bow 
on a hook in the oven and touch the beads on 
the buttons with a wire to draw off the excess of 
Japan varnish. Bake at a temperature suitable 
for the kind of varui.h nsed, say 250° to 280° Fah. 
For a finer finish the buttons should have two coats, 
the first a very thin one and the second a thicker and 
better varnish. There is a hand way used by placing 
the buttons on little studs made of wire set in a piece 
of board or sheet Iron, the studs having shouldera to 
hold the buttons at the top, so that the varnish can be 
put on with a bmsh, which enables the use ot a stronger 
varnish thinly laid on. Bake the buttons on the pins. 

(9) .T. I. B. asks how to get the con· 
densed steam or water that aralns from the heating 
pipes of alfactory back into the boiler again by some au· 
tomatic method. The drain pipes are several teet above 
the water level of the boiler, and there Is a check 
valve near the boiler, but the water will not go hack. 
A. We fear that you have not given the full pressure 
of the boiler to the coils, as In a return system of �everal 
feet above the water line you should have a perfect cir· 
culation throue:h your coils, and the condensed water 
should 1I0w back to the holler . by gravity. To accom· 
plish this in a satl.factory manner the steam pipe should 
be large and the valve wide open; the steam connections 
with the coils should also be proportionately.1arge, and 
the valves always wide open when steam is required 
on the coils. Every coil should have an air valve, to 
avoid frequent blowing out to free £he system of air. 
If your pipe work is defect! ve in it. proportions. so that 
you cannot carry the full pressure into the colis, 
you may have to consider the cost of enlarging the 
pipes or of adding a return stcalO trap near the boiler, 
which ,will overcome the difficulty, at a cost of about 
$150. 

(10) .T. W. K. writes : I have a great 
number of articles made of cold rolled steel, about 2 
inches or 3 inches long, � inch wide, and varying from 
a IIftieth to one hundredth of an inch in thickness.\ The 
steel is of good quality. I want to harden tham 
tolerably straight. When heated and plunged in 
water or oil, they are curled and cockled in all 
shapes. What is also the best method! of tem· 
pering these articles? A. The hardening of thin 
pieces of steel of the character described should be 
done by dipping each piece separately and vertically 
into the water or oil. No miscellaneous dumping will 
bring them out straight. A pot of lead at full red or cherry 
red heat is the best for heating. Dip each piece vertically 
in the lead, and also vertically to harden. It a sand 
hath is used for heating, there is much trouble in pick· 
ing out such thin hot piece. without bending. If the 
pieces are of 8uch form as to be strong on wires half a 
dozen at a time, the process becomes less tedious. A 
method of hardening between cold surfaces of iron for 
perfectly lIat and thin work has been practiced with 
good results where hardness and fiatness are required. 
If a full spring temper only is required, the pieces may 
be hammered lIat after bluing, as in the saw trade. 
Possibly, if the pieces are now made from the rolled 
steel without annealing before heating for hardening, 
you will lInd your trouble in regard to curling. We do 
not think it possible to heat rolled thin steel ,nd hardeu 
it without previous annealing by any known method, 
other than by compression between cold dies. 

(11) T. H. B. writes : I am building a 
launch 20 feet long, 26 inches beam. 6 inches draught, 
very lIne lines, and wish to lIt with twin screws. What 

diameter anll pitch would be most suitable, and what 
speed could I probably obtain with 4 horse power? 
Could I use two De Bay propellers on above boat with 
any g�in in speed pver Thornycroft·s or other wakes? 
If so, what diameter, piteh, and Kpeed would be best? 
What is the highest .peed at which 2 and 4 inches diame· 
ter cast steel bevel gear wheels can be run with safety 
and economy, if accurately cut? A. As your boat is of 
very shallow draue:ht, you will have to immerse the 
screws below the keel for good effects. Use a pair of 
12 inch wheels, right and left blades, 30 inches pitch. 
You should he able to obtain a speed of 8 miles per 
hour with 4 horse power, and will need to make 325 
turns per minute for this speed. Steel gearing on 
shafts 3 inches diameter with 5 inches driver, giving 
the engine 195 turns per minute, will give effective ser· 
vice. We do not recommend the DetBay propeller screw; 
it is too complex. The Thomycroft is good, but not in 
use tor yacht launches. The plain radial wheel, with 
2 or 3 blades, bas been most approved in late practice. 

(12) C. G. Van B. asks : 1. What is the 
best method of soldering the ends of lIne copper wire 
together, especially for use in the secondary coil of an 
induction coil P A. Silver solder with vitrilled or melted 
borax as the lIux Is the best material. You will lInd 
it a very delicate piece of soldering to unite sucb,lIne 
wires. You must use a blowpipe. 2. What are the objec· 
tions, if any, to using resin as a Aux for such purposes! 
A. Resin is the best ordinary lIux for use on apparatus 
where it will make the solder take hold. Soldering 
acid should he avoided if possible. The following is 
recommended as a substitute : Lactic acid 1 ounce, 
glycerine 11 ounces, water 8 ounces. 3. How to re·tln 
soldering coppers. A. File them to a clean, even 
point, IIling until no pits or depressions are left in the 
faces. Heat them to a fair temperature', rather hot, dip 
for an instant in a solution of sal ammoniac. and then 
rub on a block of solid sal ammoniac with some solder. 
Turn the iron around continually. Or for the block 
of sal ammoniac you may 8nbstitute a brick, into which 
you have made a slight depression and put resin and 
some solder in it. Rnb the point up aud down against 
the depression until tinned. 

(13) .T. H. B. asks how to increase the 
strength of a magnetic horseshoe magnet and keep It 
strong. A. You may preserve its strength by keeping 
its armature in contact with its poles. This will hardly 
increase its strength ; you will do well if you can pre· 
serve it unimpaired. ' 

(14) G. R. T. writes : I have a tennis 
racket on which the stringing is getting a HU.le loose, 
but not enough to have it restrung. Please let me 
know whether there is any varnish I can put on to 
make them contract, or what I can do to tighten them 
without tsking It apart. A. Oiling the strings with 
linseed oil is effectual to a certain extent. Restringing 
is the only good and certain cure. 

(15) G. S. writes : I have seen an acid 
need for cutting steel, for making steel dies deeper, and 
giving a dead IInish to the work. What seemed strange 
to me was that it would not touch thc steel until it was 
touched with a piece of zinc. A. It is dilute nitric acid, 
I to io with water. The zinc Is used to establish a 
galvanic cnrrent, which starts the acid into action on the 
Rteel. It must be brought for a very short time into 
contact with the steel and acid. 

(16) F. N. D. asks : Why are the years 
1800 and 1900 not leap years? A. The true lolar year 

in length is 365 days Ii hrs. 48 min. 48'054 sec. Henee 
the correction by adding one day In every four years 
overcorrects it, and the aunual excess of 11 mill. 13'946 
sec. amountt! in a century to about eighteen hours, or. 
In four centuries to three days. Therefore, a further 
correction is introduc.ed by making but one out of four 
centurial years a leap year. This is so nearly correct 
that an error of only one day in 3,32Ii years is intro
duced. Those centurial years are leap years, the Ilrst 
two digits of whose numbers are divisible by four with· 
out a remainder. 

TO INVENTORS. 

.An experience of forty years, and the preparation of 
more than one hundred thousand applications for pa
tents at home and abroad. enable us to understand the 
laws and practice on both continents, and to possess un
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had on application, and per.ons 
contemplating the securing of patent., either at home or 
abroad, are Invited to write to thl. otllce for prices, 
which are low. In accordance with the times and our ex· 
tenslve facilities for conducting the business. Addre.s 
MUNN &; CO .. otllce SCIENTIFIC AMERICAN, 861 Broad. 
way, New York. 

INDEX OF INVENTIONS 
For _blcb Letter. Patent 0.- tbe 

(Jnlted State. were Granted, 

Karch 29, 1887" 
&ND EACH BEARING THAT DATE. 
I See note at end of li.t about copies of these patents.] 

Acoustic apparatus, electro, A. A. Knudson . . . .. . .  860,lllIl 
Adding machine, B. �'. Smith . . . . . . . . . . . . . . . . . . . . . . .  860,118 
Agricultural purposes. Implement for. C. La Dow. 860,810 
Animal exterminator, W. H. Leininger . . . . . . . . . . . .  860,232 
Animal trap lIuard. W. R. McCracken . . . . . . . . . . . . . .  aoo,2lIG 
AnnunCiator and shunt Circuit therefor, J. A. 

Barrett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  860,266 
Ant trap. S. A. 11alnes . . . . . . . . . . . . . . . . . . . . . . . . .  " M  . . 860.293 
.Autc.mBtic lubricator, T. W. Hugo . . . . . . . . . . . . .. . . .  860,151 
Automatic lubricator. J. Patrick . . . . . . . . . . . . . . . . . . . .  860,243 
Bag catch, Relnlsch &; Ochse . . . . . . . . . . . . . . . . . . . . . . . 860,ILl 
Bag. or satchels, .trap loop for, C. Relnlsch . . . . . . .  860,112 
Banjo, A. C. Fairbanks . . . .  . . . .  . . . . . . . . . . . . . . . . . . . .  iiOO,OOO 
Bar. See Clothes bar. Grate bar. 
Barrel cover, Broemser &; Bradshaw . . . . . . . . . . . .... .  860,201 
Bath tub and wash basin. O. Hammersteln . . . . . . . .  860,292 
Baths, process Qf and means for preparing medl' 

cated, M. F. B. Rice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  860,173 
Battery. See Galvanic battery. 
Bed, wardrobe, L. G. Kellogg . . . . . . . . . . . . . . . . . . . . . . .  860,022 
Beit reel. E. J. Worden . . . . . . . . .  ; . . . . . . . . . . . . . . . . . . . .  860.399 
Bendln" machine, M. Kennedy . . . . . . . . . . . . . . . . . . . . . .  860,� 
BlcycIB�antern"Prlndle &; Koyl. . . . . . . . . . . . . . . . . . . . .  860,392 
Bit. See BridIe bit. 
Blacking holder, J. F. Wood . . . .. . . . . .  . . . .  . . . . . . . . . . .  860,335 
Blind, window. Snell &; Van Slyke . . . . . . . . . . . . . . . .. . .  860,008 
Block. See Paving blOCk. Sheave block. Snatch 

block. 
Board. See Bulletin board. Wash board. 
Boiler. See Steam boiler. 
Boiler cleaner and water heater. A. H. Crockford. 860.145 
Boiler furnace, steam, J. Andersou . . . . . . . . . . . . . . . . .  860.079 
Boiler furuace, steam, J. Ham . . . . . . . . . . . . . . . . . . . . . .  860,385 
Books, machine for cutting Index steps In blank, 

C. Seybold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . . .  860,830 
Boots, machlue for buttoning. J. Keith . . . . . . . . . . . .  860.021 
Boots, mechanism for the manufacture of rub· 

ber, C. �'. Parker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  860,242 
Boots or .hoes. machine for marking vamp. for, 

A. E'. Preston . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  860.325 
Bottle, H. I. Leith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  860,102 
BottJe st<>pper, W. H. RedIngton . . . . . . . . . . . . . . . . .. . . 860,246 
Bott!e stopper. N. Schwab . . . . . . . . . . . . . . . . . . . . . . . . . . .  860.055 
Box. See Journal box. 
Box, J. W. Sprowle .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 860,866 
Box for holding rutlling. A. H. Engel . . . . . . . . . . . . . . .  860,212 
Brake. See Car brake. Machine brllke. Power 

brake. Vehicle brake. 
Brake apparatus. R. H. Laplllfe . . . . . . . . . . . . . . . . ... . . . 860,228 
Brake mechanism, fluid pressure automatic, G. 

