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NOVEL TORPEDO BOAT DESIGlfING 

ItANEUVElUNG. 
When the electric search lights came to be adopted 

on the war ships, the danger from torpedo boat attack 
was thought to have been greatly lessened. The search 
lights, however, could onl y discover the on-coming tor
pedo boat ; it remained for the gunner to keep it off, 
and it soon becallle apparent that, with the means at 
hand, he was not equal to the task. The heavy guns 
could not be trained with anything like certainty upon 
these quick-heeled terrors, nor machine guns be relied 
upon to beat them off. The shield of the torpedo boat, 
deflected as it is upon the bow at a sharp angle, afford
ed as certain protection from the driving shot from the 
machine gun as the old-fashioned bom bproof did from 
falling shell, It was a e.erious matter, this. For if the 
great ship could not protect itself against the pygmy 
torpedo boat, it wns impotent as au aggressive force 
against land defenses, and m ust keep to the high seas. 
where there is not any work for it to perform. It was 
the case of the whale and sword fish over again. See· 
ing this, many acute minds went to work on the prob
lem, As a result, we now have the heavy secondary 
battery of quick-flring guns. [This was recently de
scribed in the SCIENTIFIC AMERICAN.] Against these 
the heaviest shields that can be set up upon the thin 
shell of the fast·moving torpedo boat will not avail, so 
it is said. Recent experiments, however, have brought 
to light means of st.ill further protecting torpedo boats 
and of making them effectively aggressive. 

The torpedo boats now building by the Thorny
crofts will have a battery of the new five-chambered 
quick-firing guns set up in the tops of their forward 
conning towers, these to be played upon the crews 
working similar guns in the tops and deck batteries on 
the resisting sh ip. Again, it has been demonstrated 
by the Whitehead torpedo that within a distance of 
300 or 400 yards is near enough to advance. Even the 
shots from the b'ea.vy quick. firing guns lose power and 
precison at that range. Still better, it has been prac
tically demonstrated that vessels moving as quickly as 
the new type of torpedo boat (22� to 26 knots) are not at 
the mercy of a stray shot, however effectually it llIay 
reach its mark. Admiral Boys, at the recent m eeting 
of the Royal U nited Service Institution, said that re
peated experiments made by the Admiralty board 
proved that water will not enter a shot hole where the 
vessel is moving at so rapid a rate, that, indeed, a 
torpedo boat may keep safely on her course even 
though she were hulled, She may run up, deliver her 
torpedo, I!top her engines, reverse, and fly �way in the 
or;posite direction without taking in enough water to 
incommode her. 

The best conditions for torpedo boat attack are now 
found to be in foggy or thick weather rather than i n  
the darkness, the electric search lights aboard the war 
ships being less potent then ; the attack made upon the 
Monarch, at Spithead, some time since, having, it is 
said, demonstrated this beyond peradventure. 

.. 'e," 
;PENNSYLVANIA BOAJm OF HEALTH NOTES, 

[J UL Y 20, 1889_ 
growing rapidly, as the result of a desire of the masses 
to get something for nothing. It has led to the ap
pearance of handsomely labeled canned goods, such as 
oysters, peas, corn, etc. , which, if they do not contain 
poison, are absolutel y worthless as food. The quality 
of the food deteriorates in proportion to the value of 
the gift. If you buy $50 worth of spices and receive a 
$50 music box with the goods, you have $50 worth of 
cracker meal and a wheezy music box. Whole spices 
cannot be ground up and sold for 5 cents or 6 cents per 
poqnd less than the unground goods cost. There is 
not 1 per cent of the genuine article in the pepper of a 
certain Michigan man ufacturer, and the way I know it 
is this : I put 10 pounds of the pepper in 10 pounds of 
sausage meat, and experts were unable to discover the 
presence of pepper in that meat. It is on record that 
pepper in Michigan h as been adulterated 99 per cent. 

.. A Ph iladelphian, once a maker of spices, told me 
that he had a great run on a special grade of black 
pepper, thus composed: Red African pepper, 5 pounds: 
black pepper, 10 pounds ; pul verized water crackers, 
85 pounds." 

Mr. Clifford Richardson, a United States government 
analyst, says: " Spices and condiments for human food 
are adulterated largely. Of twenty samples of ground 
cloves examined, only two were pure; of Cayenne pep
per, one out of eight; and of m ustard, ten were ex
amined, but none was pure." 

Here are a few statistics of adulteration, as offered at 
the recent meeting, and said to be general: Ground 
coffee, 45 per cent ; spices, 66 per cent ; low grades of 
sugar, 20 per cent ; teas, 48 per cent ; sirup, 5l).,,,per 
cent; cream tartar, 44 per cent.; baking powder, 44 per
cent ; bread, 2 per cent. 

••••• 
Elft'el Tower ltleteoroloc),. 

At the summit of the Eiffel tower there is installed a: series of transmitting meteorographic instruments 
actuated by the variations in barometric pressure, by 
variation of temperature, direction and force of the 
wind, and other influences, and these instruments are 
connected elet'trically by means of subterranean con
ductors from the base of the tower to the Gallerie des 
Instruments de Precision in the Palais des Art8 Li
beraux, Here within the same glass case may be seen 
in actual operation the records being made of the 
baro and thermo meteorograph and of the variations 
in the strength and direction of the wind transmitted 
electrically from a horizonta. distance of a quarter of 
a mile and from a height above the ground of close 
upon a; �tb6uS�bd . feet;· and no better inducement to 
the public to make the ascent could be given. says 
Engineering, than is supplied by the readings of the 
various recorders showing in torrid and airless gal
leries of the exhibition how very different are the 

meteorological conditions" upstairs." An interesting 
illustration of the perpetual freshness and strength of 
the wind at the top of the tower has been presented 
during the last week by the gradual destruction of the 
great flag of the French republic, which has been 
waving over the gay city during the past six weeks. 

Adulteration of food and medicine was a principal A few days ago the red band disappeared altogether, 
subject before the recent meeting, at Pittsburg, of leaving the blue and white of another nationality to 
the Pennsylvania Board of Health. It was openly de- keep guard over the tower, and this week another 
elared there that the practice is increasing, the meth- band has disappeared, and the tower is at present 
ods growing more reckless. surmou�ted by a red flag, to which are· attached two 

From the evidence adduced, it would seem that streamers, the sole remnants of its former upper and 
European adulterations finding their way hither are lower edges. 
even more dangerous than our native ones. From ...... 
France, according to the evidence, we have most to A French View of A.lDerlcan ltlieroscope 
fear, for stringent as are its laws against the falsifica- Objectives. 

tion of food and wine designed for saJe in France, M. Pelletan, the learned and im partial editor of the 
such falsification ijl not restricted where the com- Journal de Micrographie, taking as a text the state, 
modity is intended for export. of Dr. Detmers, professor veterinary m ed icine and sur-

In our own country a new danger has come from gery of the Ohio State University, that" the best Ger
"sick "cheese. The discovery made some time ago in man are in no way superior to the best American ob
England that certain America.n concerns were sending jectives." declares the same to be absolutely true, and 
thither cheeses made principally of cotton seed oil adds that he regarded the late R. B. Tolles, .. so un
made quite a noise and did serious harm to legitimate bappy in his all·too-short life, so long misunderstood in 
chee8e makers on this side of the water. Cotton seed bis own country and i�nored in Europe," to have been 
cheese, however, is not inj urious to health, its sale the greatest optician in the world. In the course of 
as the real article being only an imposition, a cheat. the same article, Dr. Pelletan pays a very high com, 
But now appears a new com pound in the semblance plirnent to the last volume of proceedings of the 
of cheese which those chemists examining have de- American SOCiety of Microscopists, finding it superb, 
elared to be dangerous, not only in the mechanical execution-printing, paper, 

Professor Vaugban, of Ann Arbor, Mich., as quoted and engravings-but in the scientific quality of the pa
in the Pittsburg meeting by Mr. Percy Smith, says :  pers. He is especially complimentary, and j ustly so, in 
" I think it can be positively stated that any cheese his notes on the papers of Dr, Kellicott and Professor 
which will instantly and intensely redden blue litmus Burrill, 
paper should not be eaten." This is the test of "sick" .. • e , .. 
cheese. A COR:&ESPONDENT writing to the . .Artisan gives a 

The poor, who buy in smaH quantities, .suffer the simple plan of preventing sheet iron stacks from rust
most from adulterations, for, it is alleged, in them have ing. He says that if before raising the new chimney, 
been found the most dangerous compounding. each section, as it comes from the shop, be coated with 

.. A beautiful china teapot given away with five common coal tar, then filled with light shavings and 
pounds of tea." fired, it will resist rust for an indefinite period, render-

Beware of that tea I ing future painting unnecessary. In proof of this he 
other Items of expense ................................... ". . .. .. .... ... 1121l.l .. A handsome engra.ving given away with $2 worth cites a chimney which was erected in 1866, treated as 

How Clay Pipes are Made.-An Interesting description of the 
eurlou. industry little understood.-Wltb lllu8trBtlonB of the 
mould. Rnd tool. employed.-16 iIIu8tratkmll ......................... .112M 

Recent ·Development.ln Hillb Jlllq>lOt,t ..... -By PERRY F. NUB
BXY.-The;flrst Installment of a very _borate paper on the tltnlin- snbject, treatlnll of1;he de-velop.nent of late years In the Hne 
of nltro..:lycerlne and other b\j{h eIP10ilIvu . . . • . . . . ..... . . . . ..... 1129\ 

of groceries. " above def!cribed, and is to·day as bright as it was the 
Look out for those groceries I day it was raised, without having a particle of paint 
It is in 8u

. 
ch goods as these that go with priz� that I applied since, The theory by which he acc.;mnts fO

. 
r 

the analyst's search is beSt rewa.rded, Mr. Smith said: this result is that the coal tar is literally burned intQ 
"The demand of the consumer for gifts with goods is the iron, closing the pores and rendering it rust proof. 
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Government Jetty Work at the Mouth oC the 

Columbia River, Ore:on. 

The bar at the mouth of the Columbia River, Ore
gon. has been a source of dread to mariners frequent
ing that region. The channels through it are con
stantly changing in position and in depth_ There are 
sometimes a north, middle, and a south channel. When 
all these exist at the same time, the difficulty of enter
ing the river from the sea is yery great. When there 
is but one channel, it is generally of sufficient depth to 
accommodate all ordinary sea-going vessels, and no 
troublb is experienced in crossing the bar, excepting 
during stormy weather_ Under favorable circum
stances the usual depth of water on the bar at low 
tide is from 24 to 27 feet. The rise and fall of spring 
tides is 8 feet. 

Notwithstanding the difficulties and dangers to be 
met with at the bar, the commerce of the Columbia 
River from the earliest times has been remunerative 
to those engaged in it. Since the commencement of 
the development of the "Inland Empire" to which 
this river affords communication, this commerce has 
increased yearly until It has assumed such proportions 
as to demand radical measures in the way of improv
ing the channels. 

The earliest chart of the mouth of the river is that 
made by Van(',()uver in 1792, the next one is the Ad
miralty chart of Sir Ed ward Belcher, made in 1839, 
then comes the chart of 1841, made by the Wilkes ex
ploring expedition. Since that time various charts 
have been made by coast survey and engineer de
partments of the government. A comparative exam
ination of these shows that the channels and spits and 
sand islands of this region are subject to most remark
able changes. Good channels appear to have existed 
in 1792, 1839, 1841, and 1868. 

The Columbia River enters the Pacific Ocean be
tween Cape Disappointment, a ro()ky headland on the 
north about 200 feet high, and Point Adams, a low, 
changeable, sandy point, six miles distant in a south
east direction. Fort Stevens, a semi-perman�nt work 
built during the late war to guard the entrance to tIre 
mouth of the Columbia, and now in a state of rapid 
decay, occupies the inner side of this point. From 
Point Adams a broad, sandy spit called Clatsop Spit 
runs to the northwest a distance of over four miles. 
A similar spit puts out from Cape Disappointment 
one and one-quarter miles to the south-southwest. 
Over these long spits must pass much of the water 
that ebbs and flows over the bar. The force of these 
currents is lost so far as any useful effect that they 
may have in keeping open the bar channels is con
cerned. 

In 1882 the necessary legislation was obtained from 
Congress to enable the engineer department of the 
government to seriously consider the question of per
manently improving the channel over the bar, and 
giving it some deflnite and fixed position. A board of 
engineer officers was convened, whose duty it was to 
give the suhject thorough investigation and study and 
report a plan with estimates for a permanent improve
ment. The project proposed by this board, and which 
has been adopted by Congress, contemplates a single 
permanent channel across the bar, having the depth 
of 30 feet at mean low tide. This result is to be ob
tained by concentrating and directing the water passing 
over Clatsop Spit in such a manner that the resultant 
currents will add their force to the other natural 
causes that tend to increase the depth of the channel. 
A rock jetty resting on brush mattresses is to be bnilt 
from Point Adams out across this spit in a westerly 
direction, curving slightly slluth, for a distance of 4� 
miles, more or less, as circumstances may require, to a 
point about three mile& south of Cape Disappointment. 
The distance to which the jetty will extend to seaward, 
as well as the height to which it will be raised, will be 

. more or less tentative, dependent u·pon the re�ults ob
. tained. The estimated cost is $3,710,000. 

The construction of the jetty was commenced in 1884. 
The methods adopted are somewhat different from 
those nsually pursued in the construction of like works 
projecting into the sea. The large quantity of fresh 
water emptied into the sea at this point by the Col
umbia River makes it a locality entirely exempt from 
Teredo navalis and other marine insects, so often de
structive to timber work nsed in sea coast· improve
ments. This work is under the supervision of Major 
Thos. H. Handbury, of Corps of Engineers, U. S. A. 

The plan adopted for placing the material in posi
tion was to build a double track tramway on piles, and 
from this deposit the material in place. The piles are 
driven by the hydraulic process by means of a special
ly devised machine working always at the outer end 
of the tramway. The pile driver is accompanied by a 
tender car on which is carried a day's supply of piles, 
stringers, capping, rails, and other material used in the 
construction of the tramway. Three bents, or 48 feet, 
per day is the usual rate of advance when no accidents 
or detentions occur. The piles are driven from 20 to 
22 feet into the sand, usually in about 4 minutes. The 
depth of water varies from 7 to 20 feet. It is usually 
about 12 feet. The top of the stringers on which the 
ra.il is laid is 28 feet above mean low water. The dis-

11 titu-tifit �lUtritau. 33 
tance between the center lines of the two tracks is 13

' the betlt for the rough roads laid with light rails. The 
feet. The inside brush mattresses are made·on poles American engine cost twenty per cent more than the 
hung from the stringers and slid down the piles, others, but sbe beats them in actual performance, t.he 
weighted with sufficient stones or Rand bags to sink details of working parts being better. Steel fire boxes 
them . . The outside mattresses are made upon cars, are found to last longer and give less trouble than 
duwped into the water, and afterward sunk. Rocks copper ones, though the engines only run about 20U 
varying from 100 lb. to 8 and 10 tons are then thrown miles without being cooled for washing out. The 
upon these mattresses from dump cars on the tracks water along the line is very salty. 

. 

above. It is designed that the crest of the jetty shall . 
._ ...... '� ...... , ... _-----

be about under the north track. The greater portion Aches oC Head and Heart. 
of the rocks, and especially the larger sized ones, is There are a good many kinds of headache. In these 
dumped from the south track. To suit the special days the nervous headache is a very distinct variety. 
conditions of this case, it was found necessary to deyise It is generally in the front of the head, across the fore
a special car giving a greater angle of dump than can head, over the eyes. But it may be in other parts-at 
be obtained with those of the us.ual pattern. This car the top of the head, at olle or both sides, at the back, 
has another advantage in that it is so constructed that or all over. It is painful, depressing, disabling. A 
when loaded its center of gravity is ahove the axes man feels, at the height of the paroxysm, like a hunter 
around which its bed rotates, and when unloaded it is who has galloped his legs clean off, and who could not 
below. The result is that as soon as relieved of the leap a three-foot ditch to save his life. The spur is of 
weight of the rock, the bed of the car rights itself. no use, neither is the Whip. The pain in the head is 
. The rock used in the jetty is obtained from quarries worse to bear than either, and the patient will ratber 

located on the banks of the Columbia River, about 110 endure both whip and spur than make any kind of 
miles above its mouth. It is conveyed there in barges effort which will make the head pain worse. Physic 
to the wharf at Fort Stevens, there loaded on the dump by itself is of no use. There is not a single drug known 
cars, and hauled by locomotive out along the tramway to medical science which will of itself at once and per
and dumped on the jetty. manently cure a nervous headache. On the other 

A large and valuable plant has been accumulated on hand, drugs are not always needed. A complete 
this work, consisting of locomotives, cars, steamboats, change of air and circumstances will usually take away 
tflgs, barges, wharves, machine shops, hoisting engines, the pain in ten or twelve hours. Perfect rest, of a 
and other appliances necessary to extensi ve operations. duration proportioned to the severity and long con
From 400 to 600 tons of rock are being handled daily tinuance of the symptoms, will make the cure per
and the jetty tramway extended at the rate of about manent. There are, of course, methods of relieving or 
40 feet per day. The plant is owned by the govern- diminishing the pain until such time as it may be £lOS
ment. The rock is delivered by contract on the barges sible to obtain the complete rest. But the rest is the 
at the quarries. The jetty tramway has already thing to be secured at all costs. If not, the pain gops 
reached a point about 1� miles from the shore; the from bad to worse, and the risk from less to greall'r. 
rock, however, has not been carried out to the re- The final consequence it is impossible to predict, excppt 
quired height for this distance. As the jetty is built that a hreakdown is sooner or later inevitable, and the 
out it is found that the spit rises on the south side and breakdown may be for a year or for a lifetime. A 
keeps nearly ahreast with the mattress work. The nervous headache is a danger signal; if it be frequent, 
gO().j eifec t60! this. \york are already becoming appar- the danger is increased; if it be con'tinuous, a cata
ent. One straight channel iii"liow being formed direct- strophe is imminent. The driver must put on his brake 
ly ont through the bar to sea, and all o.tqers are clos- at all hazards, or he will probably soon have a leap for 
ing up. It is expected that in a short time tbedesired his life. There are very few sets of t'ircumstances in 
depth will be obtained, and if Congress willlIlake the which it is a man's dut,y to go on with his work when 
necessary timely appropriations to complete the work, he is in this condition, at all risks. Even a threatened 
no difficulty will be experienced in maintaining the bankrupt.cy had better be risked than a threateued 
channel. life. Besides, a man who is in the unyielding grip of a 

• , .  I • perfl1!J.nent nervous headache is not really the best 
A Singular Fire-Place E .... plodon. judge �wn circumstances. He magnifies and 

A correspondent sends us particulars or a singular distorts tbifttr:8 .. ama�. ·take. of his 
explosion which took place at a private residQT}p.e in �ears, 
Haverhill, Mass., some weeks since. The family was lte� 
seated in the parlor, and a fire was burning in the open sovereign remedy. A fortnight at 11' .iIt 'IRN�,,"bfi ·tiilittM 
grate. Suddenly, at about 8 O'clock, an explosion took than a year six weeks hence. A weak heart seems to 
place in the grate, which made a loud noise, filling be decidedly more practically inconvenient than a weak 
the room full of smoke, and breaking a large pane of head. If a man or a woman be a little feeble about 
glass from a tront window some feet away. As soon the region of the brain, it is generally of little moment. 
as the family recovered from the shock an investiga- Some post or other will be provided if the conduct be 
tion was made. which developed the fact that the orna- respectable; and lack of brains is too common to ex
mental tube, which was about an inch in circumference cite any particular attention either in the person con
and which arched the fire-place, was broken, and that cerned or in those about him. But a weak heart 
the explosion was caused by resin, with which the insists upon putting itself in evidence at all sorts of 
tube was filled, taking fire. It appeared also that the ·convenient and inconvenient times. If its possessor 
tube had been broken and soldered together, and that finds himself rather late for his morning train and 
a portion of the soldering had come off, leaving a hole makes a .. spurt" to recover lost time, the exertion is 
th h h· h th . h . b h t d usually followed by such a .. bad quarter of an hour;� roug w lC e reSIn, aVlng ecome over ea e , 

that he I'esolveu l'n future rather to 10Qe a dozen traf� .... found vent. The explosion was one of great power, � � .... 
throwing the resin all over. the room, on to the wall than to risk temporary suffocation or perllJanent 
paper, ceiling, furniture, and clothing of the persons syncope again. The practical evils that are associated 
in the parlor. The glass was broken by the concussion, with a feeble heart are innumerable, and will readily 
which also destroyed the window screen. It was a suggest themselves to those who possess so unsatis
wonder that no one was injured, though all were made factory a pumping engine. Weak hearts are by no 
momentarily sick by the gas. The noise of the explo- ineans so comUlon as is often snpposed. Manya man 
sion was heard at qnite a distance. who thinks he has got one is merely dyspepti'.l ;\nany 