Westinghouse, Jr . . . . . . . . . . . . . . . . . . . . . _ . . . . . . . . .  860,070 
Bridge, tru88 suspension, W. H. Haynes . . . . . . . . .. . .  860.34.7 
Bridges. compoSite pier for, A. Borneman . . . . . . . . .  860,27a 
BridIe bit. C. E. Heinze . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  860.286 
BridIe, M. E. Zeller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 860,193 
Brush. J. A. Williams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  860.190 
Buckle, harness. M.· E. Zeller . . . . . . . . . . . . . . . . . . . . . . . .  860,192 
Buckle or fastening device. automatiC, E. Buch-

holz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 860,869 
Bulletin board and broom holder, combined. M. 

W. Mahar . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  860,359 
Bung extractor, P. Christman . . . . . . . . . . . . . . . .  . . . . . .  359.986 
Bustle spring. J. Bowers . . ' . . . . . . . . . . . . . . . . . . . . . . . . . .  860.186 
Button, cuft'. G. B. Adnms . . . . . . . . . . . . . . . . . . . . . . . .. . . .  860,868 
Button fa.teners, machine for makIng. A. M. 

English . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . .  860,()(){ 
Button trimming. C. Seel . . . .  . .  . . . . . . . . . . . . . . . . . . . . .  860,329 
Buttons, machine for making, L. E. Chace . . . . . . . . .  359,99i 
ButtoDs, macbine tor maktnJ(, I�. P. Warner . . . . . . .  300,867 
CalistheniC apparatu.,. C. Bronner . . . . . . . . . . . . . . . .  , .  359,994 
Camera. See Photographic camera. 
Candy and process of manufacturing the same, G. 

D. Motl'at (r). . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  10.822 
Cap. See Sewer cap. 
Car brake, J. C. Schumacher . . . . . . . . . . . . . . . . . . . . . . . . .  860,004 
Car brake, automatic. J. S. Sterrett . . . . . . . . . . . . . .  . . •  860,062 
Car brake, electric, E. A. Sperry . . . • . . . . . . . . . . . . . . . .  860.liOO 
Car brakes, slack adjuster for. Corson &; Craue . . • .  860,400 
Car, railway, W. Marky . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 860,083 
Car replacer. A. McLeod . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  860,820 
Car seat. M. N. )j'orney. . . .  . .  . . . .  . . . .  . . . . .  . . . . . . . . . . . .  860,148 
Car seats, reversible back for, O. R. Lehudorlf . . . .  860.281 
Car. stock, G. D. Burton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  860,370 
Car strap, A. Brandon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  860,13'1 
Car wheels, moulding, J. J. Carr . . . . . . . . . . . . . . . . . . . .  860,086 
Cars, gate opening device for dumping, G. Wart· 

tlnger. . . . .  . .  . .  . .  . . . . . .  . . . .  . .  . .  . .  . .  . . .  . . . . . . . . . . . . . .  860,261 
Carbon dioxide, process of and apparatus for 

making. S. Cabot . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  359,996 
Carriage or wagon jack, H. Secco . . • . . . . . . . . . . . • . . . •  860,116 
C .... rlage top, G. T. Cooley . . . . . . . . . .. .. . . . . . . . . . . . .. . .  860,2IJ! 
Carrier. See Cash carrier. Trace carrIer. 
Cart, road, Straight &; Jameson . . . . . . . . . . . . . . . . . . . . . .  860,180 
Cartridge loading machine, G. M. Peters . . . . . . . . . . .  860.043 
C8IIe. See Show case. Watch case. 
C&ah carrier. Flagg &; Claflin, Jr . . . . . . . . . . . . . . . . . . . . . 860.101 
Cash regl.ter. W. C. McGill . . . . . . . . . . . . . . . . . . . . . . . . . .  300,860 

Casket cover�, etc., fastening devioe for, A. E. 
LockhArt . .  . . . . .  . . . . .  • . . . . . . . . . . . . . . . . . . . . . . . . . .  860,315 

Centrlfngal separator. J. Evans . . . . . . . . . . . . . . . . . . . . .  860,d42 
Chair. See Surgical chair. 
Charcoal kiln, J. E. McNanghton . . . . . . . . . . . . . . . . . . . . 860,288 
Chimes releasing mechanl.m. R. B. Carr . . . .. . . . . .. .  860,:«m 
Chimney, J. E. Twlname . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  860,382 
Chopper. See Cotton chopper. 
Churn, O. Hilton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  860.299 
Chum dasher, M. O. Dolson . . . . . . . . . . . .  • . . . . . . . . . .  860,2O!1 
Cider mlll llrinder and press, W. Seymour . . . . .. . . . .  860,3.11 
Cigar machine, J. Prangley. . . . . . . . . . . . . . . . . . . . . . . .  860,OUl 
Cigar t.ps. device for drying and perforating, T. 

Karotz . . . . . . . . . . . . . . . . . . . . . .  , . .  . .  . .  . .  . . . .  . .  . . . . . . . . .  860.302 

Cleaner. See Boiler cleaner. Grain cleaner. 
ClevIs, F. Kirkpatrick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  860.023 
Clock, alarm, A. B. Hawley . . . . . . . . . . . . . . . . . . . . . . . . . .  860.34.6 
Olock, burglar alarm. C. E. Burnham . . . . . . . . . . . . ... . 860,338 
Clock, primary electric. Abell &; Gilford . . . . . . . . . . . .  860.078 
Clock, secondary eleotrlc, W. B. Harvey . . .  . . .  . • • .  aoo,092 
Olothe. bar, bracket, E. C. Hiscock . . . . . . . . . . . . . . . . .  860.886 
Clothes drier, G. J. C"'pewell . . . . . . . . . . . . . . . . . . . . . . . .  860,275 
Clutch, T. Rogers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  860.299 
Clutch. T. Wehner . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . .  860,2b� 
Coaoh pad, F. C. Kimball . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  860,361 
Cotlln haudle. W. Hamilton . . . . . . . . . . . . . . . . . . . . . . . . .  800.011 
Cotlln lowering Ilttachment, B. W. Newlove . . . . ... . 860.289 

Collar and necktie fa.tener. A. Lucasse . . . . . . . . . . . .  860.1ll6 
Colter coupler plate, T. Meikle . . . . . . . . . . . . . . . . . . . . . .  300,034. 
Column for buildings. A. Blaser . . . . . . . . . . . . . . . . . . . . .  860 llU. 
Comb. See Curry comb. 
Condenser, smoke. B. Roberts . . . . . . . . . . . . . . . . . . . . .  860,052 
ConduIt for underground conductor., Loesner &; 

De Bravura . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . .  800.816 
Conveyer, J. M. Dodge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  860,8n 
Conveyer apparatus, G. C. Blickensderfer . . . . . . . . . .  35!1,991 
Cork presser, Crouse &; Lewis. . . . . . . . . . . . . . . . . . . . . . . .  860,aro 
Corn cutter, R. Godfrey . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  860,219 
Corn husking and crushing machine. E. A. Porter 300.0« 
Corn splitting and crushing machine, E. A. Por-

ter . . . . . . . . . . . .  , . . . . .  . .  . .  . .  . . . .  . . .  . .  . .  . .  . . . . . .  . .  . .  . . .  360,0Ul 
Cor.et, I. Newman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  300.328 
Cotton chopper and CUltivator. combined, C. L. 

Ferrlott . . .. . . .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  860.2U 
Cotton condenser, A. G. McGehee . . . . . . . . . . . . . . . . . .  860,286 
Coupling. See Pipe coupling • .  Tube coupling. 
Cultivator, T. J. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  860.27' 
Cultivator, M. Danos . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  860.281 
Cultivator, sulky, J. L. Ingersoll . . . . . . . . . . . . . . . . . . .  360.300 
Cultivator, P. E. Kirven . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  860.3m 
Cultivator. listing, W. R. Wilson . . . . . . . . . . . . . . . . . . . . 860,SS4 
Cultivator, pulveriZing, J. L. Paynter . . . . . . . . . . . . . .  860.109 
Cup. See Grease cup. 
Curry comb, O. Jenness . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  360,301 
Cut-oft'. automatic. E. Thomson . . . . . . . . . . . . . . . . . . . . .  JOO,124 
Cut·oft'. electro·magnetic. E. Thomson . . . .. . . . . . . . .  360.123 
Cut-olf for water pipes, W. G. Browne . . . . . . . . . . . . . .  860.Is!! 
Cut-olf for water pipes. automatic, W. G. Browne. 36O,08b 
Cut-olfvalve. automatic, W. G. Browne . . . . . . . . . . . . 8OO,UO 
Cutter. See Corn cutter. Fodder cutter. 
Cutting flexible material, apparatus for, F. A. 

Fowler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 860,149 
Cyclometer. O. B. Beach . . . . . . . . . . . . . . . . . . . . . . . .... . . .  860,2O!I 
Dial repairlug tool, C. Teske . . . . . . . . . . . . . . . . . . . . . . . .  360,253 
Die for shaping arch bar., M. Kennedy . . . . . . . . . . . . 860,092 
Ditching machine, L. A. Desy . . . . . . . . . . . • . . . • . . • • • . •  860,282 
Door check. pneumatic, 6c. S. Perkins . . . . . . . . . . . . . .  360,013 
Dress shield and maklnj1,' the same, G. A. Close . . . . 860,143 
Drier. See Clothes drier. Malt drier. 
Drilling machines, frame for power, J. S. Wallace 300,183 
Drilling machine., supporting column for, M. F. 

Smith· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 860,117 
Drilling tools, box coupling for. A. W. Lewts . . . . . . 860.312 
Dropper. See Fertilizer dropper. . 
Dumb walter. M. J. Lawlor . . . . . . . . . . . . . . . . . . . . . . . . . .  300,027 
Dumping apparatus, portable. G. Warttlnger . . . . . . 860,200 
Dust collector. R. Whi tehill . . . . . . . . . . . . . . . . . .  860,129, 860.100 
Ear drum. artiliclal, E. A. Williams . . . . . . . . . . . . . . . . . 360,m4 
Earring. E. A. Straat. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  880.895 
Eg" preserving compound, N. C. Jurgeus . . . . . . . . . .  860.300 

Egg tester, M. Sexsmlth . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  860.116 
EglI_, apparatus for preserving, W. N. Candee . . . . .  860.202 
Electric circuit controller, automatic. T. P •. Co-

nant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  860,375 
ElectrIc distribution, .ystem of, E. Thomson, 

860.122, 860.125 
Electric Indicator, �'. K. Fitch . . . . . . . . . . . . . . . . . . . . . .  860.381 
Electric furnace, E. H. &; A. H. Cowles. . . .  . .  . . . . .  860,144 
Electric lights, apparatus for suspending, Nichol. 

&; Coombs, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  860,tMO 
Electric machine, dynamo, Walter &; Batchelor, 

860,258. 360,2lI9 
Electric machines, armature for dynamo, W. A. 

Lelpner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  860.030 
Electric motor, �'. E. Fisher . . . . . . . . . . . . . . . . . . . . . . . . .  860.216 
Electric slgnal sy.tem. C. Lambdin . . . . . . . . . . . . . . . . .  860,026 
Electric sole. F. B. Wallis . . . . . . . . . . . . . . . . . . . . . . . . . . . .  860.121 
Elevator, G. B. Bergen . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  860,270 
Elevators. device for controlling the operation of. 

G. H. Reynold.. . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . 860,�8 
Embankment protector, A. M. Kanters . . . . . . . . . . . . 860,221> 
End gauge or .idinj1,' jack, C. Dunbar . . . . . . . . . . . . . . . .  860.088 
End j1,'ate, Wlllfon, J. T. Wiley . . . . . . . . . . . . . . . . . . . . . . .  aoo,m2 
Engine. See Steam engine. 
Engine. J. A. I.idback . . .. . . . . . . . . . . . . . . . . . . . . .. . . . .  860.863 
Extractor. See Bung extractor. 
Fabrics and other sheet materials. method of and 

mechaulsm for te.tlng. S. D. Locke . . . . . . . . . . . . .  JOO.lOO 
Feed water heater, C. H. Holt . . . . . . . . . . . . . . . . . . . . . . . 860.349 
Feed water heater and purlfler, E. G. T. Colle . . . . .  860.207 
Fence, W. A. Holme . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  860.155 
Fence, I. B. Mahon . . . . . . .  . . .  . .  . . . .  . . .  . .  . .  . .  . .  . .  . .  . . . . . 860,318 
�'ence machine, J. P. Brown . . . . .  . .  . . . . . . . . . . . . . . . .  860.401 
Fence machine, G. W. Williams . . . . . . . . . . . . . . . . . . . . .  860.189 
Fence po.t, L. F. &; B. C. Wickers . . . . . . . . . . . . . . . . . . . 800,181 
Fence wire tension device, J. L. BraJIett . . . . . . . . . . .  860,iJ8s 
Fence wires. device for twisting. J.  Y •• Bratl'ett . . .  860./& 
Fertilizer dropper and hlll former for tobacco 

plant., combined. COj1,'hill &; Un.eit . . . . . . . . .. . . . .  860.205 
File for letters. papers, bm •• etc .. V. Hellbrunn . . . '060.:148 
Fire escape, S. G. Underwood, Sr . . . . . . . . . . . . . . . . .. . . 860,833 
Fire extingul.her, Butomatic. J. Clapp . . . . . . . . . . . . .  860,142' 
Fire lighter, M. A. Foster . . . . . . . . . . . . . . . . . . . . . . . . . . . .  860.383 

Fires. life.savlng net for use at, H. Bonner. . . .  . . .  800 082 
Fish, transporting live, W. G. Murphy . . . . . . . . . . . . . .  360.1191 
Fishing. artificial bait for. W. A. Cooke . . . . . . . . . . . . 860,3.19 
Flour receptacle and sifter, combined, F. A .  

Tyler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  860,065 
Fodder cutter, Gould & Spencer . . . . . . . . . . . . . . . . . . . . .  860.010 
Fruit jar, D. E. A.hby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8OO,lat· 
�'rult jar cover. L. P. R. Le Compte . . . . . . . . . . . . . . . . 860.165 
Furnace. See Boiler furnace. ElectrIc furuace. 

Straw burninR furnace. 
I!'urnace, E. W. Vanduzen. . . . . . . . . .  . . . . .  .. . . . . . .. . .  360.182 
Gauge. See End gauge. 

. 

Gau&'e for mouldln"s, W. T. Farrell . . . . . . . . . . . . . . . .  300.213 
GalvaniC battery, P. J ablochkolf . . . . . . . . . . . . . . . .

..
. . . .. 860.168 

Galvanic battery solution, W. P. KookOjl,'ey . . . .  , . . .  360,(iU 
Garment supporter. M. T. Jones . . . . . . . . . . . . . . . . . . .  860,224 
Gas generator, A. Ordonez y Ponce . . . . . . . . . . . . . . . . .  860.240 
Gaa meter, Langlais &; English . . . . . . . . . • • . . • . . • • . . . •  860;00II 
Gas producer, Herrick & Topham . . . . . . . . . . . . . . . . . . .  81lO,2II'.I 
Gas regulator, J, A, J.yon . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8OO,S811 
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Gate. See End gate. 
Generato.r . . See Gas generator. 
Glass mould. R. G. A. Witt . . . . . . . . . . . . . . . . . . . . . . . . . 360.(116 
Glove. J. Blomstrom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :360,135 
Glove iastener. S. Porter . . . . . . . . . . . . . . . . . . . .  360.110. 360.111 
Governor, steam, D. A. Woodbury . . . . . . . . . . . . . . . . . . 360,336 
Grading ditches, leveling icstrument for, E. 

Reichenbach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 360.247 
Grain cleaner. L.  Prevost . . . . . . . . . . . . . . . . . . . . . . . . . . .  360.061 
Grain drills • .  clearing attachment for, W. H. 

Mitchell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 360.322 
Grate bar. E. W. Vanduzen . . . . . . . . . . . . . . . . . . . . . . . . . .  ;l6O.067 

Grease cup. J. E. Dunniaan . . . . . . . . . . . . . . . . . . . . . . . . . .  360,379 
Grinding mill feeder. M:N. Elwell. . . . . . . . . . . . . . . . . .  360.284 
G uard. See Animal trap guar<i. 
Halter. E. R. Michaelis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  360.035 
Handle. See Coffin handle. 
Harrow, A. Byington . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35,Q,995 
Harrow, disk. C. La Dow . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  360,352 
Harrow. wheel or disk, ":". G. Hill . . . . . . . . . . . . . . . . . . . 360.09.1 
Harvester. J. F. Steward . . . . . . . . . . . . . . . . . . . . . . . . . . 360.120 
Harvester. graIn. A. S�rk . . . . . . . . . . . . . . . . . . . . . . . . . . . . 360.061 
Harve&terg, tilting <revrce :for. J., KeUer . . : . . . . . . . . 350.226 
Harves,ting machine. corn, C. W. Wa,rdweJl . . . . . • . . 36U.069 
Hawse and deck Drpe stopper. R. Lavery . .  . .  . . . .  .00.164 
Hay rake, horse, H. Myers . . . . . . . . . . . . . . . . . . . . . . . . . . , 360,039 
Heater. See Feed water heater. 
Heating and cooling buildings, electrical appara-

tus for. E. H. Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  360,223 
Hog cholera remedy. E. H. Roberts . . . . . . . . . . . . . .  360.363 
Holder. See Blacking hOI<ter. Rein holder. 
Horse detacher, W. W. Philips . . . . . . . . . . . . . . . . . . . . . . 360,324 
Hose storing and drying device, C. H. &; C. A. 

Favel . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 360.006 
Hydrant. D. T. Perkins . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  360.245 
Indicator. See Electric indicator. 
Induction coil. O. T. Blathy . . . . . . . . . . . . . . . . . . . . .. . . . .  360.198 
Ingots, apparatus for loading and unloading, F. 

Le Blond . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  360.028 
Insulatf>r. W. F. Locke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  360.354 
Intestines • .  machine for cleaning, Davis & Aberle. 360,001 
J ack. See Carriage or wag-on jack. 
Jar. See Fruit jar. 
J ewelry. ornamenting. W. C. Edge . . . . . . . . . . . . . . . . . .  360,288 
Journal bearing. adjustable. T. W. Shepherd . . . . . .  360.117 
J ournal box. T. McGrath . . . . . . . . . . . . . . . . . . . . . . . . . . . .  360.237 
Kiln. See Charcoal kiln. 
Knife. polisher and cleaner. J. B. Riley . . . . . . . . . . . . .  360.1H 
Knitted garment. J. Holmes . . . . . . . . . . . . . . . . . . . . . .. . . . 360.094 
Lamp and socket. electric. C. G. Perkins . . . . . . .. . . . 360.244 
Lamp. electric arc, C ro.wduB & Sutton . . . . . . . . . . . . . .  300.377 
Lamp, electric arc, I�. Hanson . . . . • . . . . . . . . . . . . . . . . . 300,151 
Lamp. electric arc. J. Tregoninll . . . . . . . . . . . . . . . . . . .  360,254 
Lamp extinguisher, J. A. SeharIin . . . . . . . . . . . . • . . . . .  360,328 
Lamp post and signal. W. C. Smith . . . . . . . . . . . . .. . . . . 360.252 
JAlntern, tubular, Burn & Schultz . . . . . . . . . . . . . . . . . .  359.993 
Lathe. automatic, F. E. Fisher . . . . . . . . . . . . . . . . . . . . . . 360.215 
Lathe tool support. J. R. Back . . . . . . . . . . . . . . . . . . . . . . 360.132 
Level. plumb. E. Dully . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  360.378 
Lifter. See Pan lifter. 
Lock. See Nut lock. Sash lOCk. Seal lock. 
Lock. C. R. Uhlmann . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  360.066 
Locomotion on steep inclines, effecting, R. H. La-

pa�e. . . . . . . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  . . . . . .  360.230 
Loom shedding mechanism. W. Z. Woodstock . . . .  360.398 
Lubricator. See Automatic lnbricator. 
Machine brake, Barger It Hilton . . . . . . . . . . . . . . . . . . .  360.080 
Malt drier. D. A. Wallace . . . . . . . . . . . . . . . . . . . . . . . . . . . .  360.257 
Marking letters. ligures. etc . •  J. P. Scott . . .  ; . . . . . . . . 360.115 
Mechanical movement, A. C. Arneson . . . . . . . . . . . . . . 360,194 
Merchalldise, devi.ce for exhibiting, J.  H. Schoon-

mal<er . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 360.114 
Metal cutting machine. B. J. Malone . . . . . . . . . . . . .. . .  360.032 
Metal surfaces. ornamenting. W. Hyland . . . . . . . . . 360.387 
Meter. See Gas meter. 
Mould. See G lass mould. Pipe mould. 
Moulding machine. G. G untz . . . . . . . . . . . . . . . . . . . . . . .  360.011 
Moulding machine, A. 1.1. Stevens . . . . . . . . . . . . . . . . . . .  360.119 
Moulding machine, sand, G. Guntz . . . . . . . . . . . . . . . . .  360.012 
Mortising machines, gauging device for. J. E. 

Kessler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  360.303 
Motor. See Electric motor. Pump motor. 
Motor. J. P. Watson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  380.184 
Mowers. cutting apparatus for. C. W. Bradford . . .  359,9H2 
Mowers. cutting apparatus for. W. E. Clough . . . . .  360.374 
Mowing machine. H. L. Hopkins . . . . . . . . . . . . . . . . . . . . 360.019 
Music boxes, speed regulator for. E. Sueur . . . . . . . .  360,396 
Musical instrument. mechanical, J. H. Chase . . . . . .  360.280 
Musical instrument. mechanical, C. I{retschmar . .  360,163 
Musical instruments. keyboard for, P. Von Janko 360,255 
Nail machine, wire. L. A. "Font,alne . . . . . . . . . . . . . . . . . .  360,34a 
Number or letter plate. II. Z. Kimball . . . . . . . . . . , . . .  360.388 
Nut lock. D. P. G ienty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  360.091 
Oil tank. measuring. J. L. Geier . . .. . . . . . . . . . . . . . . . . .  360.289 
Packing ring for pistons. W. W. St. John . . . . . . . . . .  360.121 
Pad. See Coach pad. 
Pan lifter. G. A. Germond . . . . . . . . . . . . . . . . . . . . . . . . .. . . 360.218 
Paper and other material apparatus for waxing, S. 