[Resin is largely used to fill pipes to prevent flatten- a woman owes her !lyrnptoms to tight lacing or in
ing while bending. The custom of the trade is to melt sufficient feeding. If the dyspepsia be curttfl, 01' the 
the resin and pour it out of the pipes after the bend is tight lacing be dispensed with, the symptoms of heart 
finished. In the case in question probably this was weakness will disappear. Even when the heart is 
neglected, and, the ends of the pipe being sealed by genuinely" weak," the weakness is ngt always due to 
cold resin or plugged, the action of the heat on the special disease of that organ. It lIIay be only part of 
central portion generated gas in a confined space, a general weakness of the whole system, wl:!ich is 
possibly several hnndred pounds pressure, or suffi- easily curable. The late Sir Robert Christison; one of 
cient. to burst the pipe.-ED.] the most eminent" of British physicians, used ,to smile 

� •• , • at certain persons who were always complaining of 
THE British consul at Tientsin in his last repo .. t weak hearts. "Gentlemen," he would say to his 

gives some details respecting the new railway in North students when lecturing on digitalis, "gentlemen, the 
China, between the Kaiping mines and Tientsin,which best tonic for a weak heart is a good brisk walk." Not 
was completed last summer, and is now open to traffic a doubt of it. The majority of weak, flabby heart.s 
throughout. He says it is eighty-five miles long, and are weak and flabby because every other muscle in the 
the average cost was £4,250 per mile. This includes body is weak and flabby, and this general wpakne�8 
all rolling stock and engines and a considerable sum and flabbiness is due to want of vigorous use. Exer
spent on stations, wharves, etc. The rails have come cise of the legs and back and arllls gives adnitional 
from Bolckow &; Vaughan, with the exception of 600 and much needed exercise to the heart, and the heart 
tons of light rails from Krupp. Rolling stock is built grows strong by vigorous exercise ex,,"ctly as every other 
on the spot from iron purchased chiefly in England. muscular organ does, for the heart is a muscle. If a 
This system saves the heavy freight charged on bulky man has no. organic disE'ase of the heart, no enlarge
cargoes, and enables the company to make exactl�' men���nd no functional disorder, plenty of brisk 
what suits it best. 'rhe passenger cars, steel framed waTking, with occasional running, will soon dispel his 
and teak, are 55 feet l�mg and carry more than 100 peo- breathle,ssness and heart weakness, other things being 
p1e. They cost complete about £550. One engine I equal. -The muscular inactivity of the modern town 
came frOID the United States, the others are English man is the parent of more ill-health than any other 
built on the American system, which has proved itself single cause whatever.-American .Analyst. . 
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A MECHANICAL MOVEMENT. 

A mechanical movement desi�ned to convert a swing" 
ing motion into a continuous rotary motion, and at 
the same time avoid dead centers, is shown in the ac
companying illustration, and has been patented by 
MI'. James H. Baker, of Savannah, Mo. It is prefer
ably mounted on a post carrying a fixed shaft on which 
turns loosely a wheel connected by a belt with suitable 
machinery to be driven. The wheel has a hub with 

BAKER'S MECHANICAL MOVEMENT. 

two sets of ratchet teeth standing in opposite direc
tions, as shown in Figs. 2 and 3, collars fitting loosely 
on the hub over the ratchet teeth, and pawls fulcrumed 
on the collars to engage the teeth, while a lever 
mounted to swing on a stud is connected by belts to 
arms extending outward from the pawls. The wheel 
with its hub is held iu place on the shaft by a washer, 
which also serve!fto hold the collars in place. 

AN IMPROVED WASHING MACHINE. 

A washing machine which may be conveniently ope
rated with one hand, and which has a continuous bot-

JOHNSEN'S WASHING MACHINE. 

tom rubbing surface to be brought automatically in p�oper frictional contact with the rubbing cylinder, is 
illustrated herewith, and has been patented by Mr. 
Hans Johnsen, of Menominee, Mich. In the bottom of 
the body is placed a series of spaced blocks, whose up· 
per surfaces are con caved in circular form, these blocks 
being adapted to slide up and dowll in the body with 
a limited movement, but being held in normal position 
by coiled springs, of which there are preferably three, 
one in the middle and one at each en:l. The springs 
may be securely attached to the bottom of the body 
and to the blocks, or may be so attached that th� 
blocks can be removed as desired. The blocks are con
nected by a plate of corrugated zinc or other metal, 
shaped to conform to the circular contour of the' upper 
edge, and extending from one end block to the other. 
The upper rubbing cylinder has on its outer surface a 
series of semicircular strips extending from head to 
head, and when the upper and lower rubbers are in 
their normal positions, the lower, rubber is in close 
proximity to the upper rubber, the necessary preseure 
between the rubbers being automatically furnished by 
the springs. .. .... 

Improve ment In Telephone Exchange Plants. 

The recell;tincrease of capital granted to the Ameri. 
can Bell Te��phone Company was asked for to provide 
for the construction of a magnificent system of metallic 
circuits connecting all the large citi!:s of the country; 

In order, that the full benefit of these trunk lines 
shall be;��lized, it is necessary that the various local 
companies should entirely reconstruct their plants, 
putting in metallic circuit switchboards and under. 
ground conductors, twisted in pairs. 

If all of the licensees co· operate with the same ability 
as

. 
that displayed by the Chesapeake and Potoma

. 
c

. 
Tele-

I phone Company, the telephone service of the country 
will soon be on the high road to perfection. This com-

Jtieutifit !tueritan. 
pany furnishes a good example of the value of one man 
power when you have the right man. 

Mr. S. M. Bryan, the president and exective officer of 
this company, bas been a close observer of the direction 
in which telephone improvement is to be attained, and 
has decided to put his Baltimore excbange on a metal
lic circuit basis at once. 

He bas just placed with the 'Vestern Electric Com
pany an order for over 40 miles of 100 conductor metal
lic circuit Patterson underground cable. This is by 
far the largest order for telephone cable ever given, 
amounting to over $150,000. 

A magnificent new building has been erected, and in 
this will be placed a Western Electric multiple switch
board of most approved pattern. This switchboard 
will be adapted for the use of both metallic circuit and 
grounded lines, and when completed will accommodate 
6,000 subscribers. 

By next fall every subscriber in Baltimore will be 
provided with a complete metallic circuit of copper 
wire. No iron w.ire will be used, the circuit of each 
subscriber being made up of hard-drawn copper wire 
from the cable terminal to the instruments. 

Baltimore will be the first all-metallic circuit ex
change in the United States, and we predict that it 
will be without equal in the world.-Electrical Re. 
view. 

(JULY 20, I SSe}. 
BARTON'S IJIPROVED FENCE. 

This invention, which has been patented by Mr. D. 
R. Barton, of No.9 Madison Street, Memphis, Tenn., 
provides for a fence more particularly to take the place 
of the old Virginia or worm fence, and enable farmers 
to utilize to the best advantage their rails or rail tim
ber. It consists of upright posts or stakes, braces, 
horizontal rails, and fastening devices, as will be seen 
by the accompanying illustration, showing a part of 

the complete fence. A designates the upright posts, B 
the inclined braces, leveled at their upper ends on their 
inner sides to fit against the stakes, and notched to af
ford a firm hold for the wire fastening, D ; E represent
ing the rails. The small figure represents a pair of 

posts and their braces after plac
ing a spacing block, C, in posi
tion, in the making of the fence, 
and with the wire binding loop 

• , • I • in place, F designating a bar or 
Governmental Statistics. rod used in twisting this loop. 

Some interesting statistics may be gathered, says In making the fence, after the 
Bradstreet's, from the last statistical abstract of the ,first pair of posts is sunk, a nar� 
United States. It appears that the revenue of the gov- row plank, the width of the sflac-
ernment amounted in 1888 to $6.32 per capita of popula- ing block, is placed between the 
tion. The expenditures of the government, not includ- posts to keep tbem a proper dis-
ing payment of the national debt, amounted to $4.47 tance apart, this plank being car-
per capita. The national debt per capita amounted ried forward to the next set of posts, and so on until 
to $17.71, and the interest thereon to 65 cents. The the fence has been completed. The braces are then 
duties collected on imports amounted to $3.47 per sunk in inclined position, the spacing block inserted, 
capita, and the internal revenue amounted to $2.07 per and a galvanized wire fastening drawn around the tops 
capita. The average ad valorem rates of duty on of the stakes and posts, the ends of the wires being 
all imporf. i,n

'
l88$ amounted ,to 30 per �,lJk II.QQ .the t�iilted tQl:ether. The tightening rod is then used to 

average ad :valoitem . .J'&tes· on, aU"dutiable iuapon. t ..... t�tbewi .. vertically until the parts are drawn to
amounted ����� cent. The per capita .ti.:u.", �., with.ufficient force, when the rod and spacing 
above given a.�e baeed upon M e.timate of .. pop� bloek;.re �oved for use with the next pair of posts, 
tion of 66,018,000 made by the late actuary of the and the rails are placed in position as shown. 
Treasury Department. This estimate is in all proba
bility too low. An increase of the figure for population 
wg.uld O'f course require a slight reduction in the per 

"capita estimates. '1'he statistics regarding savi!1�s 
.nks over a period of five years show a steady growth 
.. the num ber of deposits and in the aggregate amount 

deposit .. , with but a slight change in the average 
awount due each depositor. In 1887-88 the aggregate 
deposits amounted to $1,364,196,550, the number of de
positors amounted to 3,838,291, and the average amount 
due each depositor was $355.41. 

.. , ... 
AN IMPROVED ANNEALING BOX. 

The illustration herewith represents an annealing 
box designed not to warp, and so constructed that the 
metal being operated upon within the box shall be pro
tected from oxygen during the process of annealing. It 
has been patented by Mr. William H. Bailey, of the Re
public Iron Works, Pittsburg, Pa. The side plates of 
the box are braced and supported by T or angle irons, 
bolted or riveted to place, other angle irons being 
arranged along the lower edge of the plates, which 
serve as supports for the bottom plate, while the ends 
are strengthened by cross braces riveted to place. The 
cover rests upon angle irons upheld within the box by 
rivets or bolts, and this cover is braced by angle or 
T irons which extend upward, so that their upper edges 
are about level with the upper edges of the side plates, 
thus providing for the placing of a layer of sand upon 
the cover plate, to protect the cover, and to a certain 
extent prevent its warping. A box of this description, 
with a flat top, will not only hold more iron than one 
with an arched top, but it is claimed that ,!t will last 
longer and can be made cheaper. 

:BAILEY'S UJiEALlJiG :BOX. 

••••• 
GERSTLE'S HINGED HANDLE FOR PANS, ETC. 

The accompanying illustration represents a hinged 
handle more especially designed for application to 
culiuary vessels. It bas been patented by Mr. Jacob 
Gerstle, of PorLiand, Oregon. The handle is formed 
of a plate provided with an ear, an arm being con

nected with the plate by a 
hinge joint, and a sliding 
fastener placed on the arm 
and adapted to engage the 
ear. The ear is tapered to 
cause the fastener to bind 
upon it as it is 'forced 
downward upon the arm, 
the latter being provided 
with a stop pin which lim
its the motion of the slid-
ing fastener. This handle 

can be conveniently folded over the pan when not in 
use, and when arranged for service will take the place 
of an ordinary handle. For further particulars with 
reference to this jnv,ention, address Mr. Sol. Blumauer, 
in care of Hexter, ']\{ay & Co., Portland, Oregon. .. ... . 

The Danger to Electric Lle;ht LlneDlen. 

" A lineman carries his life in his pocket, and it may 
slip through a very tiny hole," said an employe of the 
Brush Electric Light Company to a reporter of the 
Star. " A cool head and a steady nerve, with a smat
tering of electrical knowledge, are the prerequisites of 
a first-class lineman. Unless a man be apt to judge 
and quick to remember, he will be liable to serious 
blunders in his manipulation of the wires. Where 
there are dozens of them attached to one pole, it is ne
cessary that he should be able readily to distinguish 
each from the others, and have no dou!:>t as to whether 
it be quick or dead. Contact with the earth through 
means of a conductor should be shunned like death it
self. Moisture in the atmosphere or on the wires or 
the pole greatly accentuates the danger that always 
prevails. ,What is ordinarily a non-conductor becomes 
imbued with conducting properties when it is wet, and 
this is why linemen dread to mount the poles after or 
during a heavy storm. 

" If 'a man exercises due diligence and a certain 
amount of what is termed' gumption,' he may pursue 
his business for years without receiving any worse injury 
than a burn or two. But even the coolest-headed man 
is liable to blunder occasionally, and there is no other 
department in life where a blunder of microscopic pro
portion effects such disastrous results. The contact of 
a dangling watch charm or a little finger nail with the 
wrong wire at the wrong time may cost a lDan his life. 
So long, however, as he sits astride the cross· piece of 
a wooden telegraph pole and confines his attention 
solely to a wire that has no communication with the 
earth, he is as safe as if he were in his mother's arms." 
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EBERHARDT'S UNIVERSAL AUTOIIATIC GEAR CUTTING abreast of the i rnprovements of the day and honr 

lIU.CHINE. urban passenger traffic. 
.. � . . . 

AN IMPROVED IIAGNETIC ORE SEPARATOR. 

The. illustration represents a 72 inch universal auto
matic gear cutting machine (Eberhardt's patent) con 
structed by Messrs. John Lang & Sons, of Johnstone, 
N. B. The gear wheel to be cut is placed on the hori
zontal spindle, which can be raised and lowered by a 
screw to set it to the proper height for any required 
diameter of wheel. On the back end of this spindle is 
a worm dividing wheel made in, sections. It gears with 
a worm driven by change wheels, which will serve for 
cutting any number of teeth up to 100, and any num
ber, except prime numbers, up to 200, besides many of 
higber range. The change wheels for working the 
worm wheel are driven by the pulley at the top of the 
machine. This pulley runs constantly. It is joined to 
its shaft by a friction coupling, and slips, except at the 
moment when the blank is being rotated. The motion 
of the pulley is transmitted through the vertical shaft 
and through gearing to a horizontal spindle, upon 
which is a disk with notches in its periphery. A. bolt 
normally engages with one of these notches, and 
hulds the disk and the connected train of gearing sta
tionary. 

iri I concentrated ore 'has at
' 
one side of its bottom a d irect

ing chute, connected with the upper portion of which 
is an air tube having a chamber with an exhaust fan 
for carrying away the fine dust which may be in the 
material worked. The belt is intended to travtll about 
four hundred feet a minute, throwing the ore against 
the directing chute so as to break the particles apart, 

A construction by means of which ore may be effect
ively separated from the gangue by the aid of a mag-

When the cutters have moved back to the end of their 
travel and are about to advance against the blank 
again, the chain, seen to th� left of the figure, pulls the 
bolt out of the notch and leaves the disk free to rotate. 
The bolt is fitted with trip mechanism, which returns 
iHmmediately to the edge of the disk, ready to arrest 
its motion at the next notch. Several disks are provided 
with different numbers of notches. There are two cut
ters fixed on one spindle, one for roughing and one for 
finishing, and the machine is so geared that it can cut 
iron wheels up to three inch pitch with two such cutters 

l ;  

THOMAS' IIAGNETIC ORE SEPARATOR. 

when required. The cutters are mounted on a slide net is illustrated herewith, and has been patented by 
which can be tilted into an inclined attitude by means Mr. William R. Thomas, of Catasauqua, Pa. In the 
of the slotted quadrants at the sides. One of these has frame are upper and lower pulleys, over which extends 
teeth on its edge gearing into a worm, fitted with a an endless belt, a magnet over the face of which the 

' hand wheel , which is seen to the right of the engraving. belt passes being located beneath the upper pUlley. 
The cutter frame is moved backward and forward by a The face of the magnet and the periphery of the upper 
screw, which is rotated slowly on the cutting stroke, pulley are about in the same vertical plane, the lower 
and quickly on the return stroke. The change' from pulley being located at one side, so that the belt 
one motion to another is by a clutch operated by stops travels down over the face of the magnet and over a 
at each end of the travel. Beneath the cutter is a roller near its lower end, and therice inwardly around 
trongh to catch the particles of metal, and in this the lower pulley, beneath which is located a hopper to 
trough there is a coarse-threaded screw which serves as receive the concentrated ore as it drops off the belt. 
a conveyer to remove the particles as they fall. This Adjacent to the roller at the bottom of the magnetic 
conveyer is driven by a belt, as shown. I field is the upper end of a chute for carrying off the 

The machine will cut spur, bevel, and worm wheels. 1 gangue . .  The chute at the top which.-�ceives the un
All the motions are en-
tirely automatic, and ona 
man can attend to several 
machines. A dial is pro
vided for setting the depth 
of the cutter. ' and also a 
gauge for setting it exactly 
to the center of the man
drel. There are also'gradu
ated indexes for the vari
ous adjustments required 
when cutting bevel and 
worm wheels. 

. . .  
Stree t RalhwaJ's. 

when the ore drops down through this chute in a thin 
sheet opposite the face of the magnat, by which it is 
attracted to the belt and held there until it is carried 
out of the magnetic field, when it drops into the 
hopper. • • • • • 

Hear t F aUure. 

'.rhe Ameriaan Annlyst thinks it would be an excel
lent idea if physicians of the present day, would in
vent some other reason for about aU the deaths which 

I occur nowadays than the heart failure. It is  difficult 
for any one conversant with the organs of the human 
body to understand how any human being can die 
without heart failure, while the causes of the failure 
of the heart at death may be very nUinerous. This 
might not be of serious mOlllent were it not for the fact 
that hundreds of people are being nearly frightened to 
death by the constant use of the cause :for sudden 
deaths, and many people who are sick, and necessa
rily have some heart symptoms, are kept in constant 
terror by reading or hearing in other ways of death 
after death by heart failure. It would be well if 
physicians who are too indolent or too ignorant to 
search out the di sease lying back of the heart failure 
to consider how much harm they are doing the com
munity, and if thllY cannot correct the habit, news
papers and the public should a:void giving currency 
to this unfounded and dangerous phrase. There are 
probably no more deaths from heart failure in these 
times than heretofore, but a new cause for death has 
been coined, and the nervous and timid are being se
verely inj ured by it. 

. ,  . . . 
Imitation oC Wood C arvings. 

Old oak or other carvings in low relief, it is said, may 
be very effectively and easily imitated, almost in fac
simile, by the following process : 

Procure some " basil " leather and wet it thoroughly 
in warm water in which a small quantity of size or 
glue has been mixed ; wipe it as dry as possible with a 
cloth, then cut a piece sufficiently large to cover the 
carving and .allow a small margin ; la.y it upon tpe 
carving and press with the fingers all over. in order 

that the leather may take 
the shape ' of the carvmg 
as much as possible. Next, 
witli a smooth pointed tool 
made of bone-say the han
dle of a tooth brush, filed 
d o w  n till it · assumes a 
blunt knife shape-go over 
the surface carefully, press
ing the leather into all the 
interstices of the design, 
and smoothing the larger 
or bolder portions until 
y o u  h a v e  succeeded in 
bringing out all detaifl!, 
Of course, this process can 
only be applied to carv
ings, etc. , which are 'not 
undercut. 

If the superfluous moist
ure has been removed from 
the leather in the first in
stance, it may now be 
easily taken from the carv
ing without interfering 
with its shape, but if not, 
it must be left until par
tially dry. 

When t a k e n  off, the 
leather should be placed 
in a warm place to dry 
thoroughly, when it will 
be found to be quite stitt, 
and may be coated thickly 
at the back with a layer of 
gutta percha, or with the 
fol lowing mixture : Pitch, 
resin, p I a  s t e r 9f . Paris, 
equal parts ; me1f;¥he pitch 
and r e s  i n  tog(j:tber and 
then stir in the plaster of 
Paris. ' If a small quantity 
of wa,x ila,ndle be added � 
the mixture, it will be ren
dered. tougher. 