M. Chester . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ . . . . . . . . . .  360.373 
Paper decorations. manufacture of, J. E. Darnall. 300,(0) 
Paper machines. screen cleaner fori F. M. Ed-

munds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . . • . . • .  360,089 
Pavement. street, D. Harger . . . . . . . . . . . • . . • . . . . . • . . .  360,152 

Paving blOCk. L. B. Sawyer. . . . . . . . . . . . . . . . . . . . . . . . .  360.364 
Pen holder tip. H. Hewitt . . . . . . . . . . . . . . . . . . . . . . . . .. . .  :J6O.298 
Pencil sharpener, Lewis & Bowman. . . . . . . . . . . . . . .  360,313 
PhotographiC camera, W. H. Lewis . . . . . . . . . . . . . . . .  360,314. 
Photographic camera. A. C. Sargent . . . . . . . . . . . . . . . .  360,249 
Pianos and organs. keyboard at.tachment for. J. 

H. Rheem. . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  360.051 
Pin. See Safety pin. 
Pipe coupling. R: H. Lapage . . . . . . . . . . . . . . . . . . . . . . . . .  360.2'29 
Pipe mould. W. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 360.25i 
Planer feeds. gearin", for wood. W. H. Gray . . . . . . . 360.150 
Planter, corn, 1. Haines . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  360.345 

Plow. G. Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 360.075 
Plow. planting. J. P. Black . . . . . . . . . . . . . . . . . . . . . . . . . . .  360.271 
Plow. rotary. C. R. �'o8ter . . . . . . . . . . . . . . . . . . . . . . . . . . . :J6O.090 
Plow. sulky. H. Gale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  380.217 
Post. See �'ence post. Lamp:post. 
Power brake. R. SOlano . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  360.179 
Press. See Cork preMs. 
Printinll apparatus, chromatic. Wheelan & 

Schurch . . . . . . . . . . . . . . . . . . . . . . . . . . : . . . . . . . . . . . . . . . . .  360.185 
Protector. See Embankment protector. 
Pump motors. stop mechanism for, C. Saunders . .  360,250 
Pump regulating device, li'. M. Wheeler . . . " . . . . . . .  360�On 
Rack. See Wagon rack. Whip rack. 
Radiator. steam. E. Mansell . . . . . . . . . . . . . . . . . . . . . . . . .  380.319 
Railway rail splice. 8. M .  Prevost . • . . . . . . . . . . . . . . . .  360.047 
Railway signal. G. H. Wright . . . . . . . . . . . . . . . . . . . . . . . .  360.077 
Railway signal, electric. J. M. Scott . . . . . . . . . . • . . . . .  360.175 
Railway tie. M. Y. Thompson . . . . . . . . . . . . . . . . . . . . . . . .  360.397 
Railway time slgr .J, Simpson & Strain . . . . . . . . . . . . . 360.056 
Rake. See Hay rake. 
Ra.nge. broilin�, Calone & Danton . . . . . . . . . . . . . . . . . .  360,372 
Recorder. See Time recorder. 
Reel. See Belt reel. 
Rellector for electric 1Igbts, DowninK & Upham . . 360.002 

Reilister. See Cash register. 
Reir\sterlng apparatus, F. H. Hambleton . . . . . . . . . . 360.291 
Retrnlator_ See Gas regulator. 
IleID.bolder, C. E. Auatln, . . . . . . . . . . . . . . . . . . . . . . . . . . .  360.264 

Rein holder. check. Carroll & Cilley . . . . . . . . . . . . . . . . 360,278 Wood working machine. W. R. Briggs . . . . . . . . . . . . . . 360.138 
Resin acid ethers. manufacture of. E. Schaal (r) . .  10.823 Wooden tUb. B. E. Cagle . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . .l6O.371 

Revolvers. barrel catch device for. D. B. Wesson .  360.263 
Ring. See Earring. Packing ring. 
Riveting machine. J. S. Snedeker . . . . . . . . . . . . . . . . . . 360.178 DESIGNS. 
Rolling girder rails, rolls for. A .  J. Moxham . . . . . . . 060.036 
Routing machine. G. K. Birge . . . . . . . . . . . . . . . . . . . . . .  360.081 
Saddle. harness. A. P. Waddell . . . . . . . . . . . . . . . . . . . . . . 360.256 
Saddle. harness. M. E. Zeller . . . . . . . . . . . . . . . . . . . . . . . . 360.191 
Saddletree and check hook. D. W. Palmer . . . . . . . . . 360.241 

Safety pin. D. A. Carpenter . . . . . . . . . . . . . . . . . . . . . . . . . .  360.27fi 
Sale and delivery of llrepared articles, apparatus 

for the automatic. W. P. Keeson . . . . . . . . . . . . . . . .  360.1t:O 
Sash balance. J. D. Hess . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  360.2!l7 
Sash fastener, '11, If'. Timby . . . • . • . • . . . . . . • . . . . . . . . .  360,064 
Sash lock. n. B. Hart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  360.015 
Saw drag. S. Hershey . . .  ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  360.018 
Sawmill dog. H. T. Basim . . . . . . . . . . . . . . . . . . . . . . . . . . . 360.268 
Sawmill feed mechanism, H. T. Bastm . . . . . . . .. . . . . 360.267 

Bottle. A. Goetting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17.222 
Bottle. ll·. J. Park . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17.215 
Brush body. wa,h. C. R. White . • • . • • . . . . . . . . . . . . .  · . . . 17.280 

Burial casket lid. L. Stein . . . . . . . . . . . . . . . . . . . . . . 17,218. 17.227 
C�ms, casing for. W. Grange . . . . . . . . . . . . . . . . . . . . . . . . . . 17,221 
Carpet,· J. L. Folsom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17.211 
Carpet. H. Hunt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  17.2't.1 
Carpet. H. North . . . . . . . . . . . . . . . . . . . . . . . ' "  . . . . . . . . . . . . . 17.214 

Curtain fabric. C. Wheeler . . . . . . . . . . . . . . . . . . . .  17.228. 17.229 

Easel. M. W. Carr . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 17.220. 17.281 

Ice machine frame. W. J. Ferguson . . . . . . . . . . . . .. . . . . 17.210 
Moulding, Ii'. Mankey . . . . . . . . . . . . . . . _ . . . . . . . . . . . . . . . . . .  17.226 
Panel, F. Mankey ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17.224. 17,225 
Plaq'lC. W. M. Pfitzner . . . . . . . . . . . . . . . . . . . . . . . . .  17.216. 17.217 Sawmill set works. J. J.  Kirby . . . . . . . . . . . . . . . . . . . . . . . 360.305 

Scale. platform. H. r.. �'isher . . . . . . . . . . . . . . . . . . . . . . . 360.287 Sign. watchmaker·s. L. S. Grout . . . . . . . . . . . . . . . . . . . . . .  17.21 3 

Scale. recording. H. Harrison . . . . . . . . . . . . . . . . . . . . . .  360.220 Stove. parlor. �'. Goebel . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17.212 

Scale. weighing. J. R. Wilkinson . . . . . . . . . . . . . . . . . . . . 360.073 I Stove, parlor, G . G. Wolfe . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17.219 
Scales, adjustment for soring, L. Langdon . . . . . . . . .  3(-j(),WJ 
Scraper, road. F. M. Everingham . . . . . . . . . . . . . . . . . . . . 360,380 
Scmper. wheeled dirt. Fitzgerald & Osborn . . . . . . . .  360.001 
Seal and door fastener, contin uous recording. G. 

J. FerKuson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . 360.285 
Seal lock. J. A. Kirby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  360.100 
Seat. See Car seat. 
Secretary table. A. Iske . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 360.020 
Separator. See Centrifugal separator. 
Sewer cap. P. J. McMahon . . . . . . . . . . . . . . . . . . . . . . . . . . . 360.168 
Sewing machine. M. W. Clay . . . . . . . . . . . . . . . . . . . . . . . .  360.087 
Sewing machine. J. Holroyd . . . . . . . . . . . . . . . . . . . . . . . . .  380.095 
Sewing machine cop, M. V. Palmer . . . . . . . . . . . . . . . . .  360,108 
Sewing machines, hand power attachment for. J. 

M. Cosby . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  360.316 
Shaft. vehicle. D. L. Cheek . . . . . . . . . . . . . . . . . . . . . . . . . .  360.204 
Shaving apparatus. R. M. Keating . . . . . . . . . . . . . . . . . . 360.153 

. TRADE MARKS. 
Alloy for reducing friction. metal. lllinois A lloy 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14.222 
Calico goods. American Printing Company . . . . . . . . .  14,199 
Canned fruits and vegetables. Cornly & Flanigen . .  14.201 
Cocoa and chocolate. C. J. Van Houten & Zoon. 

14.216 to 14.218 
Collars, cuifs, and shirts, J. K. P. Pine . . . . . . . . . . . . . . .  14.215 
Cotton and woolen goods, China and Japan Trad-

ing Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14.200 

Cotton linings. Hyde & Burton . . . . . . . . . . . . . . . . . . . . . . •  14.205 
Dress goods. F. Loeser & Co . . . . . . . . . . . . . . . . . . . . . . . . . . 14.207 
Hair, liquid dressing for the, E. Meyer . • • . • • . . . . . . . .  14.210 
Hoes. Iowa Farming Tool Company . . . . . . . . . . . . .. . . . 14.225 
Lemons. D. Cuccio . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14.221 

T H E  

[APRIL 16, 1887. 
U N I V E R S A L  F LY CATCH E R .  

A remarkable fl y  trap has been per� 
fected that will supersede "II other 
fly traps and fly papers, and keep any 
house free from flies. Patented in 
United States, Canada, England, 
France, Belg-iuffi. Germany, Austria, 
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208 Brannan St., San }J"rancisco. Cal. 

EXCELLENT BLACK COPIES of anythfntg written of drawn.. with any Pen (or rl'ype Writer) b y  the Patent 

AUTOCOPYIST pnly equalled by 
Lltho!<raphy. 

Specimens Free. 
AUTOCOPY18T CO., 3 'I'homas Street, New York. 
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lui 
THE SCIENTIFIC AMERICAN ARCHI-

Sheave block. J. H. Redmond . . . . . . . . . . . . . . . . . . . . . . . 360.050 , Medicinal fruit lozenge. R. H. Vansant & Co . . . . . . . . 14.219 

TECTS' AND BUILDERS' EDITION is issued 
monthly. $2.50 a year. Single copies, 25 
cents. Forty large quarto pages, equal 
to about two hundred ordinary book Shovel or scoop, T. IJees . . . . . . . . . . . . . . . . . . . . . . . . . . . . 360,029 

Show case, counter. W. W. & .1 .  H. Hinton . . . . . . . .  360.153 
Shutter worker. A. H. Dodd . . . . . . . . . . . . . . . . . . . . . . . . 360.146 
Shutter worker, F. B. Mallory . . . . . . . . . . . . . . . . . . . . . . .  360.031 
Signal. See Rail way signal. Rail way time si,,-

nal. 
Slate. school. P. C. Ritchie . . . . . . .  _ . . . . . . . . . . . . . . . . . . .  ;l6O.327 
Snatch block. W. W. Patterson . . . . . . . . . . . . . . . . . . . . . .  360.041 
Snow scraper. G. A. Birch . . . . . . . . . . . . . . . . . . . . . . . . . . . .  360.196 
Soda and mineral waters, dispensing apparatus 

for. G. A. Hearn. Jr. .  . . . .  . . . . . . . . . . . . . . .  _ . . . . . .  360.221 
Speed. device for changing. French & Gilford . . . . .  360.383 
Spinning spindle support. W. T. Carroll . . . . . . . . . . . .  JOO.277 
Spring. 8ee Bustle Spring. 
Square and bevel. try. E. P. Kendall . . . . . . . . . . . . . . .  360.161 
Stanchion. D. J. Barnes . . . . . . . . . . . . . . . .  . .  . . . . . . . .  360.265 
Stand. See Umbrella stand. 
Steam boiler. ll'. D. Maltby . . . . . . . . . . . . . . . . . . . . . . . . . . 360.233 
Steam boiler. N. ll·. Sawyer . . . . . . . . . . . . . . . . . . . . . . . . . 360.050 
Steam engine. G .. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  360.057 