The bill recently signed 
by the Governor of New 
York, allowing the street 
railroad companies to sub
stitute mechanical motive 
power for horses, is an im
portant one. We hope in 
time to see it lead to a gen
eral use of electric motors 
on the roads in this city, 
but we apprehend, with 
the Eleat1'iaal W01'ld, that 
its first effect will be to 
encourage cable traction, 
for the reason that for 
some years past one or two' 
roads have h a d  t h e i r 
minds fixed on cables and 
will not be satisfied till 
they have given thelll a 
trial. The difficulty about 
the destruction of old and 
new street paving is, how
ev:er, a serious one, and it 
may stand in the way of 
cable work on an exten
sive scale. The situation, 
in fact. is not an unfavor
able one for electricity, 
and we expect to see it 
availed of · for the intro
duction of one or other of 
the systems of e l e c t r i c  
traction. Boston has been 
setting New York a bril
liant exampla in this re
s.-eet, but it is still open tp 
New York to' brin" itlelf lUIBB.U,&D'l" 1 VJJIVBBI.Al. '&V'l'OIU.'l'IO GBAB OV'l'rUfG JlACKUfB. 

The ' imitation may now 
be applied to the use for 
which it was intended, 
and jf treated · with dark 
distemper oak stain and 
oiled, will look wonder
fully like. genuine carved 
oak. 
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LII,ura DrldlPllan. 

The recent death of Laura Bridgman has .called out 
.. great many reminiscences of this remarkable woman. 
We do not at this day realize the .intense interest which 
her case at one time aroused ; and certainly there has 
been no reference, 80 far as we know, to the important 
data her history furnishes to pedagogy and psychology. 
The general facts regarding Laura Bridgm;3.n are well 
known. How, at the age of twenty-six , ' months, she 
lost entirely her sense of sight and hearing, and to a 
g-reat extent her sense of smell and taste . ;  and how, 
until Elhe was eight years of age, she received no at
tempts at education. At this time, it is known that 
she had quite lost all memory of her life before her 
lIickness ; she retained, absolutely, no visual or auditory 
me�ories. Dr. Howe's success in teaching her to talk 
with the hands, to write, read, etc., is &l.so a familiar 
story. 

Most interesting now to medical men is a study of 
her physiological and psychological condition, made 
by Professor Stanley Hall, just ten years ago. ae 
found her totally unable to see or appreciate sensations 
of light from any kind of stimulus. Her deafness was 
equally complete ; but she could appreciate differtlnt 
kinds of vibrations, and even knew her friends by their 
step. This must have been done, however, by the 
tactile or muscular sense. Her sense of smell and that 
of taste were dull. 

The tactile sense showed the most acute and remark
able development, and, as recorded by Hall, was as 
follows : 

Tip ot tongue . . . . . . . . . . .. . . . . . . . . . . . . .. ,; . . . . . . . .  1-50 lnch. 
Tip of right forellnger. volar snrface . . . . . • . . . . . . . . •  1-35 .. 
Hips . . . . . . . . . . . . . , . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . .  � 1-20 .. 
Tip of second llnger, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-17 .. 
Tip of third llnger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1-14 .. 
Tip of fourth llnger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1·13 .. 

The sensitiven�ss of the ' face at various parts was 
also very great, and the measurements ' in general 
showed an acuteness of touch two or three times 
greater than the average. 

But the ordinary tests made with the artheriometer 
gave' no adequate idea of her exquisite contact sense, 
which amounted to a kind of normal hyperresthesia, so 
that even specks of dust alighting on tha face and 
hands were appreciat.ed and annoyed her. Curiously 
enough, her temperature sense was below the average, 
and the same was "true for pressure sensations and elec
trical irritations. Her tactile memory was so extra
ordinarily developed that she eould at once recognize 
friends. whom she had. not seeu for. a long time by a. 
toueh of the hand. Her muscle sense, so far -as it 
wuld' bA tested, was not unusually Mute. • The sense 
of equilibrium a.nd of direction was very well developed. 
Curiously enough, she was easily made dizzy and even 
nauseated by movements of rotation ; and it was 
thought that possibly the semicircular canals were not 
destroyed by the disease which destroyed her hearing. 
Yet this seems somewhat improbable. 

A very careful inquiry showed that the sexual in
stinct failed to mature, or show itself in any specific 
way. She never acquired any notion of the ways and 
means of its gratification. Although the strongest of 
human instincts thus failed to develop itself, yet with 
very little teaching there did develop fresh and original 
intuitions as to the nature of God and a first cause, and 
as to her personal responsibility and sense of right. It 
'is encouraging to human progress to know that moral 
and religious instincts may spontaneously develop and 
dominate rather than the sexual.-Medical Record. 

The , Gr6a& Hea& of' Siberta. 
Siberia is commonly regarded as a region of ice and 

cold, but according to Mr. George Kennan it is, in 
sum mer ti me, about as hot a country as there is on the 
face of the globe. In' one of his remarkable Siberian 
narratives, gi yen in the Century Magazine, Mr. Kennan 
th us relates one of his hot weather experiences : 

" The farther we went up the Irtes'h the hotter be
came the weather, and the more barren the steppe, 
until it was easy to imagine that we were in an 
Arabian or a north African desert. The thermometer 
ranged day after day from 90· to 1030 in the shade ; the 
atmosphere was sutIocating ; every ]eaf and every blade 
of grass, as far as the eye could reach, had been 'abso
lutely burned dead by the fierce sunshine ; great whirl
ing columns Of sand 100 to 150 feet in height swept 
slowly and majestically across the sun-scorched plain ; 
and we' could ' trace the progress of a single mounted 
Kll'ghie 1h·e mileR away, by the cloud of dust which his 
horse's' ho�fs raised from the steppe. · I sutIered in
tensely from the heat and thirst, and had to pro, 
tect myself from the fierce sunshine by swathing my 
body in four thicknesses of blanket, and putting a' big 
down pillow oVer mY legs. I could not hold my hand 
in 't1tat su�shine }in O1in utes without pain, and 
wrll:!!W!IiJt O1y �y, ' J� four thicknesses of heavy 
wo�'t>Mnketinit'.gave me at once a sensation of cool
nes�:'}.ine ·wa8 the Sd!lthern or sunny side of the tarantas.;';j.hd;. J;':ttIially became so exhausted with the fierce ;h� �jlad sueh a sVange feeling of faintness, 
tratlsea; li�'$b1location, , that I aeked Mr. Frust · to :change:si4'�'wit:h me, and give lue a brief respite. He 
Wl'app� lihnllelf UP' ilt a: blanket, put a piUi:>w over his 

legs, and managed to endure it until eV8ning.. Familiar 
asI supposed myself to be with Siberia, I little tbought, 
when I crossed the frontier, that I should find in it · a 
north African desert, with whirling sand columns and 
sunshine from which I should be obliged to protect my 
limbs with. blankets. I laughed at a Russian officer in 
Omsk, who told me that the heat in the valley of the 
Irtes'h was often so intense 80S to cause nausea and 
fainting, and who advised me not to. travel between 11 
o'clock in the morning and 3 o'clock in the afternoon, 
when the day was cloudless and hot. The idea of having 
a sunstroke in Siberia, and the Stlggestion not to travel 
there i n  the middle of the day, seemed to me so pre
posterous that I could not restrain from a smile of 
amusement. He assured me, however, that he was 
talking seriously, and said that he had seen soldiers 
uneonscious for hours after a fit of nausea and faint
ing, brought on by marching in the sunshine. He 
did not know sunstroke by name, and seemed to think 
that the symptoms which he described were peculiar 
effects of the Irtes'h valley heat, but it was evidently 
sunstroke that he had seen. "  

.. .  e a . 
AN IM:PROVED GLOBE HOLDER. 

The accompanying illustration represeuts a globe or 
shade holder which has been patented by Mr. John J. 
McGloin, of No. 465 Eleventh Avenue, New York City, 
Fig. 1 being a perspective view, Fig. 3 Ii. plan, and Fig. 
2 a sectional view of one of the arms. The device has 
a central sleeve or tube to fit upon the gas burner, and 
to this tube are hinged three arms to support the 
globe, these arms having each a main section and an 
outer adjustable section, the latter entering th'e 
main section. A spring is attached to each arm be
low the hinge to turn the arm upward, and cause 

the outer hooked 
end o f  t h e a d
justable section 
to grasp the lower 
edge of the globe. 
T h e  adjustable 
s e c t i o n s  of the 
arms have notches 
in their under sur
faces, . which en
gage wUh lips in 

the main sections, 
to hold the outer 
sections in proper 
position. ' By this 
construction the 

M:oGLOIlf'S GLOBE HOLDER. holder is adapted 
to support a n y 

sized globe or shade, the latter being readily removed 
by pressing down one of the arms of the holdel' against 
tbe tension of the spring, thns re]easing one side of the 
globe. No set screws or other holding devices are re� 
quired, and the giobe or shade is held with perfect 
firmness and security. 

. . . . .. 
Sharp Re&ore on &he _Deliah. 

Joshua Rose has been writing some very interesting 
letters to the SCIENTIFIC AMERICAN regarding things 
seen by him at the Paris exposition, and in one of 
these he took occasion to speak of the extent to which 
American mach inery was copied by English and Con
tinental machine builders, and made a very unfavor
able showing, especially for the former. Now comes 
one of our English exchanges ·a.nd heaps ridicule upon 
Mr. RofIe, calling him our " American critic," " the in
telligent Yankee," and " the great Pajandrum," what
ever that may be, and winding up by congratulating 
itself that " all our American critics are not wrapped 
up in such utter and monstrous conceit as this repre
sen tative of the SCIENTIFIC AMERICAN in Paris I" 
The joke of all this will no doubt be fully appreciated 
by those aware of the f&oct that Mr. Rose is a thorough 
Englishman, born and raised in that country, and 
now living in London, but having been in this country 
sufficiently long to make him familiar with American 
practice in these matters.-American 'Machinist. 

.. � . . .  
To Make Grained N e.raUvea Cer Ziac E&chlac 

wUhon& a Screlln. 

BY W. T. WILKINSON. 
This is done by coating the plates with an emulsiou 

eontaining sulphate of baryta in very fine pOWder, and 
well shaken up before coating. Pictures are taken 
upon these plates. and developed and fixed in the 
usual way. bht the ima,::e, ilH!tead of being smooth and 
nice, will be covered with myriads of tine pinholes. 
The!!e negatives are used for printing on the zinc in 
bitumen, then etched in relief for type blocks. 

Instead of sul phate of baryta, carbonate of soda, 
ete. , may be used in the emulsion, and, after fixing, 
immersion in ' weak acid will develop the pinholes. 
The bromo-chloride emulsion may be used npon collo
type plater;l, followed by drying theln in the oven a.t a 
high temPeraturei �ng under a reversed negative. 
Develop and ink up a.s fdt  the paper ; pull the trans
fere upon Qrciinat'y lithograph traDllfer paper. . '1'0 
obtain ' a coa�er grain, soa..king in warm -waleI' will 
d&velop the reticulation.:'-Photo. N6WIJ. 
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.THE OW V. S. CRVIIilm BALTUIOU 

BY 11'. T. DBAXII, U.S.N • 

The .,Baltimore is one of the class. of unarmored · steel 
cruisers of 4,400 tons displacement contracted for un
del' an act of Congress passed in 1886, and . is classified 
at the Navy Department as twin screw steel cruiser 
No. 3. 

It was built by Messrs. Cramp & Sons, of Phila
delphia, and will soon ha-ve an official trial previous to 
being delivered to the government. 

The princi�l dimensions are : 
Length over all . . .  . . . . . . .  . . . . . .. . . . . . . .  335 feet. 
Length between perpendiculars. . . . . . . . . . 815 feet. 
Breadth, monlded, amidships. . . . . . . . . . . . � feet 6 InChes . .  
Mean dranght of water . • • • .  , . . . . . . . . . . 19 feet 6 Inches. 
Displacement to mean draught . . . . . . . . . . 4.,� tons. 

The details of the vessel's eonstruction are as fol
lows : 

The vertical keel plates are 20 poundE per square 
foot and extend continuously from stem to stern post, 
to which they are scarfed. They flore 36 inches in 
depth amidships, and 30 inches before and abaft the 
double bottom. Their butts are double chain riveted 
with continuous angle bars of 7 and 8 pounds per foot 
worked on their top and bottom edges. The flat keel 
plates are of two thicknesses, the outer 25 pounds, and 
the inner 20 pounds per square foot. Their butts were 
planed and fitted ill the' most careful manner, and 
connected with treble riveted straps, while the edges 
of outer thicknesses are double riveted-to the gar�rd 
strakes. 

The stem and stem posts are of cast steel, rabbeted to 
receive the ends of bottom plating ; the lower ends are 
well scarfed to the keel plates, and specially strength
ened for ramming, by panting frames and attach
ments to protective deck and fiat. 

The stern post is flanged out to receive the ends of 
the struts, which support the after ends of the pro
peller shafts. 

Lugs bushed with lignum vitre were also formed on 
the post for taking the rudd er. Two holes are bored 
through the post, one for rudder casing and stock, the 
other for launching tube of torpedo, which will admit 
of direct fire aft in middle line of the vessel. The 
rudder frame is of cast· steel, with side plates of 15 
pounds per square foot, filled in with white pine. 

In the wake of the double bottom and below the., 
protective deck the transverse frames are spaced 4 feet 
from center to center, and are colPposed of angle bu 
5 X 3 iD�hes. of· 10. pounds per foot, worked in .·one 
length from the vertical keel up to the protective deck. 
Reverse bars 4 X 4 inches, of 10 pounds per footj are 
fitted on each frame between the double bottom and 
protective deck. 

The longitudinal frames are worked on each side of 
the veritica.l keel plates throughout the length of the 
double bottom. Plate frames of 10 pounds per square 
foot are worked between the longitudinals. In wake 
of the principal transverse bulkheads solid water-tight 
frames are worked in the double bottom ; additional 
strengthening is used in the wake of the engine bearers. 
Before and abaft the double bottom, and below the pro
tective deck, transverse frames are formed o f  Z bars of 
14 pounds per foot spaced 3 feet from center to center, 
eac.h frame in one length from keel to protective deck. 

Floor pla.tes of 10 pounds per sq uare foot are worked 
on each frame. Special strengthenings are worked in 
the wake of shaft tube struts and shaft bearers. Great 
ea.re was taken not to break abruptly the continuity of 
the lonj;titudinals, or to abruptly decrease the longitud= 
inal strength at the ends of the double bottom. The 
transverse framing above the protective deck is formed 
of 6 inch Z bars of 14 pounds per foot worked in one 
length from the upper to the protective deck, and at
tached to the latter by bracket plates of 15 pounds per 
square foot, and spaced the same as corresponding 
part of frame below the protectiVe deck. The trans
verse frames are stiffened by a longitudinal formed of 
a continuous Z bar of 14 pounds per foot worked on 
each side midway between main and protective decks. 

Deck beams are worked on every frame ; protective 
deck beams of angle bulb 25 pounds per foot amidships, 
with lighter beams at the ends of upper, main, and 
protective decks, where the ship narrows greatly. Up. 
per and main deck beams amidships are of T bulb, 27 
pounds per foot. 

The above system of framing for this class of cruis
ers adds greatly to the structural strength where ram
ming ts  to be one of the important features, a.s WolU as
driving ibto a head sea. The outside plating for a 
length of 160 feet amidships is composed of' plates of 
20 pounds pel' square foot from keel to sheer strake. 

The sheer strake is 30 pounds per square Joot. Ber 
fore and abaft the above limit the plates a.re 17?f 
pounds per square foot, with sheer strake' 25 pounds. 

The inner bottom is composed of plates of' 12%, to 15 
pounds per square foot, and forms a water:tight sec� 
tion throughout its length. 

The forecastle and poop decks under the sweep of t� 
guns'are increased to 20 pounds per square foot. The· 
gun, upper decks, berth and main decks aver�e , ' I� 
to 15 pounds per !.!quare foot. Platform pla.ting and 
1100rs of magazines are of 10 -poundil per square foot. 
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The protective deck plating is worked throughout 

generally  in two thicknesses, the horizontal portion 
being 2% inches thick, while the inclined plating on 
the two side slopes is 4 inches thick, its connection 
with the skin plating at the margin line being 48 inches 
below the L. W. P. at the midship section. All bulk
heads are water-tight, and between the main and pro
tective decks the transverse bulkheads stop at and are 
attached to the longitudinal ones. The coal bunker 
bulkheads are built throughout the length occupied 
by the machinery and boilers, and offer additional 
protection to the latter when fully equipped for sea. 
Water-tight doors are fitted to all bulkheads, with air 
locks to the fire and engine rooms when under forced 
draught. The shaft· passages are accessible through 
water-tight doors, leading to the engine room. The 
engine and boiler bearers are so constructed as to give 
free access to all parts of the vessel underneath the 
double bottom. Wrought iron tubes, with heads and 
heels welded in solid, form the stanchions which sup
port beams where bulkheads are not worked. 

Sounding tubes are 'fitted to each water-tight com
partment. Bilge keels extend over about 140 feet of 
her length amidships, All magazines and shell rooms 
are below the water-tight protective deck. and have all 
modern appliances for electric lighting, ventilation, 
flooding, and draining. A powerful steam steering 
gear, of the most approved pattern, is connected with 
the rudder below the protective deck and easily acces
sible at all times ; it is also capable of being thrown 
out of or into action at the will of the helmsman from 
the conning tower, wheel house, or after steering 
wheel. Telegraphic indicators under the protective 
deck show the position of the helm at all times. The 
conning tower is located on the forcastle deck and con
structed of plating 12U pounds per square foot. Speak
ing tubes and electric connections lead from it to all 
parts of the shi p  and to battery. 

The armament consists of four 8 inch breech-loading 
rifled guns:mounted in barbette, two on the forecastle 
and·  two on the poop, each having a train on their re
spective sides from a line parallel with the keel to 60· 
abaft and forward of the beam respectively. The re
maining battery is composed of six 6 inch breech-load
ing rifled guns, three in a broadside, mounted on plat
forms having semicircular galleries projecting from the 
vessel's sides. The forward and after pair train through 
an arc of 135° from a line parallel to the keel to 65° 
abaft and forward of the beam respectively. The mid
dle pair have a train of 65° forward and abaft the beam, 
or through an arc of 130°. The secondary battery con
sists of eight 6 pounder rapid-firing guns, mounted four 
in broadside, two on the bow and two on the stern, 
having commanding positions, with the most effective 
range possible. Five torpedo tubes are fitted, two in 
the bow with direct fire ahead. one on each side in 
wake of'conning tower, and:one at the stern with direct 
fire aft, all located on the protective deck. A perfect 
and complete plan of ventilation has been adopted np
on the exhaust system, which is entirely separate from 
the blowers placed in the fire and engine rooms when 
under forced draught, and it has a capacity of 20,000 
cubic feet per minute. Each compartment of the 
double Ibottom is furnished \Vith its own suction, so 
that it can be readily filled through the suction, or 
pumped out . by powerful ejectors, which are also con
nected with the different water-tight compartments 
below the protective deck. 

A steam windlass connects with the capstans which 
may also be worked by hand. Steam gear for warp
ing ship andihoisting and lowering boats is fitted. Two 
hollow steel masts with machine gun tops are fitted, as 
shown in the cut, and also act as  ventilators to the 
lower part of the ship. Two Gatlings in each top. The 
ward room and cabins on the berth deck are large, 
commodious, well ventilated, and lighted by the in
candescent lamp. They are given a dead finish in syc
amore veneering ; the doors, h aving Venetian blinds, 
slide inside the rooms on noiseless rollers and rubber 
bumpers. The Admiral's cabin and ward room are also 
located on this deck. The under side of the deck in 
ward room, cabins, and state rooms is paneled and 
neatly finished, while lavatories and water closets of 
the most approved pot tern are complete throughout. 
The cabins under the poop deck, for the commanding 
officer, and the steerages below are similarly fitted as 
lI.bove described. 

The berthing room for the crew is large and commo
dious in the forecastle and on t.he gun deck. Galvanized 
iron tanks placed over shell rooms and magazines, 
capable of holding 7, 000 gallons, are connected with all 
living compartments, thus giving an ample supply of 
fresh water. 

Swinging tables and benches tor a crew of 300 men 
are fitted, h aving all modern conveniences. 

The deck house inclosing the galley, which supplies 
the cooking service, is situated on the gun deck. In 
ordel to insure complete sanitary measures, all water 
closet .. ',and lavatories are thoroughly ventilated and 
connected with steam pumps for cleansing and flush
ing. 

The firemen's wash rooms are fitted with bathing 
tanks, bowls, waste pipes, drawers, wire lockers, 

Ititutifi c �tutrt,au. 
clothes hooks, etc. , complet.e. The surgeons' examin
ing room and dispensary are commodious and perfect 
establishments within themselves. 

The installation of electric lighting on board con
sists of a plant having two incandescent dnplicates ar
ranged to work on the same circuit, capable of produc
ing 125 candle power per mechanical horse power, with 
average life of 600 hours per lamp. The engines and 
dynamos rest in oil-tight beds. The engines are of the 
Armington-Sims type, arranged to drive either dynamo 
separately'or together, and each develops full capacity 
with a piston pressure of 40 pounds per square inch. 
They are fitted with condensers and atmospheric ex
haust pipes, giving com plete control of the engines, 
which are perfectly noiseless. Each dynamo has a 
capacity of 3,200 candle power of light, or able to sup
ply 200 16-candle power lamps. They are capable of 
adj ustment, with an independent control ovel' each 
lamp for 8, 16, and 32 or 10, 16, 32 and 50 candle power, 
to be llsed on the same circuit. This supplies ample 
light to all parts of the vessel, inciuding coal bunkers, 
magazines, shell and ammunition rooms, runninll 
lights, upper deck and aloft. 

The propelling power of the vessel consists of two 
horizontal direct-acting t.riple-expansion screw engines 
and boilers capable of developing 10, 750 1. H. P. when 
making about 110 revolutions of the screws per minute, 
or a speed of 20 knots. The two high pressure cylin
ders are each 42 inches diameter, intermediates 60 
inches, and the two low pressures 94 inches, having a 
piston stroke of 42 inches. The main steam valves are 
double-parted slides working on hard cast iron seats. 

The Stephenson type of valve motion is used, with 
single bar links, with arrangements for linking up the 
high pressure gear independently of the others. 

Piston and connecting rods and shafting are of 
forged steel. Single piston rods with crosshead work
ing in slipper guides connect with each piston. 

Composition condensers receive the exhanst steam, 
which passes through the brass tubes. The total 
cooling surface is 12,500 square feet. One air pump, 
worked of the low pressure piston, is fitted to each set 
of engines, and both air pumps deliver into a feed 
tank in the forward engine room. A centrifugal cir
culating pump is connected with each condenser, and 
independent bilge and auxiliary fire pump, with ad
ditional pump for fire purposes only, are located in 
each engine room. 

Crank shafts are 15 inches in diameter in journals, 
with axial- hole 7 inches diameter. The three cranks 
for each engine are set at equal angles, each with a 
throw of 21 inches. Tlle line and tllrust shafts are 14 
inches in diameter, with 8 inch axial hole. 

Propeller shafts are 15 inches in diameter, with axial 
hole of 9 inches. The crank, line, and thrust shafts 
are connected by flange couplings. The after end of 
thrust shafts each have a coupling flange. The for
ward end of each propeller shaft is fitted with a 
wrought iron sleeve, keyed on. This sleeve is secured 
to the shaft by a wrought iron washer, which in turn 
is fastened to the shaft by a steel stud and nut, so as 
to take the backing thrust. Pillow blocks are of cast 
iron, bolted to seatings, and each bearing is lined with 
aut i-friction metal. The thrust bearing pedestals are 
made in two parts, with white metal linings. A com
position lining with lign u m  vitro bearing is fitted in 
each stern bracket bearing, which takes the shaft 
casing. 

The screw propellers are made of manganese bronze, 
having three blades each, 14 feet 6 inches in diameter, 
set to a mean pitch of 20 feet, with a. variable pitch be
tween 18 feet 6 inches and 21 feet 6 inches. The star
board propeller is right-handed, port one left-handed. 
The four main boilers each have a shell of 1-1"2" inches 
thick, are double ended, horizontal return fire, tube 
type, 14 feet 8 inches in diameter, and 17 feet 8 inches 
long over heads, and will ca rry a working pressure of 
135 pounds per square inch. They are situated in 
pairs and placed fore and aft in two water-tight com
partments with four athwartship fire rooms. The to
tal heating surface is 16,900 square feet. The two aux
iliary boilers each have about 250 square feet of heat
ing surface. 

There are four corrugated furnaces at each end of 
each boiler, and four combustion chambers in each 
boiler, each of the latter being common to two fur
naces, which are separated by a fire-brick wall. The 
fire rooms are air-tight, with two blowers ill each, or 
eight in all. Each blower is capable of continuously 
furnishing to the fires 20,000 cubic feet of air per 
minute, under a pressure of four inches of water. The 
blowers are driven direct by a three-cylinder Brother
hood engine of latest pattern, which runs at full speed 
with steam of 100 pounds pressure. The total capacity 
of coal bunkers is 900 tons, the normal capacity 400 
tons. This admits of the following fuel endurance : 
At 17 knots, 8'5 days, 3,468 miles ; at 15 knots, lS·6 .days, 
4,536 miles ; at 10 knots, 49 '5 days, 11,880 miles. 

The engine boilel"!! and pipes are entirely below the 
protective deck. There are two smoke-pipes, which 
begin j ust above the protective deck and follow the 
shape of uptakes to the upper deck, where in the next 
six feet they merge into an oval Cl'Oilii section, and keep 
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this form to the top, 60 feet above the grate bars. The 
distillers have a corn bined capacity of 5,000 gallons and 
take their steam from the auxiliary boilers. 

Two 3earch lights are mounted, one on the conning 
tower, the other on the after end of poop deck. 

'1'he two 8 inch breech-loading rifled guns on the fore
castle are 27 '5 feet above the low water point, t he two 
on the poop are 26 '5 feet, while the 6 inch breech-load
ing rifled guns in broadside are 18 feet, As will be seen, 
this class of cruisers will be capable of fighting their 
battery in almost any conditions of weather at sea, and 
bid fair to become the most popular type of cruisers 
afloat for all-around work. 

The first trial trip of the new vessel , being a private 
trial by the firm preliminary to its official test by the 
government, took place last week, from Wednesday to 
Friday. Captain Joe Steel , a veteran merchant skip
per, was in command, and among those on board were 
Mr. William Cramp, Mr. A. C.  Buell, a naval expert 
representing Mr. Charles Cramp ; CaptailJ W. S. 
Schley, U. S.N. , who is to command the Baltimore ; 
Lieutenant Seaton Schroeder, commander of the Ve
suvius ; Lieutenant W. F. Fullam, also of the Vesu vius ; 
and Chief Engineer Abel, who is to have charge of the 
Baltimore's engines. The trip was in every respect 
highly satisfactory, Captain Schley and the other naval 
officers aboard expressing themselves as delighted with 
the vessel. 

During the trip the Baltimore's machinery was care
fully tested, and it is said that not a flaw could be de
tected with the engines working either separately or in 
unison. At no time during the trip were the throttles 
opened to their full extent. The run to Brandywine 
Light, a distance of about 78 knot�, was made in 5 
hours and 36 minutes. The engines were run under 
natural draught and the vessel was only jogging along. 
When the cruiser started on the trip she drew 15 feet 2 
inches forward and 19 feet 8 inches aft ; but by the time 
Brandywine Light was reached, enough coal had been 
burned to raise her 6 inches forward. 

At 11 o'clock Thursday morning the vessel steamed 
outside of the whistling buoy. No attempt was made 
at first either to test the power or speed of the vessel. 
The object of the trip was primarily to test the power 
of making steam, the steering apparatus, and to see 
that the machinery was properly adj usted and every
thing in good working order. The vessel was " circled " 
to test her turning powers and the workings of the til
ler. The engines were run separately and together ; 
each screw was worked by itself and the two in unh;on. 
Every kind of maneuver was tried, and in each case it 
was found that all parts worked in perfect harmony. 
In steering she did as well as a pilot boat. 

On Friday morning a partial trial for speed was 
made. Running at the rate of 17 knots an hour, it was 
found that she could complete the circle in 3 minutes 
and 45 seconds. The artificial draughts were used for 
this trial, but not to their full power. Severai hours 
were spent in maneuvers similar to those of the preced
ing day, but one or two short runs were made at full 
speed. No efforts were made to p ut her to the four 
hour test nor to develop the full horse power. A five 
knot run was made u nder a pressure of 8, 780 hors6 
power at the rate of 19 knots an hour. At the concl u 
sion of the trial William Cram p expreslled himself �at· 
isfied and ordered the vessel to return. The run Uv· 
the bay and river was made without pushing the en
gines. The run from buoy No. 14, to Ship John light,  
the old Vesuvius course, a distance of 4'57 miles, was 
made at the rate of seventeen knots under natural 
draught. There were about seventy firemen and en
gineers and thirty deck hands. The entire number on 
the vessel was between 140 and 150. In speaking of 
the horse power obtained on the trip, the members of 
the firm expressed themselves as thoroughly satisfied. 
From results obtained on the trip, it is estimated that 
the power can be run up to 10, GOO. It is expected that 
the official trial trip will take place at an early day. 

.. � . . .  
Dl"covery 01" a New Brooks COlllet. 

To the Editor of the Scientific American : 

While sweeping the southeastern heavens y esterday 
morning I discovered a new comet in the constellation 
Cetus or .. The Whale ."  Its position is right ascension 
23 hours 45 minutes, declination south 9 degrees 10 min
utes. I verified the discovery bY'a second observation 
this morning, -and find its motion to be very slow in a 
northeasterly direction. The comet is faintish, tele
scopic, and has a short spreading tail. Several ob
servations will  be required to determine its future ap
pearance, but the indications are at present very in-
teresting. WILLIAM R. BROOKS 

Smith Observatory, Geneva, N. Y., July 8, 1889. 
.. . . . .  

Little Red Ants. 
I have found by experience, says the editOl;. bf .oo,e ,pf 

our exchanges, that little red ants cannot ti-it'fei:'ovt:\F 
wool or rag carpet. I covered my floor with coa'rse 
baize, set my sofa on that, a!\d have not been troubled 
since .

. .  
Cover a shelf in yom closet or pantry with 

flannel, set whatever you wish to keep from the ants 
on. it, and they will at once disappear. I have tried it. 
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KARIA KITClQlLL. tion which she has helped to build up. She haa not .A. .. monla .. an .A..ttHpUe. 
The names of women who have gained fame .in art, been conspicuous for administrative ability, and. en- Some years ago Dr. ,B. W. Richardson; in a communi

in literature, and in . advancing woman's work are tirely lacks policy .to successful diplomacy ; but her cation to the Medical Society, called -attention to the 
numerous and well known. Science has its followers sound common . sense, her fearless frankness, her antiputrescent properties of ammonia, and showed that 
among the gentler sex, but among them the name of courage born of strong conviction, have always made blood, milk, and other alterable <liquids could' be pre
Maria Mitchell stands out clear and conspicuous, like her a power to be respected and feared. \, served for a long time by adding . to them certain 
an evening star in the heavens she loved ' so well to Of her work at Vassar, one of her fellow members of quantities of solution of ammonia, and solid substances, 
study. In astronomy her . name could be mentioned the faculty has said : " When she entered the ('.()llege such as flesh, by keeing them in closed vessels filled 
with that of Caroline Herschel, and , perhaps it is not council, it was like an ocean breeze sweeping through ,with ammonia gas. Some doubts that would appear 
too much to say that durin� her lifetime she. was the a superheated room. Her brief . opinions, expressed in to have been raised as to the results reported, on the 
most distinguished scientist of her sex in this country. terse, strong English, swept aside the sophistries of ground that ammonIa was itself a product of decouipo-

She was born on the .island of Nantucket, on August expediency and vitalized the whole moral atmosphere. sition, induced Dr. Gottbrecht, of the University 'of 
'18, 1818, where her father for many years was cashier It is not known that she ever originated or directed to Greisswald, to repeat the experiments, with the result 
of the Pacific Bank. He was a member of the Society maturity any important policy of college affairs. Her of practically confirming all Dr. Richardson's state
of Friends, and was prepared for Harvard College genius was not adapted to the slow elaboration of ments (Arch. expo Path. u. Pharm. , April, p. 385). After 
when the war of 1812 'broke out. This interfered with detail, but the work of construction which was some preliminary experiments, in which animal matter 
his stUdies, and he became a teacher. Meanwhile he wrought by her associates bears throughout the whole placed in 5 per cent ammonia solution was found free 
developed a fondness for astronomy, and for a long fabric the mark of her sterling honesty. Indeed, she from putrescence after nearly two years, ammonium 
time devoted his leisure to that science with a rudetele- has incorporated so much of herself in the college she carbonate was used in the place of the free alkali for 
scope, built for him by a clockmaker. In later, years served, so much of her lofty character, her earnestness, the sake of convenience. The first experiment, made 
he ,was able to provide himself with a well equipped her wide· knowledge and sound learning, . that she re- with the washed intestines of freshly killed pigs, 
observatory, and continued his researches until his mains to it a vital force, even now that her personal showed the power of ammonium carbonate to retard 
death. During many years he made systematic de� presence is withdrawn." putrefaction to be directly dependent upon the con
terminations for the work , conducted under , the , On leaving Vassar she retired to her family in Lynn.  cent ration of the solution, a 1 per cent solution retard
auspices of the United States coast survey, and his son, A reception in her honor was made a feature of the ing it until the third day, and a 10 per cent solution 
Henry Mitchell, is to-day an assistant in that until about the sixtieth day. When added 
body. to gelatine in which putrefaction had al· 

Maria was one of the oldest children, and, ready been set up by inoculation, it was 
as has been shown, inherited her fondness found that a 5 per cent solution so modified 
for science froiD her father. At first he was the conditions that the putrescence cel\sed, 
her only teacher, and as a child she made and II- 2� per cent solution inhibited the de-
such rapid progress in her studies that she velopment of bacteria, so that the liquefac-
was soon able to assist her father in his inves- tion of the gelatine was practically stopped. 
tigations. Later she studied under Charles Other experiments showed that in an atmo-
Pierce, and became his assistant in the school sphere impregnated with ammonium car-
at Nantucket. While still a young girl her bonate meat could be kept for six months, 
mother died, and as she was one of the older and at the end of that time remain nearly 
members of the family, much of the care of unaltered. 
the home fell to her charge. Dr. Gottbrecht also disllusses the condi-

At the age of eighteen she was appointed tions under which products of putrefaction 
librarian of thE.' Nantullket Athenreum, which may act prejudical ly to the originators of the 
place she held for twenty years, and it was putrefaction. This he believes to be due to 
her proud boast that ' she had regularly a toxic action dependent on the degree of 
earned a salary from the t.ime that she was concentration. He points out that cadaver-

. seventeen years old. While filling this post, ine, a product of decomposition of a cadaver, 
she continued her interest in astronomy, and in certain degrees of concentration acts as a 
all of her spare time was devoted to the direct poison upon the abscess coccus, and he 
study of the stars. She soon surpassed her concludes that, similarly, all products of tis-

- father in the zeal and earnestness with which sue changyn livhig organisms can become 
; she made her res!,!apches. Besides many noxious to their originators as soon as their 
ca.reful observations, she made a specialty quantity exceeds a certain limit. 
of examining nebulre and systematically .. , • , .. 
searched for comets. She discovered several Catarrh. 
small nebullB, and finally, on October i, 1847, After all that has been said, it must be ad-
discovered a comet, now known as Miss mitted that changes in ' the climate, filth, 
Mitchell's. At first she could hardly believe sewer gas, malaria, and what not have much 
that she had actually discovered a comet, to do with the production of catarrh. Even 
and requested her father to send an inquiry Fifth Avenue is so filthy half the time as to 
to Cambridge. ' A few 'days later Father De make us feel disgusted with it. Catarrh in 
Vico saw the same comet in Rome, and it was many cases is nothing but a filth disease, 
subsequen�ly seen by ' astronomers in Kent and Dr. Mackenzie, of London, says that 
and Hambrtrg. that is the chief cause of catarrh in the 

Some yeats previous, Frederick VI. , King United States. He says there is no such 
of Denmark, offered a gold medal as a prize thing as scavenging in this country. This 
to any one discovering a telescopic comet. is quite true of some places, bilt there are 
This medalwlloS then given to Miss Mitchell, towns where catarrh prevails which are as 
and also she "las the recipient of a copper ' well scavenged as any town 10 England. 
llledal struck iIi her honor by the republic But it is not New York City. There are cases 
'of Sa.n Marino, in Italy. __ � . "  of catarrh in this city which are undoubtedly 

When the publication of the American kept up by filth, by irritating particles float-
'Nautical Almanac was begun, she was em-' MARIA MITCHELL. ing in the atmosphere, carried hither and 
"ployed in that work, and continued so en thither by the winds, such as horse dung 
gaged until after her appointment to Vassar College. I alumni llleeting of Vassar Association in New York and fermenting, putrefying substances. Do not COll-

In 1858, she went to Europe, for the purpose of visit- City, but she was unable to be present, and wrote : " I  sider, then, that any specialty by itself will control the 
ing the leading observatories of Great Britain and the have noticed that the attempt to grow young is, at situation. The treatment of the nose may be wel l 
Continent. While in England she was entertained by seventy, not often a success. It goes to my heart to enough where it is indicated, but where filth is the 
Sir John Herschel and Sir George B. 'Airy, the astrono- say that I cannot come to the reception in New York, cause of catarrh, something more must be done.-Dr. 
mers royal. Leverrier recei ved her in Paris, and Hum- but l am tired, and after more than half a century am Beverley R�binson. 
boldt in Berlin, where she also met Encke. In Rome trying to rest." • , . ,  • 
she met Miss Bremer and became intimate with the The rest she sought for was not long in coming. Chade. Fa.o]dt, Sr. 
family of Nathaniel Hawthorne, with whom she Scarcely a year had passed, when, on June 28, 1889, she We learn from Mr. E. H. Griffith, of Fairport, N. Y., 
traveled from Paris to Italy. died from disea.se of the brain, at her home in Lynn. that Charles Fasoldt, Sr. ,  of Albany, of whose marvel-

During her absence abroad a fund 'of money was Miss MitcheIl was the receipient .of ma.ny honors. ous micrometric rulings we have so frequently spoken, 
raised by the women of America, under tbe leadership The degree of LL.D. was given her in 1853 by Hanover died at his home after a short illness, last May. We 
of Miss Elizabeth Peabody, and on her return she was College and in 1887 by Columbia: also she had re- have not learned any particulars, but regard the death 
presented with a tele!lcope larger than that 'owned by ceived the degree of Ph .D. She was the first woman of Mr. Fasoldt as the most serious loss sustained by 
"her father, and which WitS set up at Nantucket.· Later, to be elected to the American Academy of Arts and American optical science since the deaths of Tolles and 
whell her family removed to Lynn, Mass. , tbe ' tele� Sciences, and in 1850 joined tbe AmE.'rican " Association and �pellcer. He was a mechanic of marvelous inge· 
scope was taken there. for the AdVancement of Saience of which she was nlii� otftVonderful exactness and skill, and absolutely 

In 1865. she was invited to fill the chair of astronomy made a fellow in 1874� SHe w� prOl;llinent In the untiiingOln his zeal. His latest wori). in the matter of 
at Vassar Colle�e, with charge of the "observatory:'  movenlent tenqing to elevate wOlllan's work, and was iIlnmination as a factor in the resolution of finely ruled 
This appointment she accepted, and removed to president oft lie Americ8.n Association for the Advance- bands was published in the National Druggist a short 
Poughkeepsie, where she contin ued in the active ad- ment of Woman at the Syracuse meetiIig in 1875 and time ago. It will be remembered that two impartial 
ministration of her duties until January, 1888, when at the Philadelphia meeting in 1876. In late years her observers, reputab�e pbarmaci!!ts of Albany (Fred. �e tendered her �ellignation. This the trustees were special studies were devoted to ·' sun spots and the Neudorff and H. G. Grose), testified to having read his u.�wilUng to acc�t, and passed a resolutipn giving ,er 'satellites of Jupiter . . Her published writings were fUlings illw);,iinated by his vertical illuminator \lP to 
�ri Indefiriite leave o( absence, and directed' the . p�y- restricted to scientific'papers, with the exception of a 2S0,OOO lines'to the inch. Tbe machine by which t4ese 
ment of her entire salary until the b<>ard shouId ta.ke few poems contrib�ted to a volumll Qalled .. Sea Weeds a.ij4 hi8b$1" 'rulhlg� (Up to

. 
1,000,000 lines t$ tbe in�l1) fi,�er 8.etion.