Stereotype plates, base for.L. Klopsch . . . . . . . .  , . . . .  360.307 
Stool. piano. �'. N eppert . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . .  360.169 
Stopper. See Bottle stopper. Hawse and deck 

pipe stopper. 
Stove. M. E. Birnbaum. . . . . . . . . .  . . .  . . . .  . . . .  . . . .  . . . . .  &.0.197 
Stove. bathing. G. Boegler . . . . . . . . . . . . . . . . . . . . . . . . . . 360.199 
Stove or -furnace. H., E. Taber . . . . . . . . . . . . . . . . . . : . . . .  360,063 
Strap. See Car .strap. 
Straw burning furnace, M. Lafever . . . . . . . . . . . . • . . . .  360.227 
Stringed instruments, key for. H, W. White . . . . . . 360,186 
Supporter. See Garment Bupporter. 
Surgical chair, F. E.  Case . . . . . . . . . . . . . . . . . . . . . . . . . . . .  360,219 
Suspender attachment. Raymond & Derrick. . . . . 360.049 
Tack driving machine. M. R. & F. N. EthJJidge . . . .  360.147 
Tank. See Oil tank. 
Telegraphy. railway car. J. A. Barrett . . . . . . . . . . . . . .  859.ll9O 
'I'elephone. H. E. Waite . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  360.068 
Telephone. mechanical. C. M. Radford . . . . . . . . . . . . 860.362 
'l'hermometer, night, C. H. Myers . . . . . . . . . . . . . . . . • . . 360,038 
Tie. See Railway tie. 
Time recorder� watchman's, E. J. Colby . . . . . . . . . . . .  859,999 
rrongue support. C. Rupprecht . . . . . . . . . . . . . . . . . . . . . .  J60,3t�4 
Tongue. vehicle, A. Good>year . . .  '.' . . . . . . .  , • . . • • . . . . .  360,0U9 
��ooth crown, artificial. G. A. Colomb . . . . . . . . . . . . . 360,200 
Toy, mechanical, D. H. Murphy . . . . . . .  .. . . . . . . . . . .  360,037 
Trace clU'.rier., W. S. Pritz . . . . . . .  : . . . . . . . . . . . . . . . . . . . .  360.048 
Transit.instrument. b'. J. Miller . . . . . . . . . . . . . . . . . . . .  360.321 
'I'rap. See Ant trap. 
Trap. H. C. Weeden . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ . . . 360.128 
Trnck. adjustable stove. J. A. Hankins . . . . . . . . . . . . .  360.295 
Truck and hose carriage, combined ladder, J. Fer-

rel .  . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  360,286 
Tub. See Bath tub. Wooden tnb. 
Tub fastener, S. E. Moore . . . . . . . . . . . . . . . . . . . . . . . .. . .  S60.S90 
Tube coupling, A. Reese . . . . . . . . . . . . . . . . ' . . . . . . . . . . . .  360.172 
Tubes, apparatus for bending. E. P. Follett . . . . . . . . 360.288 
Type channel. A. A. Low . . . . . . . . . . . . . . . . . . . . . . . . . . . . 360.957 
Type containing channel, A. A .  Low, 

360.104. 360.305. 360.356. 360,358 
Type distributing apparatus. J obnson & Low. 

360.096. 360.097 
Type writer cabinet. Harter &; Parker . . . . . . . . . . . . . .  360.016 
Type writing machine. E. R .. Barron . . . . . . . . . . . . . . . . 360.133 
Umbrella. F.· Haitz . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .  360.294 
UmbreUa stand. G. W. Shanks . . . .  ; . . . . . . . . . . . . . . . . .  360.361; 
Valve, automatic, -W" .G.· Browne . . . . . . . . . . . . , . . . . . . .  360,141 

Valve. bal"nce throttle. W. A. Pendry . . . . . . . . . . . . .  360.170 
Valve. balanced throttle. W. A. Pendry . . . . . . . . . . . . 360.171 
Valve. stoP. D. Gilson . "." . . . . . . . . . . . . . . . . . . . . . . . . . . .  360.290 
Valve. straight-way. E .. Lunkenheimer . . . . . . . . . . . . .  360.167 
Vehicls brake. H. J. Banta . . . . . . . . . . . . . . . . . . . . . . . . . .  360.195 
Vehicle. side bar. W. H. Bowe . . . . . . . . . . . . . . . . . . . . . .  360.:lOO 
Velocipede. E. C. Hernandez . .  . . . . . . . .  . . . . . .  . . . . . .  360.017 
VelOCipede. H. A. King . . . . . . . . . . . . . . . . . ; . . . . . . . . . . . .  360.162 
Velocipede. E. G. I,atta . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 360.101 
Veneer dishes, machine for making. Treat & 

Banghart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 360.1B1 
Veneer . drums. machine for -formiDIi:". Godfrey & 

Halstead . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 360,344 
Violin .  J.  D. I,oppentien . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  360.317 
Wagon rack, T. V. Edwards . . . . . . . . . . . . . . . . . . . . . . . . . 360.211 
Wash board, T. W. Dowling . . . . . . . . . . . . . . . . . . . . . . . . . .  360.210 
Wash board. R. Grove . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 360.384 
Wash board. wire. L. B. Kitchel. . . . . . . . . . . . . . . . . . . . .  360.306 
Washing clothes. a.pparatus for, G. Hargreaves . . .  36(1.014 
Wa8hing ma.chine, Dunlop & Baley . . . . . . . . . . . . • . . . .  860.00.3 
Washing -machine, C. W. Snyder . . . . . . . . . . . . . . . . . . . .  360,0.59 
Watch balaces and bair springs, testing and grad-

ing. E. A. Marsh et aL . . . . . . . . . .. . . . . . . . . . . . . . . . . . 360.234 
Watch case. C. F. Morrill . . . . . . . . . . . . . . . . . . . . . . . . . . . 360.105 
Water closet apparatns. W. Bunting. Jr . . . . . . . . . . . . 360.381 
Water pipes, . anti-freezing - apparatus for • .  E.- A .  

Newman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 360.106. 360.107 
Water pi-pes by automatic cocks, device for cush-

ioning the shock in. J.  G. Richert . . . . . . . . . . . . . . .  ;l6O.;;�6 
Water. purifying. W. Tweeddale . . . . . . . . . . . . . . . . . . . . 360.126 
Weighing apparatus. grain, II. IIodges . . . . . . . . . . . . .  360,154 
Wells, socket_ for removing tools from oil, A. W. 

J,ewls . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  360.311 
Wheel. G. W. Howell . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .. soo.U6; 
Whip rack, H. G. Blish . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .  360.272 
Windmill, O. S. WUlett . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . aoo,l88 

Medicine for the cure of rheumatism. neuralgia, 
and liver and blood diseases. S. Hartzell • . . . . . . .  14.204 pages; forming, practically, a large and 

Mitts, hair nets. gloves. hose. and hand and arm splendid Magazine of Architecture 
coverings. A. G. Jennings & Sons . . . . . . . . . . . . . . . .  14.206 • h 1 I . 10 '  Optical. philosophical • •  md scientillc instruments I richly adorned WIt e egant p aies �n co rs, 
and apparatus. Perken. Son & Rayment . . . . . . . . . H.223 and with fine engravings ; illustrating 

Paper for bank and other checks. bills of ex- the most interesting examples of modern chac.ge, draughts, and all vouchers of value, 
safety. Smith & La Monte . . . . . . . . . . . . . . . . . . . . . . . . H.2'J6 Architectural Construction and allied 

Perfumery in essences. extracts. dilutions. and subjects. 
combinations thereof with soaps, oils, rice pow-
der. and cosmetics. E. Meyer . . . . . . . . . . . . . . . . . . . .  14.208 A special feature is the presentation in 

Perfumery in essences. extracts. dilutions. and each number of a variety of the latest 
powders and combinations thereof in soaps. and best plans for private residences, city 
oils, and cosmetics. E. Meyer. . . . . . . . . . . . . . .  . . . . . .  14,213 • h f Perf�ery in essences. extracts. dilutions. and and country, includIng t ose 0 very 
powder'll and combinations thereof in soaps. moderate cost as well as the more. expen-
oils. cosmetics. and toilet powders. E. Meyer. sive. Drawings in perspective and in 

14.209. 14.211. 14.212 

Plows. sulky. Economist Plow Company . . . . . . . . . . . . H.202 color are given, togethPr  with full Plans, 
Remedy for colds. rheumatism. fevers. erysipelas. Specifications, Costs, Bills of Estimate, 

diphtheria. and indigestion. J.  M. Palmer . . . . . . . 14.214 and Sheets of Details. Timepiece dials. M. V. B. Ethridge . . . . . . . . . . . . . . . . 14.224 
Salve or ointment for toilet or medicinal use, C. F. 

York . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14.220 
Soap. laundry and toilet. Falk Bros . . . . . . . . . . . . . . . . . . U.203 

A pri nted copy of the specification and drawing of 
any patent in the foregoing list, also of any patent 
issued since 186fl, will be furnished from this office for 25 
cents. In ordering please state the number and date 
of- the patent desired, and remit to M unn & co., 361 
Broadway, New York. We also furnish copies of patents 
granted prior to 1866 ; but at increased cost, as the 
speCifications, not being printed. must be copied by 
hand. 

Canadl n n  Patent.s may now be obtained by the 
inventors for any of the inventions named in the fore
gOing list, provided they are Simple, at a cost of $40 
each. If complicated the cost will be a little m ore. For 
full instructions addresR Munn & Co., 361 Broadway, 
New York. Otlier foreign patents may also be obtained. 

Inside .-age, each i 0 8ertioll • • •  "� cents a line.  
Back Palle,  each i n sertion - - - $1.00 n l i n e . 

The above are charg�s per agate line-about eight 
words per line. This n o tice shows the width of the line, 
and is s.�t in agate type. Engravings may bead adver
tisement, at the same rate per agate line, by measure� 
menl. as the letter press. Advertisements IDllSt be 
reCeIved at, publication office as early as Thursday morn
ing to appea.r in next iasue. 

'SEBASTIAN, MAY & CO'S 
Improved Screw Cuttlllg 

L:A. T:a:ES���e� 
Drill Presses, Chucks. Drills, 
Dogs, and machinists' and 
teurs' outfits. Lathes on triiz/,. 
Catalogues mailed on application �"�"'iiIf""'" 

1 65 W. 2d St., Cincinnati, 0 

�� HAND MA�HINEnY N.Y: M
I���r�:.?y

tDepot. 
Brtd!<e Store No. 16. 

Frankfort Street, N. Y. 

ALLEA __ I-E:i CASTINGS Ff\��CIA.L ERNS � - - B A N D  F I N E  GRAY I f\ O N  A L S O  ST E E L  

- O-[lJlIN Y. -CO f i N E  TINN ING  JAP - P/\ � L] 
S 0\" F I N I SH I N G . ANN ING 

• THOMPI LEHIGH AVE & AMERICAN ST PH I LA  �� 
To Business Men. 