. . . '  from. the 'Shores otNantueket " (1868). M. B. �ei-e iM(l.� is tb! :ii� ventj()n of Mr.' Fasoldt, antilis eD� . ' .�}l:iat time one qf her ,frien<ls ,,?,ote : . .  ¥aria _ , • , • tirely uDlike any hitherto deyilleQ. He waS a cbrorio�. )l�tl� is going from ,\fal$S8.r. jet le-vesto the coiIege IN using
, 
fire · hose , ;pipe th�J:'e iB !L l� of ten to meter maker by profesSion, and took up optieal scienCe �than she takes I)oway. , Her twenty-five years of twenty-five pounds of pressure to every hundred feet late in life. He was well advanced in age-in the s&ven-

ilifluenCe havil lett iD.denbl� luipriJit upon the inltitu- of hoa.. ''tIel when he died. 
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A NEST-BUILDING nOG. 

NICOLA8 nxJi:. 
In one of the groups of . the Mascareigne Islands, ly

ing northeast of Madagascar, is the Isle de France, 
now called Mauritius. · From its peculiar fauna and 
ftora. it has been from ea1,'ly times a favorite hunting 
ground of naturalists, and it possessed one advantage 
over most tropical and subtropillal lands. Its dense 
forests and ravines and high mountains were free from 
venomous reptiles, save a few small scorpions. The 
only ophidian was a small snake, designated by Dr. 
Gunther the " blind worm, or Typhlops tta'Oo-termi
natus (Peters), and this is very rare. Strange to say, 
on Round Island, only a few miles from Mauritius . 
there is a breed of serpents of the family 
Boidre, the Cesarea lJussumieri, only 
known elsewhere in the Loyalty Islands, 
in the South Sea. . .  Not a frog or toad 
formerly existed here, but in 1812 a small 

. species of frog was introduced by M. 
Geneve from Madagascar, and is, I am 
informed, the Rana fasciata. 

It has spread all over the island, but 
varies in size and color in different locali
ties. Most have a bright green stripe on 
the 'back, with dark rows of squarish 
marks divided by white lines, pale under
neath, and a glint of crimson near the 
eyes. 

During the frequent long droughts, 
when the marshy lands are dried up, and 
two-thirds of the streams show only a few 
deep holes of water, the frog selects some 
shady nook where he can pass what is to 
him a very trying season. A favOl'ite 
spot is where any long grass has survived, 
of which I had plenty in my garden. 
While hunting for land moUusks, I have 
frequently come upon these frog retreats. 
When frightened, they make one jump forward and 
throw out the limpid stream of water which has been 
carefully stored up in case of need, as in very dry 
weather. This liquid is distributed over the body in 
order to keep the pores of the skin open, as at times 
pulmonary respiration is not Imfficient, and the action 
of the air on the skin is required to sustain life. When 
starting these frogs from their covert, I have often 
been surprised at not seeing them j ump · twice, and 

. after a careful search never C�\lld .find them again ,  
although l beat the grass witb my stick and opened it 
in all directions with my hands. 

One day I was joined by an Indian boy, who told me 
he could catch all I wanted, and very soon he brought 
me several. My curiosity was aroused, and after a .  
careful examination of their hauuts and habits, I was 
much interested at the display of cunning in these lit

tle creatures. 
They construct regular passages under the grass, 

and when first disturbed throw off the water to move 
rapidly. As I said before, they only jump once, and 
that from you, and alight in one of their paths unseen 
by you. Having seen a frog jump in front of you, 
natural1y you would look for him where he seemed to 
have alighted, but he drops quickly into a path which 
perhaps leads directly to 
you. Thus he doubles on 
you, and to dislodge him is 
.no easy matter, unless you 
know his habits and are 
well up in his cunning 
dodges. In their paths 
they move as stealthily as 
a mouse, not disturbing a 
blade of grass. As soon as 
I made the discovery, I 
could catch them with· cer
tainty every time, and once 
captured twenty in a patch 
of grass not over 15 feet 
square. They seem to be 
gregarious. These paths 
are constructed as regular
ly as those of a mole, by 
the little creatures press
ing down the short grass 
near the eart,h and drawing 
together overhead . longer 
blades, but not touching. 
the u p p e r  surface, tiius 
rendering them ·· invisible. 
The nests or lairs are about 
8 or 10 incht's in diameter 

.by 4 in height, and made 
ingeniously by weaving the 
16wer . layers of grass to
gether. 

'eitutifie J..rrieall. 39 
of this frog was the late celebrated naturalist, M. the first to ada.pt sucoossfully the principles embodied 
Louis �outon. in the percuBilion drill to the varied requirements of 

• I • I • stone quarrying. 
Eledrlc"y or SCeaJD �or VICy Railroad_Which , The view shows the bar channeler ready for use 

The substitution of some other power for horses for either as a rock drill or as a channeler. After the 
the propulsion of street cars is receiving the a.ttention holes have been drilled, one for each end of the guide 
of most of the horse railroad companies in nearly all bar, a. crosshead and clamp carrying chisels are in
our large cities. The managers are becoming con- serted and a channel cut between the two holes. 
vinced that ft is. time to make a .change, and the cable · The change from the drill point to the channeling 
system and electricity in some form seem to ·  be the chisels occupies but a moment's time. The .principal 
powers which are receiving their consideration, and to advantage of the . terminal holes is that the cuts do not 
some extent adoption. run off at the end. After the channel has been cut to 

Referring to the subject, the New York S,m sums up the depth required, the bar channeler is . moved its 
the matter as follows : I length by being pinched along the quarry fioor with 

A NEST·BUILDING FROG 

The use of animals for the propulsion · of street cars 
notoriously involves the greatest possible expense in 
producing a given amount of work. · It takes · consid

erable money to buy them in , the first place, they are 
l iable to numerous diseases and to sudden death, the 
feeding and care of them requires· the services of large 
numbers of men, and, altogether, they are very trou
blesome and unsatisfactory . .  Machinery, on the other 
hand, whether ·· for cable traction· or for electricity, 
while it may l)Ei .more eostly at the outset, is less ex
pensive td" maitltil.lft, and" it tleover gets sick nor dies. 
Coal is ebeapercthan fhay:and oats or any other kind 
of provender, ·steam ;eligines and b()ilerS ,do not Iieed .a 
small army of stablemen and grooms to wait upon 
them, and the repaIrs and, renewa.ls .ot. - iron. work bear 
no proportion to those which must be ,'made' to keep 
bones , and muscles in good order. 

• • •  I • 
InROVED · BAR CHANNELING STONE DRILL. 

We illustrate in this i!lSue a new quarrying machine 
la.tely introduced by the Ingersoll-Sergeant Rock Drill 
Company, of New York. · The machine · il! known ae a 
" bar channeler.·" It is the design . of Mr. William L. 
Saunders, C. E. ,  secretary and . engineer, Ingersoll-Ser
geant Rock Drill Company of New York, who has been 

crowbars, the legs of the machine being 
provided with shoes and projecting lugs 
for the purpose. It will readily be seen 
that the next cut covering the length of 
the bar requires only one hole, as the end 
of the previous cut takes the place of a 
hole, and the deep cut forms a receptacle 
for the cuttings, requiring less labor in 
spooning out. The bar channeler is capa
ble of angular adjustment in every direc
tion, horizontal cuts being made with the 
same facility as vertical cuts. 

The machine is now in use in marble, 
sandstone, and limestone. It has a record 
of 1 ,400 lineal feet of channel per mon th , 
and has made channels to a depth of ten 
feet. 

It is claimed that the bar channeler will 
run at less expense in fuel, labor, . and 
repairs than any other channeler, only 
one man and a helper being required to 
run it. 

A quarry was recently opened by 
Messrs. Davidson & Sons at Gouverneur, 
N. Y. , in what is known as . .  Gouverneur 

granite." All the channeling was done by the bar 
channeler, and the drilling with an " Ingersoll " gad
der. Six weeks after the opening of the quarry, the 
machine produced twenty-two car loads of marketable 
stone. This is quite a notable record. 

. . . � .. 
Wind Pre •• ure. 

At the last meeting of the Royal Meteorological 
Society, Mr. W. H. Dines · gave an account of some ex
periments made with the object of investigating the 
connection between the pressure and velocity of the 
·wind. The pressure plates were placed a.t . the end of 
the long arm of a whirling machine rotated by steam 
power. .The results of experiments with twenty-five 
different · kinds of pressure plates were given by . the 
author. It appears from these tests that the pressure 
·upon a plalle area of fairly compact form is about 1% 
lb. per square foot for a velocity of 21 miles per hour ; 
or, in · other words, a wind traveling at the rate of a 
little more than 17 miles per hour will exert a .pressure 
on· a plane surface at right angles to its direction of 
I 1b. per square foot. The pressure upon the same 
area is increased in this arrangt'ment by increasing the 
perimeter. The pressure upon a 74 foot plate is pro
portionately less than that upon a plate of either half 

or double its size, which 
rather tends to make one 
dou btful of the value of the 
method · employed. T h e  
pressure upon any surface 
is but slightly altered by a 
cone or rim projecting at 
the back, a cone seeming 
to cause a slight increase, 
but a rim having apparent
ly no effect. Afterthis state
ment, the suitability of ex
periments w i t  h whirling 
machines f o r  elucidating 
the problems of natural 
wind pressure seems to be 
left an open question. 

.. . ... 

In 1871 or 1872 I Oo.mmn
�icated the facts of th� dil!l" �el'Y to .the "R6�a.l So
ei�t.y �f Arts and I!Jcieaces,o, 
ill. Matil'itius, and the only 
one who seemed to'"know 
any thinK about the habita THE IlfGBll.80LL BAli. OHAJfDLDJG ITOlll'B D:a1ltL. 

1'1' appears as though the 
idea of executing criminals 
by electricity, originated 
and embodied in a law 
by New York State, was 
going to e x t  e n d  every
where. The State of Massa
chusetts has talked it over 
and amended its law on the 
death penalty so alii to make 
it include electricity as iI. 
method of execution ;  other 
States are moving in the 
same direction. And now 
a motion hasbeeo brOoght 
before theM unieij)al Coun
cil of Paris, Framee, ·fOi' the 
adoption of execution by 
eleet'flcity. Still N,w- York 
hesitates to ea.trY out itl! 
owu la.w.; 
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The Pari. Exhlb".o�. 
PARIS, June 25, 1889. 

A very excellent non-conductor for engine cylinders, 
etc. , is used here, consisting ,of ·small pieces of cork, ap
parently cork refuse granulated. It is moulded into 
cakes about one incb thick, four inches wide, and six 
inches lon g, and cemented loosely together with a ce
ment that leaves it friable to the fingers, so that it can 
be easily broken or cut to fit in anywhere. It is ce
mented together, after it is fitted into place, by a soft 
clay or any kind of softish mortar or cement. I think 
exceedingly well of it, especially as it is so easily ap
plied. 

An item that pervades the whole French section of 
machinery is the employment of herring·bone teeth 
and of angular teeth in gear wheels, and excellent 
pieces of workmanship they are too. Of course the 
herring-bone teeth are on cast gears, while all the 
angle teeth are on cut gears. 

A similar practice, so far as herring-bone teeth are 
concerned, is coming into extensive use in the United 
States in the mines, I am told ; but angular gearing (that 
is gearing on which the teeth are at an angle to the axis 
of the shaft) is less used in America than it was a few 

. years ago. There is nothing to be said against it save 
its expense ; but I certainly think that well cut ordi
nary gearing is quite as good. The English use a good 
deal of cast gearing, and their gearing is not, as a rule, 
as good as either the American or the French. I 

know that it was said by English critics at the Centen
nial exhi bition at Philadelphia in 1876 that American 
machinists would lise more cast gears when they un
derstoo'd more about casting them ; but, as a matter of 
fact, American engineers know so much about cast 
gears that they decline to use them, and properly so, 
upon any but the roughest work, and especially upon 
machine tools. The claim that a cast tooth is stronger 
than a cut one will not hold water if properly looked 
into, because, although it is stronger if the thickness 
of the tooth alone is considered, yet the cut tooth is 
strongest in proportion to the pitch because it need 
not have play, and hence is thicker than the cast one 
for the same pitch, and is furthermore preferable as 
avoiding back lash. There is not a piece of gearing in 
this exhibition equal to that so often exhibit,ed by the 
Pratt & Whitney Company, of Hartford, Con n . ,  nor so 
good as I have seen at the Brown & Sharpe Manufac
turing Company's works at Providence, R. I. 

What is more trying to the quality of gearing than a 
planing machine table with a heavy piece of work on 
it, and what can run more quietly and smoothly than 
a Pond planer table ? Finally, the Sellers planer table 
gearing here on exhibition is far beyond anything in 
its line in the whole Palais des ,Machines, and it is not 
going out of the way to assert that not one mechanic 
in ten who looks at it really understands its action, sim
ple as it is. Indeed, I have 'been asked several times 
what was . . the good of placing the shaft at an angle ? "  
The French gearing is very nicely cut. Indeed, the 
more I see of Frencll workmanship, the more I am im
pressed with it, and this, I must confess, is not at all 
what I expected. I noticed to-day a pair of friction 
bev�l wheels (on a grinding mill) of vulcanized rubber, 
which, I should think, would involve a good deal of 
friction. 

One more point about gearing, and I have done. I 

noticed some involute gearing of coarser pitch than it is 
usually made, and this brings up a question that has 
occupied some attention in the United States, and is 
likely to occupy a good deal more, to wit, the employ
ment of involute instead of epicycloidal gears. The old 
English millwrights had and have an abiding faith in 
the epicycloidal tooth, and they created a corresponding 
abiding faith in the general engineering public, since 
gearing was so abstruse a subject that it was left to 
those who had a special knowledge of it. A French en
ginep.r expressed the opinion to me yesterday that the 
involute was the coming form, and I have heard more 
than one well known authority on the subject in the 
United States express the same opinion. 

. . Just consider for a moment," said the French engi
neer, •• the fact that unless the pitch lines of epicy
cloidal gears coincide the curves become entirely wrong ; 
and does anybody suppose that the pitch lines of cast 
gears coincide when new ? And how long do the pitch 
lines of cut gears coincide if t,he duty is heavy or the 
speed great ? Again,  how can you cut the gears of 
coarse-pitched large wheels without an expense that is 
quite out of the question for all ordinary machines t" 

Now this is quite true, but you can pitch and trim 
them. This is a process, however, far too costly for 
use in the United States. Just imagine, for example, 
pitching and trimming a 16 or 18 foot gear having say 
a 2 or 3 inch pitch. Now, as there are hundreds of 
American niachinists who' do not know what pitching 
and trim ming is, let me explain that the wheel is put 
into the lathe, the poin ts of the teeth trued up, and 
tbe pitch line of the teeth marked with a fine-pointed 
l�tl\e tool. The 'curVlis are rolled, and from them the ge.ug!:!s are made for the teeth or the spaces, as may be 
e�ed, and the teeth �e chipped and flled" to corre<It 
$'bape. J�st soch a wheel met my eye on a  French en
gine to-day, and a fUBt rate job it was. The Ul'Volnte 

is an easier tooth to mould, inasmuch as there is but 
one c�rve to mend in case the sand gives way on the 
tooth, and pitching and trimming is less 'necessary, be
cause it is not essential that the pitch lines should c0-
incide. But dB long as people call for epicycloidal 
teethl it is useless to offer them anything else. 

While upon the subject of items of transmission, it is 
in order to remark that the French employ ropes, and 
run each rope in a separate groove. I notice also that 
a similar construction has lately been put up in the 
United States. The question in my mind with regard 
to ropes is that it would seem difficult to keep the ten
sion equal ; but, on the other' hand, the tension may 
regulate itself, the tighter ropes stretching the most. 
One thing is certain, and that is that ropes do not 
pocket the air as wide belts do, and so far as I yet see, 
rope (not wire rope) transmission is a success, and I 
shall watch it in the interest of your readers. 

In the exhibit of Wm. Sellers & Co. their drill grind� 
ing machine is shown, and aIllong its features are 
means for thinning the points of large drills by means 
of a small circular groove. Now this is an important 
matter, and as it is claimed here as an English inven
tion that has been copied in the United States, it is as 
well to mention it in the interest of truth. The firm 
that exhibits this machine claim to make a better t wist 
drill and to get more work out of twist drills than can 
be got out of AmericaI;l-made drills, and this same firm 
has copied, to a certain extent, the Sellers drill grind
ing machine. Their exhibit is one of those I ha\'"e 
already mentioned as having extensively copied Ameri
can designs, and I am of opinion that they are making 
some of the best machine tools in England. 

Aut Felu Defize & Co. , of Liege, Belgium, exhibit a 
shaping machine with a link quick return, this being 
the only one of its kind exhibited. It is a well built 
tool, and calls to mind the fact that the link as a means 
of converting circular into rectilinear motion finds 
much more favor in EuropA than in America. Here, 
indeed, we find it applied to slotting machines, hand 
planing machines, shaping machines, and to hand 
pumps ; and in view of the fact that it is simple and 
gives a fairly equable cutting stroke and a tolerably 
quick return, there is good reason for its selection for 
a great many purposes. There is, of course, the objec
tion to it that when used on the shorter strokes the qie 
does not travel the full length of the link slot, and the 
wear is not, therefore, equal ; but if the wearing sur
face is ample and the material good, the wear, is very 
little indeed. I have leen shaping machines in England 
with a link motion that have been in constant use 
every working day since 1848, and they are good' ma
chines yet. 

The French have not exactly copied American designs 
in machine tools, but they have been quick to grasp 
American ideas in all 'such tools except the lathe, which 
they build on the gAneral style of the English, whose 
smaller lathes are an abomination. In large lathes, as 
say those of five or six feet swing, there is much same
ness in all lathes ; but even here are advantages in 
American designs that I shall endeavor to point out in 
an article especially devoted to Id.thes; 

JOSHUA ROSE. 

• • • • •  
[SPECIAL CORRICSPONDENCE 011' THE SCIENTIlI'IC AlIIERIOAN.] 

The Pari. ExhlbUlon. 
SPLENDID EXHIBITS OF THE FRENCH TECHNICAL COL

LEGES-A;N cARREST FOR MAKING SKETCHES FOR 
THE 8CIENTIFIC AMERICAN-THE ENGINEERS' AS
CENT OF 'rHE EIFFEL TOWER 

PARIS, June 25, 1889. 
As I WQ.ll taking notes on the exhibits of the French 

industri!U schools to-day and making a simple sketch, 
as a s�rt of memorandum, the attendant of the exhibit 
of the Ecole Nationale d'Arts et Metiers, of Chalofls sur 
Mer, who had been moving uneasily about for some lit
tIe �b4le, fetched a sergeant d'armes and arrested me, 
first ClQpd�cting me to a sort of suP-prefecture near the 
Palais deB Machines, apd Unally to the Commissionaire 
de Police, who told him that he ought to consider it a 
great hODl)r and advantage to have the exhibit written 
upon iJl the SCIENTIFIC AM'lU�ICAN, and that it was for 
the e�press purpose of encouraging the press to describe 
the exhibiiis that the representatives of the press are 
given sea.son tickets. 

., But," said the crestfallen attendant, �' he was in my 
department all day yesterday IJlld this morning again at 
half-past eight, examining every machine, and I believe 
he riloved soine of the ha.ndles to try the workmanship 
of the maClline*!, and more tllan that, he made sketches 
of important parts, and I th�ght he wanted to build 
copies of the machines." 

I explained that it was my intention to write very 
fully on the machinery exhibits, that my sketches 
were somewhat numerous, and pulling out my note
book I turned over page after page of roogh sketches, 
tfl· the astonishment and dismay of the' sergeant 
d'armes, who tho�ht they were all from exhibits in 
the depar1iment be patrolled, and evidently expected 
that this wonld put a new f&� ontbe Wbole- matter; 
and that he would be reprimanded for Dot stoppiug 
me befOref ' The eommi.iouaini, however. nOdded ap-
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provingly, and seeing at once ,that the sketches were 
of interesting details and appropriate for a scientific 
journal, he told them that they had " exceeded their 
duties, and they must use more and better discrimina
tion in the future, and not throw' obstacles in the way 
of importan t scientific journals like the SCIENTIFIC 
AMERICAN, which was laboring for the good of man
kind. "  This ended the affair, and while the sergeant 
was making the excuses that as the attendant laid an 
.. information " against me, he (the sergeant) was com
pelled ' to a.rrest me, the attendant slunk away, �nd 
afterward kept away from me during the whole time I 
was in his department. 

The employes seem to consider making a sketch as 
little short of a crime, no matter whether it is of their 
own exhibits or of any other exhibits. In one case a 
girl who was selling trinkets at a stand near the Belgian 
locomotives, and who spoke English, came to me and 
asked would I please not to make any sketches, as the 
young man in charge might get in trouble about it. 
This same " young man," however, had given me per
mission to sketch the day before, but when he saw the 
number of sketches he became alarmed and told me so ; 
but my explanations did not ease his mind, and so a 
policeman was brought on the scene. Determined to 
see the matter out, I showed him my press ticket, offered 
him my address, and went on sketching. The official 
stamp on the press ticket satisfied him (or perhaps 
cowed him), as it had several other officers, and he de· 
clined to iuterfere. I told the attendant to take my 
address and report me as insisting on taking sketchell. 

" Nobody but you makes sketches," said he. " They 
ask me the weight of the engine, the amount of heating 
surface, what fuel we burn, and all these things, and 
go away satisfied. Why won't that satisfy you ? What 
do you, want to come here for hour after hour to annoy 
me with your sketching and get me into trouble ? "  

A laughable incident occurred the other day that is 
worth recounting. I was j ust beginning to make a 
sketch of an odd piece of designing when the machinist 
putting the engine together caught sight of my pencil 
and notebook, and the celerity with which he got up 
and came over ·to me put me on my gilarrl, 8 0  that I 
j ust prevented him from snatching my book out of my 
hands. " It is  strictly forbidden (C'est absolument de
fendu) to make sketches," said he, •• and I won't have 
it." Putting my sketch book away, I bared my culI 
and made a pretense to sketch on it. He was cd6{- ' 
pletely- . nonplussed, and began ,to look about40r �i1 
bffiee\,:1<Then 1 tumeit to him and asked : " Iir'it als6 
absolutely prohibited to carry away the design in your 
head ? "  Then I turned my back to the engine, took 
out my note book, tore out the embryo sketch, and 
handed it to him. He tore it into shreds with great 
satisfaction, while I. with my back still to the engine, 
made a side elevation and a plan of the connecting rod 
end (for that was all it wa!') and showed it to him. He 
looked at it, called his assistant to see it, shrugged his 
shoulders, spread out his hands, and said, " Mais qu'est 
'ce que on peut' faire avec un voleur comme ca " (but 
what can be done with such a thief ? )  

The most ' laughable part of the whole business is 
that these men, or many of them, seem to think that 
Americans want to copy their designs, whereas in a 
great many cases the things sketched are absurdities 
from an American point of view. 

The impression received from a general survey of the 
exhibits of the French technical schools is twofold. 
First, surprise at the magnitude of the exhibits and the 
general excellence of the workmanship and apparent 
thoroughness of the courses of tuition ; and next, dis-:
appointment at the backwardness in the way of de
signs. American boys do not know how fortunate they 
are in having instructors that are progressive men, 
always abreast, at least, of the times, and in this con
nection let me say that the arrival here of Professor 
Thurston, of Cornell University, was hailed with a 
great deal of pleasure and satisfaction by engineers of 
all classes, and I hear he is very hard at work, wllich 
accounts probably for our not seeing anything of him 
among the pleasure seekers. 

It may be depended upon that technical education 
will play a part of greatly i ncreasing importance every 
year, especially since it is becoming to be recognized in 
Europe that America has to be reckoned with in the 
fight for mechanical supremacy. I can myself remem
ber the time when anything that was American waS 
necessarily bad in European opinion, whereas at the 
presellt tIme everything that is American is now pre
sum..blY'!luperior in the estimation of the general pub
lic, especially with regard to light machinery. 

The e:rhibits of the French technical schools consist 
of complete sets of general drawings of machines : 
Models of machines ; examples of the exercises in turn
ing, fitting, etc. , of complete machines ready for use i n  
the lIhop ; of  tools, such a s  stocks a n d  dies, taps, etc." 
of patter nil, and in some cases of castings made from the 
patterns,- a notable instance being that of patterns for 
the f,.me arid work table of a. milling machine, wbieb 
wOllld,be a creditable piece of work for a journeyman 
patternmaker, for the surfaces were clean cut and not 
sanrlpapered into smoothness, the corners were not 
wa.vy, nor were the round corners made shapable b�; 
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wax or putty, as is often the ca.se in patterns made by 
indifferent workmen. 

It is difficult in some cases to realize that the work 
before you is that of boys, and not practiced workmen, 
and one is strongly reminded of the Cornell University 
exhibit at the Centennial exhibition of 1876, where 

Profel!sor Sweet's boys showed. what could be done at 
a technical school, and opened the eyes of a good many 
practical mechanics. 

In the exhibit of the Ecole Man'Uelle d'Apprentissage 
of the Ville de Rauen is a drilling machine by bOys 
that is a creditable piece of work, both in fit and finish, 
its gears being cast and not cut. It has, however, a 
ratchet feed and no quick return. The work table is 
double, either half swinging into position beneath the 
spindle, as may be required. One part of the table con
tains a vise and a clamp chuck for holding the work, 
while the other part has a plane surface. In the same 
exhibit is a planing machine having a hollow spindle 
and bevel gear quic.\i:.-return motion of the old pattern, 
that would be almost, if not quite, a curiosity in the 
shop of an American tool builder. This machine was 
made by eleven boys, of whom (our of fifteen years of 
age made the patterns, one of fifteen and one of sixteen 
made the forgings, while three of fifteen and two of 
sixteen did the fitting and erecting. Not being allowed 
(in the absence of anybody authorized to give permis
sion) to touch the machine, I caunot speak with abso
lute certainty of the fit of the parts, but to all appear
ance the work was well done ; better, indeed, than on 
a good many machines I ha.ve seen that were made by 
men. The flat surfaces were flat, the joints close and 
even, and there was a thoroughly workmanlike look 
about· the machine that was only spoiled by the design. 

The railings inclosing .this exhibit were very good 
specimens of artistic forgings, as were also some speci
mens of scroll work exhibited on the walls. Many of 
your readers will remember the exhibit of the Russian 
technical school at the Centennial exhibition of 1876 at 
Philadelphia, and the favorable opinions generally 
formed of them ; bnt the exhibits here far exceed. them 
in quantity and excel them in quality. The great and 
growing importance of technical education is getting 
to be well understood in Europe. England, which ap
pears to have been so far behind in the race, is awaken
ing, and the projects now in hand call for and will un
doubtedly receive large donations by private and grants 
by public bodies. France, it is at once seen by the tech
nlcal. exhibits at the exhibition, is well advanced, and 
tn a ffiture letter I will go som.what into the details of 
the exhibits. 

A few words concerning the visit here of the Ameri
"an engineering societies may not be ont of place. It 
was not to be expected that the . fraternization of the 
hosts and visitors could be as thorough and as hearty 
�s in London, on account of the difference in language. 
The French have received us well and tried all in their 
power t9 be kind and entertaining ; but it must be 
candidly admitted that the visit here has not come off 
with the eclat of the London one. The ascent of the 
Eiffel tower was the principal event, of course, and 
here an incident occurred. whieh calls for comment. 
The lower elevator, which takes passengers up to the 
first landing or platform, is conceded to have been the 
most difficult piece of engineering, on account of the 
curve of the arch ; it also has the most work to do, as 
some visitors do not go up beyond the first platform. 
Furthermore, tbe lift of the first platform is 184 feet, 
while that of the second lift is 152 feet. 

The elevator for the first platform is American (Otis), 
and it was packed full at every trip, some standing np. 
It ascended at a sharp pace, not so quick as some of 
the same make in New York it is  true, but still at a 
good speed. The second elevator, however, was much 
slower, and was only allowed to take .eighteen · pas
"enlters on the up trip and fifteen on the down trip, 
",he significant poJnt being that it had seating cap�ity 
�or several more. This was undoubtedly done to make 
lts speed more nearly equal to that of the Otis elevator, 
Qut there was marked difference nevertheless. 

It was also noticed that no grace was said either be
�ore or after the luncheon in the Eiffel tower, whereas 
�race was neVer omitted at any of the English repasts. 
[n making out the programme for the proceedings of 
the joint Visiting engineers, it was put to the vote as to 
whether anything should be allotted for Sunday, and 
nnanimously voted to preserve it as a day of rest. Sun
day, be it observed, is the busiest day at the exhibition, 
but the American section is virtually closed OQ .that 
day, no attendants being present and manY 9f the ex
hibits being covered up. If this is done more on Satur
day night than on any other, it may be regarded as a 
sort Of protest against French eustoms, and, therefore, 
not altogether in gOQd taste. 

Nothing definite is yet known as to whether the 
American engineers will accept the invitations received 
from �many ; bllt it is doubtful if their organization 
as a hody will remain suftj.ciently intact to enable tbem 
� �eep together sufficient members to reIld.er accept-
ance permissible. . J 9S04 RosB. 

• I .e .  e_ 
THE iate Melbourne exposition resuij;ed in a deficit 

of $l,25Q,OOO. . 

How 10 .SaoeetMl. disorderly condition, never speak of it or attempt to 
.A valued correspondent, a man of business of wide put them in place yourself, as you might soil your 

and varied experience, sends us the following pointed hands. 
paragraphs for publication. When taken in a con- Don't attempt to do anything toward keeping tbe 
trary sense, they contain some very sound advice, office in a clean and orderly condition. A little confu
though couched. in language that may be thought-by sion, disorder, and carelessness upon the part of all 
the over-sensitive-to be rather sarcastic. Men of good make an office beautiful and attractive, and, of course, 
common sense, however, who are anxious to advance, what little disorder you exhibit personally does not 
and who are not already " loaded to the guards " with make 'any difference, and if you were to straighten out 
knowledge, may obtain ideas from them that will be something that some one else did, you would be doing 
beneficial. more than you ought to, and it would overwork you. 

The way to become successful business men from When you are on the road, make it a point to get to 
every standpoint of the word, both as to position and some good hotel Friday or Sat,urday, and never leave 
money making, is not to observe the following sugges· it until Monday. Time is little or no consideration in 
tions, but to act in a directly opposite manner : a busy season, and it is always desirable to spend one 

If office hours are set from eight to twelve and from or two days of the week in .. bracing up, " so that you 
one to six, don't fail to make it a point to arrive at the will be fresh on Monday morning. 
office anywhere from fifteen minutes to an hour late. As versatility is one of the ;�lecessary requirements in 

Watch the clock carefully, and try to get out five to a good salesman, expend your time i n  learning to play 
ten minutes before twelve, and then come back from the latest hands at poker and other fashionable garnes, 
ten to thirty minutes past one, or up to two p. m. and be sure that you always keep your capacity for 

In the afternoon watch the clock anXiously, and if drinking liquor of all kinds up to the average, else 
you see a chance to " escape " without the eyes of the your brother salesmen on tlie road would not recognize 
manage.ment upon you, always make it a rnle to get you as .� one of the finest." 
out at five O'clock, or just as much ahead of this as Don't imagine that your principals ever know any
possible. thing about what you are doing when you are away 

If you should not happen to be employed as a sales- from home, but act upon the idea of " out of sight, ont 
man, don't think of such a thin,g as asking a visitor in of mind," and do everything without reference to what 
a polite manner if anything can be done to serve him. your employers would have you do or what you should 
He might think you were a salesman, and this might do to make yonr part" of the business a success. 
degrade you in bis estimation. Don't reason upon the principle that the more you 

When a visitor comes in the store, never walk for- do the more valuable you are to the house, and that 
ward to greet him. Always let him walk from the when the time comes there will be a chance for pro
front door to the inside of the office, and let him state motion. 
his business. This course makes him feel very much Men who have acted upon this principle are, of 
at home. conrse, the ones who are in the best positions in the 

After he has stated his business, don't attend to him trade and making the mOllt :money. 
until his wants are thoroughly satisfied and he goes Don't imagine that anything you do in the direction 
away pleased, but if he is in want of something else, of showing a special, personal interest in every detail 
turn him over to some subordinate. of the bnsiness will be appreciated by your principals, 

They have little or nothing else to do, and know the some of whom may be getting old or ready to retire 
business so much better than any one else, that they from business. 
are likely to be. pleased with the treatment they receive Don't do anything as if you had a financial interest 
from the subordinate better than they would by atten- in the business, or as if the business was your own. 
tion from you. Such action as this u pon your part would show that 

If you are a salesman, don't fail to see how soon you you were not calculated to be promoted in case there 
can rid yourself of a visitor. Never think of showing was an opportunity for promotion.-Stoves and Hard
him anything beyond what he asks to be shown, as it ware. 
might possibly jnterest him and effect a sale of other .. . . . .. 

goods. The . L!).. !)r Hea1 by Unprotected Steam Pipe •• 
Don't act upon the principle that heavy. rents and Mr. Albert Haacke, of the Kieselguhr Company, has 

salaries are being paid for. the very purpose .of iDduc� I recently fitted up an apparatus for measuring the 
ing people to come into the store, in the hope that amount of heat lost by radiation and convection from 
they will be shown everything, both in the way of steam pipes and the like, and has commnnicated the 
goods and advertising, that could possibly interest results of some of his first experiments with it to 
them. Always think that heavy: rates aQd salaries are Engineering, together with a description of the ar
simply paid because the company has lots of money rangement. The tests in question were directed to 
and are doing business for glory. determine the relative losses of heat from (1) bare pipes ; 

Always act as if you were doing something of a con- (2) pipes covered with 1 inch of fossil meal composition ; 
descending nature when you give your time to a vis- and (3) pipes covered with 1 inch of fossil meal com
itor. Don't let him get .the idea in his head that you position and three layers of hair felt. The testing sur
feel it as condescension upon his par� to visit you. faces are represented in Mr. Haacke's arrangement by 

Take it for granted that all other houses in your line thre':l cast iron steam pipes of 5 inched internal diameter 
of business are doing business upon the same principles and 6 feet long with blank fianges on each end. These 
which you are, and that they are anxious to save their test pipes are supplied with stearn that has been dried, 
valuable time and hustle a man out of the store as and are placed so as to be subject to radiation and 
soon as they can, whether it is decently or politely convection under precisely similar conditions, one being 
done or not. bare, the other covered with fossil meal composition 1 

Don't make it appear to your principals, .or to the inch thick, the third with 1 inch of composition and 
customer, that yon are bending every energy in the �ree layers of No. 3 felt, each % inch in thickness. 
direction of selling goods, bnt rather stand upon the The . result of experiments with steam in the different 
higb and lofty principle of being something better pipes under pressures of from 45 to 60 lb. and upward 
than the average cust�mer. goes to show that. a covering of fossil meal com position 

If you are a bookkeeper, never speak to a man in a 1 inch thick savel! out of a possible loss of 100 per cent 
polite and affable way when he comes .to collect a bill. as much as 83 ·57 per cent ; and if over this covering 
but if the bill is. right, sling the money or· check toward 1� inches of hair felt with canvas is added, the extra 
him as you would a piece of meat to a hungry dog, and s&" ing is only 8'25 per cent. If 1 lb. of steam coal is 
make him believe you are doing him a .great favor to required to evaporate 8 lb. of water into steam of 60 
pay him what is j ustly his due. lb. pressure, then 6� cwt. of steam coal are required. 

If there is any discrepancy in his account, always every year to make good the 10lils of heat from every 
make it appear that you are the only man in the world square foot of unco.vered steam pipe. This loss is even 
who could have discovered it, and give him the idea greater in winter, or when the pipes are exposed to 
that' he . has been trying to rob you. This will make wind and rain, or where steam of high temperature is 
him feel pleasant toward the�house as well as toward used. Finally, Mr. Haacke combats the opinion which 
you. is firmly established � in the minds of many users of 

Don't take it for granted that a man likes to ses a steam, that the outside temperature of a, non-cond uct
carefully made'bill, but in makiQg out bills abbreviate ing composition applied to hot surfaces is a measure of 
everything you can, and n;take it as intricate and hard its non-conducting efficiency. He considers this test of 
to understapd as possible. measuring the outside temperatnre, either hy the hand 

W.hen a mista,ke occurs in an account .oF order, don't I or even by thermometer readings, as unreliable and 
undertake to explain the matter awa.y in a. pleasant, misleading ; and insists upon condensation experiments 
affable manner upon the presumption th�t the man as the most reliable method of ascertaining the loss of 
who makes the complaint thinks .he is right, but go at heat by steam. 
him .. hammer and tongs " in the shortest and curtest 
way possible, and try to impre!!s him with the idea 
that he is always wrong II.nd that you are always right. 
This will give him an idea that he is dealing with a 
pleasant lot of people, and wilI. encourage bim to bring 
his business to YOll the �ext time_ 

If you �. �ytlling goipg _wraog i8 any deparilll8nt 
of the busiDe8l1,. dan't tbiDk .for & moment that the. man
�em�nt 'Y�4 be gIRd to �pow o,f it and baTe it recti
fied ; . and if you should ;ba.ppen .to see samples · in ' II.  

. ' . ,  . 
PROF. FRESENIUS, of Wiesbaden, after a long series. 

of chemical analyses, declares that an egg contaios -as 
much .nourishment as a pound and an ounce of ch�r�. 
& pound and a quarter of grapes, a .pound and,&-haU 
of J'usset apples, two poundS ·of go08eb4i!rries, and foul' 
pounds of pears, and that 114 Pouruts Of grti� t!'i 
pounds of rllsset applell, 192 pounds of Pears, �na ooq 
pounds 'of -plums are equal. .in nourisbment '  to 100 
Wunds of potatoes. 
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BllCBKTLY PATDTED INVENTIONS. 
Enirlneerlng. 

STEAM BOILER. - Robert S. Rodie, 
Jersey City, N. J. This invention especially covers the 
main boiler shell, made In two cylindrical or ronnded 
sections, joined diagonally in elbow [form, making the 
entire shell Belf-bracing Bround the sides, dispensing 
with stay bolts to brace the shells, while stay bolts are 
employed only to brace the rear end plate and the walls 
of the 1I.re box and combnstlon chamber, there being 
other novel features of construction of the Interior of 
the boiler. 

BALANCED SLIDE VALVE. -Frank D. 
Patten, Montrose, Iowa, In this valve there is a 1I.ex
Ible connection between the piston workiag in a 
cylinder at the top of the steam chest and ·tbe.,..., or 
rail carrying the anti-friction wheels or rollers oo ,wh{eh 
the valve slides, the rollers rotating on 1I.xed journals, 
while means are provided for preventing endwise vi· 
bratlon of the plate or rail carrying the rollers. 

Railway .&ppllance •• 

CAR COUPLING. - Patric.k .J. Egan, 
Carleton, New Brunswick, Canada. The drawhead has 
a conplinlt pin working in a pin opening, with a block 
of elastic material rigidly secured in the drawhead in 
rear of and adjacent to the pin opening, and having a 
shonlder, which, when the block is in its normal posi
tion, is in alignment with the pin opening, the con
struction being simple, and the conpling being adapted 
to couple two drawheads of difierent heights. 

RAILWAY SWITCH.-James B. Suffern ,  
Hillburn, !iI .  Y. Combined with the vertical shaft of 
the switch lItand is a lever connected with the switch 
stand shaft and with a track lever, aud arranged to 
spring the switch stand by the enKagement of the 
wheels with the track.Iever, whereby the switch will be 
set to rendeI the main track continuous by the action 
of the locomotive or car wheels. 

Mechanical. 

SPLIT PULLEY.-Edward F. Schneider, 
U:1ciue, Wis. This pulley hll8 a ceutral part or hub 
formed in two sections, arms being supported face to 
face by such sections, while rim sections are secured 
at their ends to the ends of the arms, and plates are 
connected to the abutting ends of the rim sections and 
to the arms to join the two pol ley 8�ctions, with other 
novel features, making a pulley which may be applied 
io the shaft without removing the shaft from its 
bearin&:s. 