The value of the SCIENTIFIC AMERICAN as an adver
tising medium cannot be overestimated. Its circulation 
is many times greater than that of nny similar journal 
now published. It goes into aU the States and �'errito
ries, and is read in all the principal Hbraries and reading 
rooms of the world. A business man wants something 
more th�n to see his advertisement in a printed news
paper. He wants circulation. This he has when he 
advertises in th(" SCIENTIFIC AMERICAN. And do Dot 
let the advertising agent inttuence you to substitute 
Borne' other paper for the SCIENTIFIC AMERICAN, when 
selecting a list of publications in WLJ l�n you deClde 1t is 
for your interest to advertise. This is frequently done, 
for the reason taat toe agent g-ets a larger eommission 
from the p:apers having a. small Circulation thAn is allow-
ed on the SCIENTIFIC AMERH'AN. . 

For rates see top of fir.t column of this page, or ad
dress MIJ!IIN '" CO'., P.bllslll.'ra, 

361 Broatl\VRr. !IIew YOI·k. 

Architects, Builders, and O wners will 
find this work valuable in furnishing 
fresh and useful suggestions. All who 
contemplate building or improving homes 
or erecting structures of any kind, have 
before them in this work an almost end
less series of the latest and best examples from 
which to make selections, thus saving 
time and money. 

Many other SUbjects, including Sewer
age, Piping, Lighting, Warming. Venti
lating, Decorating, Laying Out of 
Grounds, etc. , are illustrated. An ex
tensive Compendium of Manufacturers' 
Announcements is also given, in which 
the most reliable and approved Building 
Materials, Goods, Machines, Tools, and 
Appliances are described and illustrated, 
with addresses of the makers, etc. 

The fullness, richness. cheapness, and 
convenience of this work have won for it 
the Largest Circulation of any Archi
tectural publication in the world. Sold 
by all newsdealers. 

MUNN & CO.,  Publishers, 

36 1 Broadway, New York. 

Building Plans and Specifications. 
In connection with the publication of 

the BUILDING EDITION of the SCIENTIFIC 

AMERICAN, Messrs. Munn & Co. furnish 
Plans and Specifications for Buildings of 
every kind, including Public Buildings, 
C hurches, Schools, Stores, Dwellings, 
Carriage Houses, Barns, etc. In this 
work they are assisted by able and ex
perienced architects. 

Those who contemplate building, or 
who wish to alter, improve. extend, or 
add to existing buildings,whether wings,: 
porches, bay windows. or attic rooms. are 
invited to communicate with the under
signed. Our work extends to all parts of 
the country. Estimates, plans. and 
drawings promptly prepared. Terms 
moderate. Address 

MUNN & CO., 
36 1 Broadway, New York. , 

© 1887 SCIENTIFIC AMERICAN, INC.



APRIL 1 6, 1887· ·J 

IlQanlat to MetlUurgiltl, !tiwr
Ilogl:t:, Miler:, M:lyeH, 

�lDilt:, et� 
We have Just complied a very complete List ot ReceDt 

and Standard Works on the above subjects. which we 
will be glad to send free by mall. post8i!e paid. to .any 
O�:.h�:!Ii, &�Otroeof Books on BIectro-Metall ' • 
Moulding. �'oDndlng. Pattern-lIlaklDJr, and Metal W�
Ing. which ... \ 1 1  be seut free upon application. 

��.� :6-�o:::t ��':'� wliolll cOt>ering � branch of ScIBnc8 Q,JJJ>Uad to tile Art., 
HIlt frtAl a..a fr •• oJ � to a"11 one "'.1m1I JH&rt 01 fllB tvorid 111110 WIll !1mf,iBb. "",,<add_ • 

. H E N R Y CA R E Y  BAI R D  a. CO., 
IlO)U8�IUM.PUBLI8HIIB8,BOOJ[8I1LLIIBS &; IllPoR�IIBS 
BUt Walnut �treet, Philadelphia, Pa .. U. S. A. 

fa T.chAa-�nelDicll neui� Book : 
_0'VV :ELB.A.:J:)"E'. 

T�!Ju�n�hs�!:Y�!!!Il��U!!�t�i!!e!!��: Latest. most Important. and most Useful nlBcovertes In 
:i.

h
��!�r'{.""a�dO\"J'!U.:t�'!.s�

he
MdI1���fl�Pf..!!::

t
t�� 

German of Drs. Winckler. Elsner. Heintz&, Mlerzlnskl. 
Jacobsen. Koller. and Helnzerllng. with additions by 
William T. Brannt. Gradnate of the Royal A�cultural 
��:fe�d�)� :.!�:'�rr�

s
�\\'e 

a
*�a':Il�'Tnsffiute��hti!: 

delphia. autbor ot .. Galvanoplastlc Manipulations." 11_ 
���

t
��e'i;S :r'l�r:d�"&',;l:I�r:

v
��

u
'r���� 5OOam� 

and a great variety of matter. Efell'antly bound in SCSI'� =: gilt. Price t�. /fu 01 POBtage to afLll lfddt'eaI m 
IF' A cCf'CUIar 01.112 �, '1IowU!!I tile full TalJk 01 (Jon.. tfttI 01 tb.f.IJ 'mporUJnt .lJO()l<, sent liJI fIlt1dl, /fu, 01 � 

to _ one m afLI/ part 01 tile Worfd 111110 ""'" /'IJt'MIll IIU adoInIo. 
H E N RY CAREY BAI R D  .. CO., 

lad •• trlal .. bUshen, BookaeUen, •• d Impol'tenl, 
81U Waluut St.. Philadelphia, Pa .. U. S • . A. 

WA IT E D Addresses of Manufacturers or Agents 
• for A I  u m i n  I u m  and AlmnliJlum 

Bronze. Z, care ot C. EASON &; SON. Dublin. Ireland. 

J U S T  P U B L I S H E D  

� THE � 
MANUFACTURERS 

JI UNITED STATES 
FO! DOMESTIC AID FOREIGI TRADE. 

Alphabetical ly Arranged and Classified. 

8howil'g where ANY ARTICLE OF AMERICAN . MANUFACTURE can be purchased DIRECT. 
A COMPLETE REFERENCE BOOK 

tor Manufacturers,Jobbers. Wbolesalers.Retailers.Com. 
mission Merchants, Export and Import Brokers, &c. 

- PR I C E ,  $15.00-
A Complete EncyclolJtedia Cor BU YEBS AND 

SELLBRS In an Tradea. Bound in Cloth. 
and containing nearly 1200 large pages. 

PUBLISHED BY 
To Armstrong a Inauar Pablls�ing Go. Umftecl, 

822 '" 824 BROADWAY, 
N EW YORK, U. S. A. 

rRADE LISTS oFMANUFACTURERS 
ALSO, 

Information Furnished at Reasonable Rates. 

COR R ESPO N D E N C E  SOLI CITED.  

I M i n era l La n d s  P rospected . I Artesian Wells Bored. Superior Stationary En
IIIneB. specially adapted to Electric Light purposes. 
Built by PA. DlAlIIOND DRILL Co •• Birdsboro. Pa. 

ieONSOIPTION ��E 
lIUl'eIy cored. We haTe been succesafulln _ttng over 
&en tho_d .....,., a.nd to convince all of tbe eftIcacy of 
our remedies we will send sample bottles free with _ lee and directions for home treAtment. Give � 
eIIIce. DB.NOETLIN&&OO., EaatllaaptoD, CoIIL 

MARVEL'OUS 
M E M O RY 

DISC OVERY. , 
Wholly unlike .ArtI1lcial S:rstelll8-Core of lDnd 

Wandering. A113" book lea:medlnonel'8� Gnat 
fRd.......-.tl to � CllJua. � .. with ol'iuions In full of llr. RICHARD A. PBOOroa, 
Bons. W. W. AsTOa, JUDAH P. BIIN.JAlIIN. Drs.; 
MINOB, WOOD, Rev. FB.ui:CIB B. DBlIIo, 
:MARX Tw AINr....and others. l!en�st free by 

P K O F. LOISETT E ,  
237 Fifth Aven ue, New York. 

O EAFN ESS Its cau.e�d a ne ... and suc-
cessful CURB at your own 
home, b one who was deaf 

t!!'!l�t-elght years.. Treat� by moat ot the noted 
8
h-,;,lsts without beneflt. 0Und M7rINU In three 

::!t�lc��nrtg�p���tl:,':.�dreds of others. Full 
T. S. PAGlII, No. A West 3lat St., New York CIt7. 

---------------------------

Jtitutifit .!mtrltJI. 
RICE AUTOMATIC CUT-OFF ENGINE. 

Bell-Contamed. 8enMUtJe Got1ern.or. . BalaAced yaltJe. High, Spud8. 
StattOAaf"ll 0ile'I's. Bellt BcoAomll. 

Gold .edGl Cinei1l1UJti lbpOlitio1l, 1884. 

THE' JOHN 1. NOYE MFG. CO. , 
B'V':JrF.A.LO. __ Y. 

O EO. • MARBLEz.80Ie Manu
faoturer of THE J.CJJIIK WBENtll. 

The best mad!!. all stoo1 and "'arranted. S sizes. 
28 tfl "" South lJ8Jlal Street. Ch:lcago. U. S. A. 

IIVEITa O I S  OR PATEITS, 
Any person having a new Invention o r  patent for 

Amei1ea or Exrope, and deSiring flnanclal ald. may ob
tain money by writing and stating the following ' De
tailed description of invention. term"proposed. date of ---------------------------------------- · patent. Address Box SIi6. Ne ... York.. 

SCIENTIFIC · AMERICAN SUPPLE· 
MENT. .AJJY desired back number of the SCIBN'rDI'IC 
.AIlIIBlCAN SUPPLIIMi<N� can be bad at thts otIlce for 
10 cent&. AIao to be had of newsdealer8 In all parts of 
the countn'o . 

, . I / T l lTHT&� LA\Jh 8ARREL�1 kCH IN E Dy 
'1  1 1  _ A S F E C I A LT Y '_ " 

J O H r\j  G R l E N WO O O  & C O  Fi G C H E S T E R  N Y  

s �o� ��i�d�n�! �l�!�! Y 
Mauufactured b, The Somersworth Jlaehlne (lo., 

::EJ. R.. "VP" .4.R.E, .4..1:., 
1 54 Lake S'ree', CHICAGO. 

Write fol' Circulars. 

VOLNEY W. MASON ", CO., 

' ''bo''to'' PEI.T WOItK�, 101 Malden Lane��.Y.. FRICTION PULLEYS CLUTCHES and ELEVATORS 
AG G G t:�f;�·;,�:.'l�<:��::r.:-g:

n
�l:;..!.ttos�-:� PRO V l D BNCB. It. I.  

terlal8 of all kInds m'f'lId and applied. Estimates given. 

TelegrasW" and Electrical 
. Medical Battenes. Jf..fek!�odela. Experi

mental Wor� and flne brass castings. Send feR 
oatalogue Cl . ... ;JO._"" BIIO' (ltDeI ...... .. 

ala bDpfa.r1aot to WI th., you ID8Dtion ihls paper. 

E P P S  , S 
C RATE F U L- CO M FO R T I N C .  

W 
Encyclo-

E 
Diamond 

L 
Book free, 

L 
pedia of Drills and ,.�c. for 

"'" Engrav Ligbtning IlUUlinl IL 
ings of Hydraulic American 

W E L L  WELL Well Worb, T O O L S. Machines. lurora, 111, 
JUST PUB I.ISHBD. 

Petral.WD : It: ho�uctiaD IDA D:II 
BY 

BOVERTON REDWOOD. F.I.C., "'.C.S. 

Abridged from the Cantor I.ectures before the Society 
of Arts. London. 