PRESS FOR HAT BltIMS.-William G. 
Harsin, ·Newburg, N. Y. Combined with a suitably 
constructed and jacketed bed an(l hIDged platen are 
heating medium circulating pipes connected at their 
forword ends with the heating belt or jacket of the 
platen, and arranged to tum in . sockets in the rear in 
axial line with the binge center of the platen, giving a 
superior 1I.nish to the inner surface of the brim of the 
hat, and doing the work more quickly than heretofore. 

SAW GUMMER. - Jason W. Mixter, 
Plymouth, MlI8s. Combined with the gum mer is an 
adjnstable gaul(e bar or link and an adjustable lock 
link or bar capabie of contact with the gauge link, for 
gauging the exact depth of circolar saw teeth in process 
of. gn!Dming and insuring a uniform depth for all the 
teeth; the ' device being simple in · construction and 
readily manipulated. 

SAW S WAGE.-Jason W. Mixter, Ply
mouth, Mli8s. This swage has a triangular tongue with 
a die secured to its base at top atid bottom, and hll8 
guides with a longitudinal recess upon the inner face 
capable of · receiving the sides of the tona:ue, with 
means for securing the guides to the tongue, and other 
novel features, whereby tte operator will be enabled to 
hold the swage perfectly true and even and bring the 
center of the crowning die in the center of the saw 
toolh. 

MACHINE FOR F O R M I N G  S P I R A L  
GBOOVES.-Ralph W. Jorres, Bristol, Conn • .  By this 
!Il8Chine a cuttinK or gravlnK tool is held and guided to 
form an ornamental spiral groove in the surface of a 
panel, the invention covering arevoluble shaft and tool 
carrier and connections whereby, as the · shaft Is re
volved, the carrier Is moved 10n&:ltudlnally over the 
npper end of the shaft. 

F E E D E R  F O R  POWER · PRINTING 
PREssBs.-Levi Orser, Galveston, Texas. By this In
vention lifters are employed which hold the paper by a 
mechanism producillJl: a partial vacuum, which Is 
destroyed when the lifters have deposited the paper for 
the nippers, holders on· a horizontal rod transferring 
one ·sheet at a time, the rod being raised and lowered 
an!! carried horizontally by levers. 

F E E  D E R FOR TREADLE PRINTING 
PBBssl\II.-By the same inventor. By this invention a 
sheet ot paper on the feed plate and a printed sheet on 
the platen are simultaneously lifted and 'carried · re
epectively to the platen and holder plate, the lifters 
holding the paper by a mechanism producing a partiul 
vacuum, combined with a mechaujsm for cnttinK ofi 
the snction and releasing the paper and moving the 
lifters in the proper time aud direction, the platen 
having automatically opening and closing clamps, and 
the feed plate having an adj ustable device to prevent 
more than one sheet being lifte,,- a� 8. time. 

Acrlcnltural. 

PLOw.-William H. Bradshaw, Orange, 

N. J. This is a plow ill which the mould board or 
eutter is designed to move in a zigzag 6r d\aa:Onai 
COIIl1e, more or . less, as del!ired, as the !Il8Chine is 
advanced over the 2:loQd, cuttiIUt lateral fnrrows of 
any required l�!i, train one foot or los8 to four feet 
aDd more, the moUld board having no laud.ide, so 
that it ",III easily enter the ground and keep its course. 

:CULTIVATOR AND ·  SEEDER.-Louis S. 
Flatau, Pittabunt, TuM. ThIs Inventloll· OOVlll"ll 

. Jeieutifi e �mtrieJu. 
various novel · details and combinations of parts in a 
machine adapted to break land broadcast with turning 
shovels or turning plows, preparing the land, bedding · 
It, and plantinlt It at the same time, while the seeder 
and planter can be readily detached, and the . crop roul· 
tivated with any kind of plow desired, it beinl:( readily 
converted into two single stock or standard cultivators. 

BALING PRESS.-By the salDe in vent· 
or. This is a press for balin� hay and other material, 
in which the tongue of the machine may be nsed as a 
sweep to move the follower to one or the other ends of 
the press box, and to force the bale out after it is 
pressed, the press box having two baling chambers, one 
of which may be 1Illed while another bale is . being 
pressed, the box being usually supported on wheels or 
runners for convenience in taking from 1I.eld to 1ield. 

lUlacellaneona. 

HIP BELT. - William H. Bevinger, 
Middletown, Obio. This is a belt of simple construc· 
tion, adapted for attachment to a pair of trousers, but 
not passing entirely around the body, and suitable for 
use 118 a substitute for the ordinary suspenders, whereby 
the trousers may be lI.rmly supported without materially 
binding or pressing the stomach. 

WASHING MACHINE .-Robert P. Star
bnck, Harrisville, West Va. This machine has a suds 
box with a cylinder compartment and an open com
partment, an upright with hook being arranged at the 
end of the suds box opposite the open compartment, 
with other novel features, whereby the clothes may be 
boiled, washed, and rinsed, In the same body or box. 

WATER CLOSET. - Howland We�ton, 
East Saginaw, Mich. The design of this invention is to 
provide a closet which may be left unattended for any 
length of time and remain 1I.lled with water, and which 
prOVIdes means for automatically discharging water 
from the 1I.ushing tank into the bowl, should the latter 
becom-e empty through evaporation or otherwise. 

SAFETY ApPLIANCE FOR BOTTLES.
Leon L. Meynieu, Bordeaux, France. This appliance 
consists of a safety band of tin foil, secnred to a cap
sule of the same material, and under a gnmmed label on 
the bottle, 80 that when the capsole is taken ofi tbe 
safety band is tom and cannot be used again in any 
case. 

GAS LEAK DETECTOR. -.John F. Stark, 
New Haven, Penn; This invention consists of a device 
in which phosphorus is used in connection with wire 
gauze within a glass or transparent tube open below, 
but having a cover on its top, and provided above or on 
its top with a wire ganze covered opening, the instru
ment being one which can also be used in the dl1rk, and 
desigued to instantly show even the smallest leakage of 
gas in a room, when the phosphorus is exposed. 

BAGGING ApPARATUS.-ThOlnas B. 
Jones, Radnor, Ohio. This is a combined truck and 
bag holder, the bag holder being connected between its 
ends to the front end of the truck body to rock ver
tically, and with a forwardly projecting body at Its 
lower eud to support the bag and devices to engage its 
month, being especially adapted for use in a 1I.eld for 
conveniently sacking com, potatoes, and similar 
articles. 

-

DETACHER FOR CHECKS, ETC.-Alfred 
H. Cridge, New York City. This IS an implement for 
facilitating the detection of forgeries by providing for 
the detaching of checks, tickets, certi1l.cates, and other 
papers ordinarily tom from stubs, the tearer having an 
irregularly serrated edge, the line of tear produced by 
the implement varying with each particular use, so 
that the ticket or other paper separated from the stub 
can be 1I.tted only to its own particular stUb. 

CARD HOLDER. - John Clayton and 
Jacob Abraham, New York City. This invention con
sists of a vertically adjustable rod, provided with a 
holder of special conStruction for snpporting cards, the 
device being specially designed to display cards havinK 
an inscription relating to prices, quality, or other 
details, over articles in stores. 

ASH SIFTER.-.Joseph W. Love, Balti
more, Md. This invention covers an improvement in 
sifters in which two screens ",R arranged at an angle to 
each other, so that mixed cinders and ashes pass from 
the upper screen on to and over the lower one and are 
delivered into different receptacles, there being an 
angular hood between the screens which supports the 
upper one and forms the cover and sides of the lower 
one. 

STOVE.-Nicholas .J. Engler, Ipswich, 
Dakota Ter. The shell of this stove has a cone-shaped 
bottom from which a smoke pipe leads, while · per
forated pipes held in the shell connect with the chimney 
pipe, preventing the smoking and pulHng out of 1I.re 
into the room, the stove bein&: pimple . and dnrable in 
construr.tion and very efiective in operati?n. 

SINK BACK.-Thomas F. Ooyne, Brook
lyn, N. Y. This sink back has a recess in its rear for 
the reception of a supply pipe, on which a nipple is 
formed, there being an apertured otfliet or rosette con· 
necting with the recess and formillJl: a passage for the 
nipple, the constrnction being simple · and durable, and 
obviating the necessity of cuttillg reCesses in the wall or 
wainscoting for the supply pllJl¥!" 

EAVES GUTTER FOR ROOFS. - .John 
Phelps, Dulwich, Surrey County, England. This gutter 
is made of sheet · metal benf to the proper form, and 
has a sloping cover overlapping the roof and secured 
thereon, but at sulHcient distance above the roof to 
permit drainage, the object being to prevent the chok
ing of the gutter by the 'accumulation of snow, leaves, 
or other rub!lish, and to render the gutter tighter and 
stronger. 

SASH HOLDER. ...:.. Elias C; P r u i t t, 
Twfkg8, S. C. This f.telier COnsists at a etern and a 
double cam-faced plate made integral th$rewitb, the 
device 110 be secure4 to one side of ihe window casing. 
and atfording ready !Dean! for locking the sash in any 
desired position, while normally the sll8h will be held 
olOl8d. 

· HINGE. -Sidney L. Stiles� .Wa.tseklli;-Ill. 
This invention. comiists In :the peculiar construction of 
the pintle or hinK8 pin, combined with a friction roller 
and its jonrnal, whereby the latter Is more strongiy 
braced as the friction roller rises over the cam, being 
an improvement in that class of hinges in which one 
leaf in being opened rises over an incline on the other, 
so that the weight of the shutter, door, or gate will 
tend to automatically close it. 

WHIFFLETREE. - Louis S. F I a t a u, 
Pittsburg, Texas. This whilHetree consists of a single 
metal plate having perforations and bent to form a 
hollow tree, the hooks and ring having enlarged per
forated ends, the end hook@ acting as automatic safety 
hooks to render it impossible for the traces to become 
accidentally unhooked. 

RUNNING GEAR.�Uriah E. M i l l e r, 
Heilig'. Mills, N. C. This invention relates to wagons 
in which the reaches are longitudinally adjustable, and 
so made as to e1Iect the turning of the wagon in a small 
compass, the construction being such that the hinge or 
pivot of the reach may always be central of the front 
and rear axles, while the pivoted reach may be removed 
and a rilrtd one alone used. 

OLASP. - .Jacob H. Bley, New York 
City. This is a clasp for use on suspenders, neckties, 
etc., and consists of two arms loo sely connected with 
each other, with a slide 1I.tting over the arms , and servo 
ing to open and close them, and to lock them in place. 

BELT CLASP.-George E. Zeltmacher, 
Brooklyn, N. Y_ The body portion of the clasp has a 
longitudinal groove in its under face .at each side and a 
hook integral with one side edge, while a toothed lock 
lever is pivoted upon the under face beneath one of the 
grooves, and a keeper bar consisting of a metal strap 
has its under face indented to receive the hook of the 
body. 

OPERA GLASS HOLDER.-Gideon Isley, 
Jersey City, N. J. This invention relates to the lower 
section or handlp. of the holder, which has an outer 
ornamental tube of hard rubber, celluloid. metal, 
leather, or other suitable material, in combination with 
intermediate continuou. tubes and a sliding section 
having a stud, the holder being adapted to be closed in 
small compass. 
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THE PSYCHIC LIFE OF MICRO-ORGAN
ISMS . A study in experimental psy
chology. By Alfred Binet. Trans· 
lated from the F rench by Thomas 
McCormack . Chicago : The Open 
Court Publishing Company. 1889. 
Pp. xii, 120. Price 75 cents. 

This study of comparatiV/I psychology will be read 
with Interest by bioi ogists, and illustrates very well 
the advanced line of study bein� pursued by devotees 
to that branch of science. 

CHALLEN'S ENGINEER'S LOG BOOK OF 
DAILY RUNS. New York : Howard 
Challen. 1889. Price $1 . 

This admirable little work. which consists simply of 
a series of pages ruled for all the difierent data import
ant to those rllnning steam engines, shonld be In · use by 
every steam plant engineer. Where such a work is 
kept, all the conditions for economic running are much 
more liable to be carried out than where the old fash
ioned .. rule of thllmb " is followed. 

HAND BOOK OF MODERN STEAM FIRE 
ENGINES, INCLUDING THE RUNNING, 
CARE, AND MANAGEMENT OF STEA M  
FIRE ENGINES AND FIRE PUMPS. 
By Stephen Roper, engineer. Second 
edition, with ill ustrations. Phi la
delphia: Ed ward Meeks, 1 889. Pp. 
413. Price $3 50. 

This book is devoted to the mechanism and practical 
features to be observed in the management of the 
modern fire deJ)artment plant. A number of illustra
tions of engines and parts of the same are given, and 
the whole work is one eminently worthy of stndy by 
fire department engineers or those interested in the 
snbject of preservation from the danger of lI.re. 

ELECTRICAL RULES, TABLES, TESTS, AND 
FORMULlE. By An drew .Jamieson , 
C . E . ,  F. R. S. E .  Fully iIlnstrated. 
New York : The Industrial Publica
tion Company. 1889. Pp. 64. Price 
75 cents. 

This useful little book gives a number of tables of 
electrical data and rules for their application. It i. 
small,  so as to be easily carried, and is very convenient 
and well arranged. It is illustrated with engravings of 
apparatns, etc. 
A REPORT ON THE TERMINAL FACILI' 

TIES FOR HANDLING FREIGHT OF 
THE RAILROADS ENT�RING THE 
PORT OF N EW YORK. By Gratz Mor
decai. New York : Railroad Gazette. 
1885. Pp. 68. 

A full review of the facilities of New York as a ter
minns and railroad center is given in this report, and will  
be of interest to warehousemen and all  interested in 
the progress of the city. 

A HISTORY OF THE PLANING MILL. By 
C. R. Tompkins, M.E. New York : 
John Wiley · & Sons. 1 889. Pp. ix ,  
222. Price $ 1 . 50. 

The hlstory of the planing machine and also the 
practiCal points in connection with the management, 
settinK up, and running of the same are here treated. It 
forms an interesting work for all wood manufacturers, 
and its eminently practical character will be found to 
make it exceedingly good reading for mechanics. 

HARTFORD, CONN. Ill ustrated. Pub· 
l ished by the Hartford Board of 
Trade. 1889. Pp. 220. 

The Board of Trllde of the capital city of Connecticut 
are responsible for a publication giving a full description 
of the city and illustrations of its various public bnild· 
ings and manufactories, the object being to dissemIDate 
knowledge concerning Har-tford, in order to increase 
the establishment therein of extensive businesses and 
factories. Coming from a body of authority, the work 
is an acceptable presentation of the good features of 
the city. 

THE CHRONICLE FI RE TABLES FOR 1 889. 
New · York : The Ch ronicle COIl1-
pany, Limited. 1889. Pp. 264. 

This book contains an exhaustive statement of the 
losses by fire in the United States under the headings of 
States and causes. Thus. under each calIse is given 
the State name and number of fires thereby occasioned, 
and besides this, in another portion of the work, under 
the names of the States, is . given a classi1l.cation of 
the houses bnrned. This, with the other tables not ne
cessary to describe here, makes the book a very com
plete mannal of reference and one very readily and 
quickly referred to. 

TRAITE DE TELEGRAPHIE SOUS-MARINE. 
Par E. Wunsch endorff. 469 gravures 
dans Ie texte. Paris : Li brairie Poly
techniq ue, Baudry et Cie. editeurs. 
1888. Pp. x, 555. 

This work is devoted to the subject of submarine 
telegraphy in all its aspects, beginning with the his
tory of the subject. The practical part treats of the 
difierent ff'latures, conductors, insulating envelope, ex· 
terior armor, instrnments, soldering, machinery for lay· 
ing cables, apparatus for transmission, and all the 
varied details appertaining thereto. It forms a · very 
complete and elegant work, and one which should be in 
the library of every one interested in the titular sub
ject. 
THE MANUAL OF AMERICAN WATER 

WORKS, COMPILED FROM SPECIAL 
RETURNS. M. N. Baker, Ph. B. , 
editor. 1888. . Published by . Engi· 
neering News. New York. 1889. Pp. 
lxxxvii, 611. 

Under the heading of the di1l'erent States are here 
given a very complete statement of the dams and 
water works of the country. It is of especial Intsrest 
now III connection wi�h the. recent Johnstown disaster, 
although the reServoir which burst, having been de' 
voted entirely to lI.shinll purposel, I, not Included. 
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MBCHANICS OF ENGINBBRING. Fluids. 

A treatise on hydrauliCll and pneu
matiCll. For use in technical schools. 
By Irving P. Church, C.E. New 
York : John Wiley & Sons. 1889. 
Pp. vii; 515 to 832. Index ix to xii. 

. In this volume Is bound by itself the fourth part of 
" The Mechanics of Engineering," includlnll all .the 
matter devoted to hydraulics and hydrostatics. the Aow 
of water, Aotatlon, press� in pipes, and all the many 
theoretical and practical }Itoblems which arlee In con
neetIon with this subjoot. It Is well treated. a number 
of formulas being given, wiUl littie or no use of the 
calculus. 
THB CBNTURY DICTIONARY : AN ENCY· 

CLOPEDIC LEXICON OF THE ENGLISH 
LANGUAGB. Prepared under the 
superintendence of William Dwight 
Whitney, Ph.D., LL.D. , Professor of 
Comparative Philology and Sanskrit 
in Yale University. In twenty.four 
parts. Part 1. Published by the 
Century Company. New York. Pp. 
xvi, 272. . Price $2.50. 

We have received the 1I.r8t installment of the Century 
Dictionary. carrying it up to 2711 pages and to the word 
.. appetence." The ground covered 1»y this wonderful 
work is far greater than ever before attempted In any 
completed dictionary; the length of the deftnitlons. and. 
In many cases, descriptions, under each word. give It the 
character of an encyclopedia. The extremely numerous 
illustrations and figures In the text, and the elellBnce 
of the paper and Attractive form of the type, make the 
book Impress oue almost as a work to be read consecu 
tlvely. The full work, judging by this portion. will 
be a monument to American enterpriae and scholar· 
Rmp. and one that the United States caunot be too 
proad of. Any review 'of' It that is at all just must 
simply run Into eulogy. and can be nothing less. as the 
work seems to be well nigh above criticism. 
� Any of the above books may be purchased through 
this 01l1ee. Send for new book catalogue just pub
lished. 

Address Mumr & Co., 361 Broadway, New York. 

HINTS TO CORRESPONDENTS. 
N_eII and A.ddre •• must accomJllAllY. all letters, 

or no Attent!on will be paid thereto. This is for our 
information. and not for publication. 

Bererenee •. to former articles or answers should 
give date of paper and page or nutnber of question. 

InQulrie. not answered in reasonable time should be repeated; correspondetits will bear in mind that 
some answers require ' not a lIttle research, and, 
though we endeavor to reply � all, either by letter 
or in this department, eacll mURt tBJI:e his turn. 

SpeCial . Wrlden lurol'lllla'i o n  on matters of 
personal Tather than . general interest cannot be expected without remnneration. Selen'Ule A.merlcan Supplemen&. referred 
to may be had at the oftlce. Pi1.ce 10 cents each. 

Book. referred to promptly supplied on receipt of 
pnce. . ' . . 

LUlneral • .  sent for exa:mlnation should be distinctly 
marked or labeled. 

IMeAnltely, provided the carbon Is of good qbality, · 8:· 
Does the larger carbon point in an electric lamp Jrive the 
more resistance to the electric motive power1 A. t.ayge 
carbons ojJ'er less resistance than small ones, but there 
Is a certain proportion between the size of the carbon 
and the amonnt of light given. 

(1028) G. J. B., Jr.-The following is a 
platinum toning solution: 

Chloride of platinum . . . . . . . . • • • • . . . . . . . . .  1 gr. 
Nitric acid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 min. 
Water . . . . . . . . • • . . . . . . • . . • .

.
. • • • . . . . . . . . . ' oz. 

To print on silk prepare following solntlon : 
Boiling water • • . . . . . • . . • • . . . . . . . . . • • . •  20 oz. 
Chloride of ammonium .·. .  . . . . . . . . .  . .  .100 grs. 
Iceland moss . . . . . . .  . .  . . . . . . . . . . . . . .  : . .  60 grs. 

When. n8llrly cold. ftlter aud immerse · .the silk fM 
fifteen mi.nutes.· Seusitize for fifteen minutes In an acid 
20 grains to ounce silver bath, and when dry stretch the 
fabric over cardboard. Print deeper than usnal and 
tone iu-

Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20 oz. 
Acetate of ·soda . . . . . . . . . . . . . . . . . . . . . . . .  2 drms. 