Vol. 92 of the V 8n Nostrand Science Berte&. 18mo. 
bOards. PrIce, 50 cents. 

D. VAN NOSTRAND, 
P U B LISH E R ,  

23 Murray & 2 7  Warren Sts., N. Y. 

C 0 C 0 A ELECTRICAL Edw .... d P. Thomp80n., Solicitor 
• of Electrical Patents. 0 Beekman Street. N. Y. Write for testimonials and In8tructlons. 

OIL WORKS MACHINERY HYDROSTATIC PRES8E8, 
ENCINES, BOILER8, OA8TIN08 

W •• T.A.tLOB " 80K8, 
28-89 �d.m. 8t., Broeklra, N. I 

V 1lL a 4,1\1 I TE 

Large Wheels made on Cast Iron 
Centers It desired. 

EMBRY W H E E L S. 
Made SOL I D  of the Celebrated 

WELLINGTON DIILLS EDIERY. 

8U P E R I O R  TO A L L  O T H E R 8. 
Thollllands of manutaeturers testify to 1ts bellll!:�Jle Stron •• ell&, most DIII'ahle, and H ealthiest Ef:ael')' Wheel made 

R. V J.V &  � :m T o r  3:J R. 'Y . 
====ICU.,.8 COOL and FREL 

A 8AFE ,.,tlrl..::=== 

OW YOBX EEL'rmtt A PACXING CO., 
IIoJa .... afaetaIoen. 

Warehou se I I It Park Row, New York. 

Sh f ·  d G . T t ' l  M h '  j THOS WOOD &: CO a tlng an eanng ex 1 e ao Inery, ��d Rlld Wood "'t ... • 

, ELEVATORS, ETC. P h i ladel p h i a, P,l. 

THE COPYING PAD.-HOW TO MAKE 
and how to uoe ; with an engraving. Practical directions 
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letter to the !:!?N ; ho ... to take off copies of. the letter. 
Contained In IiC1BNTIJ'(C AlIIERICAN SUPPJ.lIl11BN�. No. 
43�. Price 10 cent.. For sale at this omce and by all 
ne ... sdealers In all parts of the country. 

BUSINB�S lUBN' (:A PITA L1"'TI'J and M A NU
facturers seeking location In a live Western town. 
fo���ii�;'d � W;:���lf�::��bl:��':.?g�'ii . 

hearty co-operation f.lven to tbe right parties. AddreBB 
S. S. 'I OilJ A N .  I!Ieeretary, . 

I n depeudence, Iowa. 

WI'l· H ERB Y. RUGG & RICHA RDSON . Mauutacturen 
ot Patent \\'ood Working lIIachlnery of every descrip
tion.. Facilities unsurpassed. Shop formerly occupied ' 
by R. Ball &; co., Worcester. Ma08. Send for catalone. 

A N EW MAGAZINE-THE  SWISS 
:?:�am� ... sr:"�:.: Im:J CROSS by IUBL4N H. BALLARD Preaidentoftbe AIr_z Ass0-cIation, and succeeding ih. N(c1io/aa as the OIlIcial macazina of tbat nod:r. ,1.60 a Je&r. Ssmpleoop;r10oenta. orllli 

oenta tor tri;�I:��fif>�lii'[�Qu. 
Mention this paper. 47 W&¥8tte PI&ce, New York. 

THE CURTIS 
RETURN 

ST::El.A..lMt TE..A..P. 
For returning steam condensed un
der pressure automatically Into the 
boller, whether taken from above or 
below the boiler lever. without loss 

waste. Manufactured by 
.".'rRP. CURTIS REGULATOR CO., 

BOSTON MA88. 
8end for Circu lar No. 1 8  

OF THB 

J dtutifie jmtriclu 
POR 1 �7. 

The Illest Popular SeleDtitle Paper ID the World. 

Onl)' 83.00 a l,;v.;!:'��;:'.:\r';��alre. Weeki)'. 

Thl. wldel), circu l ated and splendidly Illustrated 
paper Is publlabed ... eekIy. Every number contains six
teen pages of useful lufolmatlon and a large number of 
orillinal engravings of ne ... inventions and discoveries. 
representing Enllineerlng Works. Steam 1Iiacliinery 
New Inventions. Novelties in Mechanlca, Mauufactures. 
Cbemlstry. Klectrlclty Telegrapby. PbotOlll'&phy. Archi
tecture, Agriculture. Hortlcnlture. Natural History. eto. 

All Clane. of Iteader. lind in the 8C1BN�llI'IC 
AlIIIIBICA.N a popular t'eaum. of the best sclentlftc In· 
formailon ot tbe dar, and it Is the aim of the publlshel'll 
to .resent it In an attractive form. avoiding as .mucb as 
possible abstruse term.. To every Intelligent mind. 
this Journal all'ords a constant 8upply of Instructive 
reading. It Is promotive (If kno ... ledge and progreBB In 
every community where it clrculades. 

Term. of SubllCr l pliou .-one copy of the SeIlIN
TIlI'IC AlIIBRICAN will be sent for <me veaf'-& numbers
postage prepaid. to any subscriber lu tbe Uulted States 
or Canada. on receipt of lhl'ee dol l nr. by tbe· pub
Ushers ; six months. a.50 ; three months. 'LOO. 

Chtha.-one eItr .. cop), of the SclBNTIlI'IC AlIIBBT

CAN will be supplied gratlstOl'e1Jef'1/clubol Jlve mbecriNra 
at 13.00 each ; additional copies at same proportionate 
rate. 

The safest ... ay to remit Is by Postal Order. Draft, 01' 
Express Money Order. Money earetnlly placed Inside 
of envelopes. secure.,. sealed, and correctly addressed. 
seldom goes astray. but II at the lender's risk. Ad
dress all letters and make all orders, drafta, etc.. pay. 
pAe to 

lMt't:TNN � 00., 
a6 1 B roadway, N ew York. 

T :&: JIII 

Scientific American Supplement 
ThIs Is a separate and cilstlnct lIubllcatlon from 

THE SC[\'N�DI'IO AlIIl KRICAN. but 18 untlOrm-therewltb 
In 8ize. every uumber containing sineen I ...... e pagel. 
THII SCIEN�IJ'(C AalEBlOAl'I' SUPPLI<M RN� Is published 
... eekly. and Includes a very wide raDJl'e of contents. It 
presents tbe most recent papel'll by eminent writers In 
all the prlnalpal departmenta of Science and the 
Useful Arts. embracing Biology. Geclogy. Mineralogy. 
Natural History, Geol/raphy. Arclneology. Astronomy. 
Cbemistry. Electricity, Light. Heat. Mechanical Engi
neering. Steam and Ra.\lway Engineering, IIItDlng, 
Ship Building. IIlarlne Engineering. PhotogrupbJ'. 
Tecbnology, Manufacturing Industries. Sanitary En
gineering. AgrIculture. Horticulture. Domestic EconO
my. Biography, Medicine. etc. A vast amount Of fresh 
and valuable Information pertaining to tbese and allied 
lubJeota is given, the wbole profusely Illustrated witb 
engravings. 

TIle molt 'mJ)6f'fant En�tIIlerifl{/ WorkB. 111 echanlems. 
and Manufactures at home and abrO&d are represented 
and de8crlbed lu tbe SUPPI.BMEN�. 

Price for the BVPPI.BlIIBN� for the United States and 
Canada. eo.OO a year. or one copy of tbe SCIIINTllI'lC AlIIl
BIlICAN and one copy of tbe SUPPLElIJEN�, both mailed 
for one year for t7.00. AddreBB and remit by postal 
ordQr. express mone, order. or check, ltIUNN "" CD . . 361 BrDadway. N. Y •• 

Publlsbers SCIENTllI'lC AIlIlIIlCAN. 
To Ilorei ... S" blICl·i bel· • • -Under tbe facilities of 

the Postal Union. the SCI BSTD'IC AIl K R I CAS Is no ... sent 
by post direct from Ne ... York . ... ith regularity. to sub-

O T T O· C A S  E N e  I' N E scrIberI!I In Great Britain. ladla. Australia. and all other 
Brltl8h ""Ionles ; to France, Austria, Belgium, Germauy. 

. • Russia. and all other Enropean State. ; Japan. lIml!. 
GUARA NTBBD TO CONSUME .5 to 75 A N Y  OTHER GAS BNGINE MUico. and all States of Central and Soutb Amtn'lca. 

PKR CENT. LESS GAS THAN DOING THB SAME WORK.. Terms .... hen sentto torelgu countries. Canada excepted. 
.C:&I:L.BIXO:&::JiI:EI. • •  C:EI:'V':II/ElIE .. 00. PHI LADELPHIA a nd CHIOAOO • .  ". gol�, for SCIBNTIlI'IC AM KBlcAN •. one year ; P, JOI� 
___________________ ...;... ______________________ for both 8cImiTDI'lc AIlXRICAN aJ) 1  S I · P I'LBJr!EI'�, 'O.r 

. ICE � REFRIG E RATI NG ������/� _ ,.... Thill lDclndes pc;at&ile. which ... e pay. Rem� 
� 1ICIIJtal or ezpress money order. or draft to order 01 . 

KUNN &; ('Q .. . "l'OIlC1wa:r, N •• YOIIro 

© 1887 SCIENTIFIC AMERICAN, INC.



Inalde Paille. each ine .. lloa � _ _  , � centa a Iiue. 
Back PRllie each i n"e .. don - - - 81 .00 a line. 

THB AMBBI�AI IBLL TBLBPK�IB ��. 
The above are charges Pl!r agate hne-about eight 

worlls per line. This notice shows the width of the line, 
and Is set In agate type. Engravings may head adver
tisements at tlie same rate per lIIIate line, by measnre· 
ment, as the letter press. Advertisements must be 
received at publication 01111'.>.1 as early as Thul'IIday morn
Ing to appear In next Issue. 

Send ,I, for .am. 
�:-�:�Jh U��: 
/Ltd.), :/8J East 
lilnth S t r e e t ,  
New York city, 

U. S. A.  

Feet-Power "aeblnery. 
Complete outllts for Actual Worksnop 
Buslne.s. Read what a customer say. , 
�':::�f���r��tyt:g:'

h
7 
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not .ee how It can be produced at .uch 
low cost. The velocipede foot-pewer 
Is s1mpll elegant. I can turn steadily 
mrl: �"a.drl r�3

t �:t ':�I:: 
f.';l:'1i� R.��t;�&S����tR�� 
Co. Addreoo l999 Mam St .. Rockford. 1II. 

PATEIT FOB. SALE. THE ADAMSON CO .. 
. . Patent Solicitors, Muncie, lnd. 

95 MILK ST. BOSTON, MASS • .  

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 
forms of Electric Speaking Telephones in
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish
ed by it or its licensees responsible for such 
unlawful use, and all the consequences 
thereof. and liable to suit tllt-refor. 

RUBBER BELTIBG, PACKIBG BOSE, 
.AND ALL OTHEB ElNDIl OJ' 

:El. 'D' B El m :a.. o- O O D & , 
-FOR-.-

lII B (l H A N I (l A. L  and M A N U F A (l T U R I N G  P U R P O S E S. 

The Largest and Most Ex�nsive Manufacturers in America. 
THE GUTTA PERCRA AND RUBBER MFG. CO. 

New York, (llileqo; San Franelaeo, Toron'o� 

F I R E - P R O O F_ 
STZHIS is the perfected form of portable Roofing, manufactured by us 
1-. fo� the past .twenty-seven. years, an� is now in � 11p<>aro�f&. of 
FactorIes, Foundries, Cotton Grns, Chemical Works, RailrOad Bridges, 
Cars, Steamboat Decks, etc., in all parts of the world. 

Supplied ready for use, in rolls containing 200 square feet, and weighs 
with Asbestos Roof Coating, a.bout 85 pounds to 100 square feet. 

Is adapted for all climates and can be readily applied by unskilled 
workmen. Samples and Descriptive Price List free by mail. 

H. W. JOH NS ·MANUFACTU RINO CO.,  
SOLE JUN1II'AartJJUm8 W . 

B. W • .Johnll' Fire and Water-Proof Aabeatoa 8b.a'blng, BuncUn&, Felt, 
Aahedoa 8*_ Paeldnp, Bon.r Co .... ring .. Liquid PaInts, Fire·Proof Paint .. eto. 

YULCABESTOI. Moulded Platon-Bed Paekln&", �laP. Gaskets, 8heet Paeklnc, etc. 

Established 1858. 87 MAIDEN LANE, NEW YORK. IllIIA8tJ, LCIW,ILPIIIA. 
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PAT E N T S . ' 
MBSSRS. MUNN '" CO .. In connection with the publl

catlon of the SCIENTIFIC AMERICAN. continue to ex· 
amine Improvements. ROd to act as SoUOItors of Patents 
for Inventors. 

�,!�n:�� �':,"�n'i.":::e
�71�"'}��o�� 

preparatIOn of Patent Dra .. lnlls, Speclilcatlons, and the 
��=,

u
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t
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h
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on Infrlnllements of Patents. All business Intrutlted to 
them Is done with opeelal care and promptnes$, OU verJ re&3Onable terms 

A pamphlet sent free of charlie, on application. con
talnlDII full Information about Patents and how to pro
cure them ; directions coocernlnll Labels, Copyright., 
DesignS, Patents, Appeals, Reissues, Infringements, As
sljlllmeot., Rejected Cases, Hints on the Sale of Pa
tents. etc. 

We also send. free o! c1IIJrge, .. SynOPSIS of Foreign Pa· 
tent Laws, showing the coot and method of seeurlnll 
patents In all the prlncipsl countries of the world. 

lIIUNN '" (lO., Sollelton of Patenta, 
361 Broadway. New York. 

BRANCH OFFlCBS.-No. 62ll and 6:U F Stl'eet, Pa
oUlo Bulldlng, Dear 1t h Street, Washington. D. Co 

PRllVTllVa IlVES. 
,..-,uE . . Sclentillc American " is printed with eRAS. 
� ENEU JOHNSON '" OO.'S INK. Tenth /mel Lomo 
IIInl Ste •• Phil a. , aud 47 ROlle St., opp, Duane St .• N. Y. 

SM!!�I:��� 
lIUltes and drawlnll8 furnished. 

DIEBO L n  j!\ A FE A N D  LOCH.. COMPA N Y. 
w. H. BUTLER, Gen'l Agent, '1\1 Duane SI. , N. Y 

BARREL, lEI,  
Hogshead, 

AIm 
STAVE JUCHINERY. 

OYer 110 tarlettea manufaotured b7  
Tnu Hoop Dddq. E . .. B .  Holmes, 

BVI!'I!'A LO. Ii. Y. 

[APRIL 16, 1887. 
RelQarkable Success ! ! 

DR. SCOTT'S 'GENUINE ELECTRIC BELTS 
Probably Dever .Ineethe 

Invention of Belts and 
Supperters bas so lal'llie a 
cSemand been created as 
1l:=�aAC:-IP.��:::�� 
enteen thousand people In 
the city of New York alone 
are now wearlnll them dal
If. They are recommended 
��,:�I==::l� 
all Male and Female . 
Weaknea.. N e  ..... ou. 
and General Deblllty, 
(thenmadllm. Pal'ab'
ala. l'IearaJlria. Sclatl. 
ca, A..thmii, DS'aP1'P
ala, ErPIJPt!lalll (la. �., Plieal Epl eps)". Patll" In tile Hend, 
dips, Back, or Llmbll, 
Dillen.aea Of � p i n  e, 
.Udnel'� LI ... er a n II 
Heart. n lIlalckl)" .. e
at.rea lapBlredclrca. latlea. 
There Is nO_Itlnlr a long time for results. E1ectro_etlsm acts quickly; genero.Jly the IIrst week, more frequently the IIrs. day, and often even during the IIrst hour the,. are worn their wonderful oaralive pewers are felt. 
The mind beeomea active, the nerves and BlUII_ gloh olrculation arestimu_ Iated and all the Old-time 

lIIi::f��o';��Ilt'=,�r.r. of the thousands we are recelvlnll. 
2J2l Henrietta St .. Phil .. Dr. Soott : Your belt hall cured me of rhenmatl.m 

PRlel ON 
S3 .00 TR ilL 

health and 1I0od feeling come back. They are oon. 
Btrncted Oll llOlentillc prin
ciples, Impllrtlnll an UhIJ· 
�'!���it:a::�r��I':.t:� 

The celebrated H ... W. 
A. Hammond. of New 
York, formerlb SUl'lleon-

f!:I�'�� u�!�Ii 
subject, and advised all medlCllU men to make trlsl 
f�:���=�e;�:=t.!t remarkable cures he had made even In cases which would seem hope)-. 
Price $3.00 on Trial. 

We will send e l \h · ... 
Gent.'s or Lady'S Belt · on ' 
�7

a�:;��ie"e��! delivery. Stute size wslst· when o· 'erlngLady's Belt.. Remit mo� order or 
:e'!��,� �.terM°re��: Addre.s GEO • .A,.· SCOTT, 842 Broad_)"l.. cor. 
1 3th 8r., New xo .. k. 
For sale at all d!'lllf stores. 
Take none but Dr. Scott's 
Genuine. See name Is on 
the box and belt. A Iwafa 

fp _________ -. mc;:;rl::l':.t:..ttt::rour 
G'i.

d
�t.��;,�Wea':e� 

:t,�:=��b::J'}':.f� 
to help. W. He UPJOHN. Band .. me Seteen Belta at 83.00 • 

Dr • .  Scott's Electrio Suspensory, the Genuine Article, $5. 
Baltimore. MeL Cedar Falls, Ia. restIDJr. Your goods are thor-Intense nervous deblllt)" has This Belt bas dooe me more ougbJy reliable. been my trouble for years. Phy- JrOod In a .hort time than all the ALBERT XRUG s10lans and their medicines did medicine l ever took. • 

not help me. . I IInally derived B W MBADE Peoria. 1II. 
'lIl8at relleflrom Dr. 8cott's Bleo. HouSton Mich' I 8ulfered from kIdney, liver. 
trlc Belt. L. H. MILLER. Dr. Scott's Elect,rlo Belt has and nervous troubles for tweive 

East Berlin. Pa. CUred mY brother of severe bllck- years. Dr.· Boott's E1ectrlo Belt 
Yo'!r Belt has cured me Of In- ache from which he haB sdered entirely cured me after all other 

somma and nervousness, and has elllht yeurs. My father '10 years remedies had failed. HIs Ellie
al.o had wonderful elrecton Neu- old, could not _Ik JOO yard.' trio Hair Brush hall cured my raIKIc alrectlon Of the che.t. after wearing the Belt one month N.euraillia. B. SELL. he wslked nine miles without C. W. HOBNIRlI. 

D S �r .... scott'. Electric (lOl'lleta cure and J!!event alcknM •• U. S1 .50..L�' and .. R.. � 8 l!ILBCTBIC CHEST PROTECTOR.. f3.. DB. SCoTT'S ELECTRIC ,,'LE8I[ BRtIIIIIEB. 13. DR.. SCo10TT'BOOBLBCTIuC HAm BRUSH�II'� � 12 and f!J. DR.. BcoTT'S BLBCTIuo I1isoLBB..lIOCt&. , 0 Rllienb wanted, .n ...... aatea. lllleral .PB)", _lbIiaetIon a-aa_llteedo 

Tho Orilinal Unvnlcanizod Packing 
CALLED '!'HE STANDARD-AS Itlsthe Paok\nJrb)'which 

all others are compared. 
Accept no packing as JENKINS PACKING unless . � with our "  'l'rade Mark." 

and mOllt REI.I
for sWIft running. 
J. Sellieren � ()O. 

F�W 1�c:�� j,��a. 
86 Federal 8t., Boston. 

JEIIII' BROS � "'t .;( • •  n !!'tree., N.  Y. . 1 O� M i l k  !'Inept. BotltGn. 
• 13 !!oo. Foarth Sr •• l'hlla.  

NOTI()E to lj�rs of Stt.. P.llp'. 
We have reeeived follo� letter ID 

� to one of· our No. Ii ' L " . <'161 
Steam Jet Pumf.s elevating 11<; Inch pipe 
Of _ter '�£1l:8�:!��tJ'����

, 
1883. 

.. VAN DpZlI:N '" T.:rr. cinclnoatl, 0. : 
.. Money could not buy the Jet of UI 

unless another could be had. I wonld 
not give your No. 5 "  L "  for .. '700 pump, 
�u.-l?m�·lM�,1u".:'i. Mich. IIlate Co." 

Sizes of these Pumps. PrIces fl to '15. 
(;aimciitielo�iO�t�� .&Alf�: &"fJgure o

����:a�,hat 
D UZEN &; TIF¥."C1l1clnnatl. O. 

'T�'rE would call especial attention to the followmg articles n�w for 
W the first time offered to the public, manufactured from this 

new materiaJ.. 
Vulcabeston, is composed of asbestos combined with water and 

add proof materi&ls vulcanized and compressed. It is manufactured 
exclusively by the JOHNS-PRATT Co .• of Hartford, Conn , of which we 
are the sole agents. 

VULCABBSTON is superior to any other known material OD account of 
its permanent resistance to heat and immunity from injury by acids, 
gases, etc., and is therefo�e invaluable for a variety of purposes. It 
can be ma.de in any deSll'ed form. A.t present we are prepared to 
supply &ft. Medium, and Hard SiIEET PACKING, all thicknesses, in 
sheets 40x40 inches. MOULDED PISTON-RoD PACKING, MOULDED PIsTON 

PACKING, GASltETS, RING FLANGE PACXDI'GS, WASBEBS. etc. 

Vulcanized Asbestos Piston-Rod Packing. 
This is a flexible rope packing composed of strong twisted strands 

of pure Asbestos combined with India. Rubber . and vulc�nized. . It is 
an improvement upon our Pure A.sbestos .Packings, and 18 supenor to 
all others for piston-rods, valve-stems, pump valves, etc., where high 
pressure steam, hot water, oils, acids, ammonia, etc., ar� used, and for 
locomotives. station&ry, and marine engines. The advantages possess
ed by this Packing are that. in consequence of it.s won�erful strength 
and durability, it can be used wherever metallic packrngs have been 
heretofore necessary. It is self-lubricating to a greater extent than 
any other material. and it will not shrink or blow out. Bound and 
square, all sizes, from 1-8 inch to 2 inches in diameter. 

Samples and Descriptive Price Lists free by mail. 

H. W. JOH NS MANUFACTURINC CO., 
SOL!" MANUFACTUBEBB OP 

B. W JohDll' FIre and Wate .. -Proof Aaba.toll 8beathln&, and BullcUn&, Felt. 

Aab.sto. BooflDS and Boof PalAta, Aabe.toll 8team PacJdnCB, Boner Co ... eri_ •• , 
Liquid PalAts, Flre-ProofPainta, eM. 

Established 1858. 87 MAIDEN LANE, N EW YORK. CHICAOOl:M&"�ELPHIA. 
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