43 
TO . nrt'EftOB8. 

AI! experienOe ·of forty yes.n, and the . prepariKtbn Of 
more than one hundred thoulBDd APPllcatl(lll8 tor pa. 
tents at home and abroad; enable Us to undent1m4 the' 
laws and practloe on both continents, ·and to � un· 
equaled facilities for procuring vatents every,there. . A 
synopsis ot the Patent laws of the United States 'imlt 'all 
foreign countries may be had on. applicatiOn, and perso� 
contemplatlnlf the BecnrlDlf of vateuts. either at home or 
abroad . .  are · invited to write to this o1IIce for prIeei. 
whlOb are low. In accordBDoe With the times and our· eX. 
tenslve facilities tor oonduet\Dg the bIIIIin_. Add�. 
MUNN & CO •• 011108 SCtli:NTD'IO AlIBBIo.ur. 86I  Broad. 
way. New York. . . 

INDEX OF INVENTIONS 
1I'0r which LeUen Pa&en& o� the 

Uni&ed.s&a&e. were GI'&D&ed 
.July 2, 1889, 

AND .EA.c'H BEABING THAT . . DA.TE. 

Chloride of itold . . . . . . . . . . . . . . . . . . . . . . . . . 
3 grs. 

(1021) J; M . . M. asks : 1. Will you kindly Common whlting. a few grains. Fix In hypo 1 to.20. 
[See note at end ot lIat about coples of ·theae vatenta.] 

state In your answers to queries whether from photo. (1029) F . . G. · asks how he can rid his Acids. purlfylnlf fatty, C. Bardy . . . . . . . . . . . . . . . . . . . . .  406.1M 
graphs about 4 by 5 In. · In size, stereopticon plates cabbages of the green worm, also what will destroy hop Air, apparatus for COOling, warmlnlf, mOistening, 
could be made, and about what the cost of such plates vine insects, and lice upon chickens. A. Professor or saturatlnlf, J. Ho .. orth . . . . . . . . . . . . . . . . . . . .. . . . 408,216 
would be1 What Is the method of developing the Howard, actIDg entomologist, to whom we lubmitted Alloys. maklUlf aluminum, W. A. Baldwtn . . . . . . . . .  406,8811 
above? A. To make magic Ia,ntern slides from 4 by 5 Anchor. J. O. Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  406,_ 
photo2l'aphs requires 1I.rst a suitable camera and lens the matter. says he can best treat his cabbages with a Annunclstor, A. A. Vanderpool . . . . . . . . . . . . . . . . . . . .  406m 
to make from the photos a negative � by 4J4: in size. dilute kerosene emulsiou made according to the follow· Atomizer, P. Kothner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  401I,III8 
This .can be done on dry plates costing 45 centa .per ing formula: Axle box. car, D. S. Stimson . . . . . . . . . . . . . . . . . . . . . . . . 408,Ul 

. K 2 gal 67 t. Axle. vehicle. H. F. Kartowllz . . . . . . . . . . . . . . . . . . . . . . 408,lO1 
dozen. . After the negatives are madj!,.the lantern slides erosene. . . . . . . . . . . . . . . . . s. =  per cen BBIr holder or bill file. J. S. Jones . . . . .  ; . . . . . . .  · . . . ... . 406,847 
are produced .by exposing special lantern slide dry Cc:,�r::p :���� . . ��. ��l� � lb. t =33 per cent. Baglf\ng apparatus. T. B. Jones . . . . . . . . . . . . . . . . . . . . . 406.218 
plates. such as the Eastman or Carbutt's transparency, Water . . . . .  : . . . . . . . . . . . . .  l gal. ! . Ballng press, L. S. Flatau . . . . . . . . . . . . . . . . . . . . . . . . . .  408,208 
3� 1;Iy 4 Inches in size. behlnd tho; negative in a printing Heat the solution of soap and add it boiling hot to the" Ballnlf press. J. W. Hunter . . . . . . . . . . . . . . . . . . . . . . . . . .  406.OMI 
frame. ei&;hteen inches distant from a JP18 or kerosene Barrel. hoop. G. T. Chester . . . . . . . . . . . . . . . . . . . . . . . .  ,. 4116,182 
light. froto 8 to 18 seconds, according to the ·denslty of kerosene. Churn the mixture by means of a force lIjLtteries. s:rstem for eharg\ng and dlschal"llilla 

Putnp and spray·nozzle for live or ten minutes. The storaae W P Kook�� ..... .... the negative. The' plate is removed from the frame _ .  • .  -ft-. · . . · . . . .  · · · · ·  . .  · · · · ·  .. , . .  _ .... 

and afterward developed In a solution of hydroqulnone emulsion. If perfect, forms a cream which thickens Battery. See ElectriC battery. GalVDlc .battery. 
10 ' od npon cooling and should adhere without oiliness to the Beer cask. J. Wacker . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  406.� 

grams, sulphlte s a 4.0 grains. carbonate of potash f _1 _ '1  bef ' f th· Bell and annunciator. combined electric. J. F. 20 grains. water 1 ounce. When' image is well brought surface 0 ..... ss. DI ute. ore nS1D2. one vart 0 e 
McLaulfhlln . . . .  : . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . ... . 406,293 

out, development Is stopped. the plate. washed ojJ'. emulsion · with nine parts of cold water. The above Bell. electric trembler. J. F. McLaulfhlil: . . . . . . . . . . 408,2!K formuia gtves 3 gallons of emulsion. and makes when then immersed In a .  solution of hyposulphlte soda. 1 diluu-d 30 gallous of . wash. The same su bstance will Belt clasp. G. E. Zeltmacher . . . . . . . . . . . . . . . . . . . . . . . . .  406,lU9 
ounce. water · 6 ouoces. which Axes the image. After Belt lastener. B. Lyon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 406,1011 
washing for half an hour. plate Is dried and is ready to be of great nse.upon his hop vines and wlll . also kill the BeverBlfe shaker. J. A. Wledershelm . . . . . . . . . . . . . . .  406,331 
be mounted for the lantern. 2. How cau I make a lice on . chickens • . .  It will . be well to spray it about Blu. See Flour bin. 
stcreopticon which will use . any picture; as. a photo-: pretty thoronj(hly In the hennery. . Binder. fodder. E. E. Smlth . . . . . . . . . . . . . . . . . . . . . . . . . .  40II,4II7 

graph 'or card ? A. Arrange l"mp and . condeneers to (1030) . C. F. B • . . asks : 1. How can pririt- Bllnd. a  .. nlnlf. J •. C. Glttlnga. et lll . . . . . . . . . . . . . . . ... . · 406;13Io . 
Blind stoP. F. Wlnant . . . . . . . . . . . . . . . . . . . . . . . . . : . . . . . .  ·406,326 

77u c1uJrge./Of' liiaertlon under tAU! l!ead Is OM /Jollar · throw a beam o f  parallel o r  slightly converginlt rays i n g  b e  removed from the back o f  postal card� without Block. · See Muir. bIoek. 
. 

a lflle./Of' eack inserUon : about eight tIIOl'ilB .to a line. upon the picture placed at angles of 4,5q wIth'the axis of injuring the cards? A. N o practical method of doing Board. See Game boaod. 
AdtJef'ti1ement8 mUlt be received at p!II}ltcation qjftC8 the beam. PlaCe the objective at right augles to the same this Is known. 2. Is tbere any ·paper · printed In Ger. Boller. See Steam .boller • . .  Water tube boiler. 
tJ8 earlu tJ8 ThurBday ,1W7'ni1l(J to appilM' Vlnllll:t. i88ue. axis, so as to receive the light reftected by the view. man. or English language entirely devoted to ento. Boller cleaner. F. Llndrum . . . . . . . . . . . . . . . . . . . . . . . . . .  4OIl.3M 

All must be inclosed iil a ligh�proof casIng; and the mology? If so, which is the best? A. Write to the Beller settlnlf. F. Llndrum . . . . . . . . . . . . . . . . . . . . . . . . . . .  406,357 
. Work for workers I Are you ready to work, and do 

TOU want to make money ? Then write to B. F. Johnson 
" Co .. Of Richmond. VB.. and see If they cannot help 
you. 

A draughtsman going to Europe would, for asmall 
oonslderatlOn, . bring home Ideas • . sketches. and descrip
tions of foreign machines.:· J"B. Scott. CllJIWood. N. J. 

Wanted-An Improved plan pontoon Yo�'ra'ising 
s.unken vessels. Any person havlDlf or Inventing the 
same w\ll please apply to Beston Tow Boat Co .. Beston. 
Masa. . 

Special Notice to Inventors.,....A man who Is N. Y. 
Stste alfent for a mechanleal devloe and Is traveling 
amoUll the manufacturers of the State. wtshes to nBlfO· 
tlate wtth an Inventor who has an article of true merit 
tbat he · wanta Introduced In N. Y. State.. If you have a 
good thlug an4 want It sold address " Merit." P. O. box 
'l'/S, New York. 

Special facilities for mannfacturlng light machinery, 
hardware. and novelties. Stamping. presswork. punches. 
dies. and special tools. Correspondence invited. ·Rocka· 
way lIIanuf. Co� Rockaway. N. J. 

For the best Hoisting Engine for all kinds of work, 
addreu.J. S; Mundy. Ne .. ark. N. J. 

Guild & Garrison, Brooklyn. N. Y .• manufacture 
s_· pumps. vacuum pumps, vacuum· apparatus. aIr 
pumps. acid blowers, lllter prey pumps. etc. 

For the latest improved diamond prospecting drillS, 
address the M. C. BnlIock Mt!!. Co •• ChlcBlfO. III. 

--BIMl IilngfM.--
Automatic cut-ojJ'. Ball Engine Co., Erie, Pa. 
Presses & Dies. Ferracute Mach. Co., Bridgeton. N. J. 

The Holly Manufacturing Co •• of Lockport; N. Y., 
will 8('nd their pamphlet. deserlblng water works ma
ohlnery. and contatnlDJI reports of tests. on application. 

Screw machines, milling machines, and drIll presses. 
E. E. Garvin & Co .• LaiJrht and canal Street •• New York. 

No. 11 planer and matcher. All kinds of woodworking 
machinery. C. B. Rogers & Co .. , Norwich. Conu. 

�Send for new and complete eatal�e of ScientiAc 
and other BookS for lBIe by Moon & Co •• 86I Broadway. 
New York. Free on applleatlon. 

Needle slot screens and all kinds of mining !!Creens. 
Robert Aitchison Perforated· Metal Co .. Chicago. III. 

Gun and :M8chine Makers' Screwdrlvers, <l.rop· forged 
In best Tool Steel. BIIIIUIfS & Spencer Co .• HartfoM. Ct. 

� Belting, all Bize8, � per cent from re.a:nlar 
. list; All lnnds of Rubber Goods at low prices. John W. 

Buckley. 1M South Street. New York. 

Steam HAmmers,.Improved Hydraulic Jacks, and Tube 
J\btpeDders., R. DudJleon. :u Columbia s�. New York. 

Frlction ClutehPdlleys •.  The D. Frisbie Co., N.Y. city. 
•• How to Keep Boilers Clean." Send your a4diess 

tor free 96 p. book. J ..... C. Hotchkiss. 120 Liberty St .• N. Y. 

The best OqJfee lOIIfIters, coolers, stoners, separators. 
Wllahers, · scourers. Iflossiolf apparatull. milling and 
pf;A1Ierry machines : alsO rice and .-.oni machinery. 
are built by The Hungerford Co .. Broad and Front Sts .• 

R. Y. 
Lallies for cutting Irregular forms. Handle and spoke 

lathes. L E. lIIerrltt·Co •• Lockport, N.Y. 
}>atenhwIng CJlt-otl' saw. with va� shield for saw. 

BOJl'stOne MaChine Co .• Fltcllbnra •. :III&i!L . 
;-'WPuUeyut low prices, and of Mllie strength 'and 
,ppearance'IIIr.Wh,ole �eys. . YocOm . Son'. �g 
Wona, DriIIUrSt., PlII1aI1elphta, Pa. 

room .must be very dark. 3. Is there a sol�tion of Department of Agriculture, Bureau of EntomololO', Beller tube. steam. F. Llndrum . . . . . . . . . . . . . . . ... . . .  406.858 

coppe� oxide used In the determination of minerals, and Washington, D. C . •  for Bulletiu Ne. 19. entitled an Bollelll, etc . •  tube for. S. E. Howell . . . . . . . . . . . . . . . . .  406.140· 

how is It. prepared from the powdered black oxide? A. "Enumeration of the Published Synopees, Catalogues, :oltlnlf ree� C. A. Barnard . . . . . . . . . . . . . . . . . . . . . . . . .  : 406.184 
oots and s oes. lastlnlf. W. C. Crosa . . . . . . . . . . . . . . . 406,8.'18 

No' such solution is need . to any extent. Oxide of and Lists of . Nortb American · Inl!eets." Also under Boots and shoes. manufacture ·of se .. ed.
·
G. W .  

copper dissolves I n  many acids and i n  ammonia. same address apply for .1nBBCt Life. a penodical devoted Willey . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  406,879 
(1022) J� . W� a!i'ks : Can. you suggest, to the science iu question. pUblished by the same de- BeX

p
'tpe. 

s:�x�Jtle bOL . Cock bOL Tobacco and 

In and lea partment and bureau. . ' .  . your :'Notes Quer " clllllmn. a remedy for (lOOl) E· . M . .. ..  ks. ( \ ) for a Cl90d 
.d l'sl'nfect. Box cat.ch. w. C. Llpe . . . . : . '  . . .  ; . , . �  . . . . . . . . . ; . . .  ; . :. '.173 pen paralysis or writer's cramp? Have tried the electric .... ... Box.... metal coroer piece for. J. C. ,Weir . . . . . . . . . .  406,168 

current;· bathing ·with salt· water; frequent change of ant to put into a spittoon, in the bed room of a persou Brake. See Car brake • .  carriage brake. 
and dt1ferent kinds of penholders; boldlng the Pen be- who has a lung complaint and expectoralea a ItleBt deal . Bru.b attacb ment. shoe. H. Heine . .. . . . . . . . . .. . . . . 406,m 
twe8n .the 1I.ngi!rs. etc., bnt all. apparently. to no pur.. A: Use sulphate of zinc 1 part dissolved in 10 parts of Brush for wasblng .. mdo .. s, U. DIxon et 4l  . . . . . . . .  406.i2s 

pose. A� · Ati mdia rnbber tube slipped over the pen. water. Remember that it is a poison. 2. We have just Buckle. G. C. Paine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  406.4011 
holder Is of Rome beneAt. If you have patience enougb. moved Into a new house, a few yards back of which Burner • .  See Gas barner. · . 
one way to effect a remedy is to learn to write with the is a large grove of pines and chestnuts. and are troubled Burnishing machine. H. N. Carpenter . . . . . . . .. . . .  ' "  40lI.026 
left .. ··nd· •.  ' The _··'ady does· not. yield with 'certam' ty d b ---·' 1 d t· Butter extraotor. centrlfulIBl. C. A. Johan.son . . . .  406,171 .... ...... a great 001 y ........ re an s. How can we get rid of Butter. maklol/. J. Boyd . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  4011.061 to BUY treatment. them? A. Half ftll bottles with sweetened water and Cable grip. J. B. Pendleton et 41  . . . . . . . . . . . . . . . . . . .  406.8!lO 

. (1023) J. C: asks : I want a . form.Ula. for . leave them in Inclined positions iu the corners of rooms Cable. wtre. D. Tufts. :  . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  406,QIIB 
making a good smooth 1I.our paste .that 'wlll not fer. infested. These. it Is said. will catch them. Or dis- Cant hook, C. Nylfard . . . . . . . . . . . . . . . . . . . . . . . . : . . . . . . .  406,291 

ment, .p�li. or t.um so.ur in hot ·weather. · Suitabie for· tribute camphor in places Infested. as they have a great Car brake and starter. A. B. Arnold . . . . . . . . . . . . . . . .  406,.'i82 
aversion to ' it; Car coupllnlf. J. Bleike . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 406,lII!6 

paper hanger, bookbinder, trunk manufacturer. ete. · 
(1032) F. H. asks how to make an I'nk Car coupllnlf. P. J. EI/an . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  406,208 

Am now making many barrels per day. but wish to Car coupllnlf. E. Ferren . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  «J6,.14� 
improve ' my paste as mentioned. A. Use good rye that will give a copy after it has stood a month or six Car coupllnlf. Lehman & Herr . . . . . . . . . . . . . . . . . . . . . . .  406.1(J.l 
1I.our, drop it with constant stirring. into boiling wllter weeks. without the 'use of a press, but with the weight car couplinlf. W. A. Post . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4011.301; 
until proper thickness is olitained. boil for 1l.ve minutes, of a large book. A. You can make any ink copy by car coupltnlf. T. H. & N. R. H. Wash . . . . . .. . . . . . . . . . ·406,012 
stirring. and continue to stir after removing from 1I.re addinlt a little j(lycerIne or sugar to it. ·A large book car heater. J. Zimmerman . . . . . . . . . . . . . . . . . . . . . . . . . . .  1116.'120 
untIl the boUlng Ceases. If enough pnre carbolic acid can give but little pressure. A common rollinlt pin on Car mover. Skinner· & .  W .. Uace . . ... . . .. . . . . . . . . . . . . .  406,240 
is added to gtve. it a slight odor • . or if Olle Or two ounces which you bear heavily can be ueed with much better ca

car seal 
I
' T. Saunder

T
s ... 

S
·• · ·  . .  

d
· . .  · . .  · ·  . . . . . . · ·  . . · · •  . . • ·  �oo.111� r sea s. presa tor. .. aun ers . . . . . . . .  . . . . . . . . . . . . . I. 

of salicylic acid are added . to a barrel. It'wlll act as a effect. Even tillhtly roiling the matter around such a Car wheel. H. W. Libbey . . . . . . . . . . . . . . . . . . . . .  406,104, 406,106 
preservative and .prevent souring •. Or to 100 parts of cyllnder by handwill give a good result. as a substi· Call1. apparatus for transferrlng packages to mov· 
the ftonr paste made·aa above add three partl strong tote fer a press. To make sl]ch an ink. use aniline Ing. W. H. Elliot . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  406.341 
alutn water and 1I.ve parts dextrine solution, Oil of black dissolved in water and add about one·tenth of its cars. cou pling f(lr ·the · steam pipes of ralh" T, R.. . : .  
clovee or water that has been boiled over cloves may \ volume of 1I1yeerIne. I. Hampton.. . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 406'19'l' 
be. added ' in qua

. 
utity enough ' to ' give a slight odor (1033) W. H. G. asks (1) if an ordinary 

Cats. grain dOQr tor, E. A. Hili . . . . . . . .. . . . . . . . . .. . . . . .. � 
te d f b i id Card holder, Cla:rton & Abraham . . . . . . . . . . . . . . . . . . .  4011;1. ms a o .  car 0 IC ac • .  . boy cim learn telegraphy at home and without a ·carrlai!e attachment, clilld·s. P. AURtln . . . . . . . . . . . . . 408.i!ID 
(1024) H. T. B. asks whether any elec. teacher. A. You can get a very good idea of it, but carriage brake, baby; E. T. Ha .. klns . . . . . . . . . . . . . .  406.167 

tric light can be produeed by a .  battery: I mean a must have 01l1ce practiee. 2. If so, what Instrumeuts, CarriBlfe jack. A. Zimmerman . . . . . . . . . . . . . . .. . . . . . . . .  406.881 
small light, a simple battery 1 If so. please state what etc . •  would you advise him to geU A. Procure a Carriage •• cauopy support for children'S. F. J. D. 
kind of battery Can be used ? I have a crow foot battery. learner's seifI'Qm 'auy of the 'dealers in electrical sup- Chappell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 406.389 
A.. A good blc. hromate battery of three or four elements plies. aud· also a manual of telegraphy. 3. If not, what cartridge. blastlnlf. J. P. Todd et III . . . . . . . . . . . . . . . . .  406,lM 

Case. See Packlnlf esse. 
will supply a small incandescent lamp. giving one or would it cost to learn at a school ? A. Address any Casket pedestal. Belden & Ta:rlor . . . . . . . . . . . . . . . . . . 406.:191 
two candles illumination. The crow foot battery is not busines. colltll(e for. terms. Often the station operators Caster. ball. J. C. Weir . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  406,185 
adapted for lighting. will teach for a small consideration. They give the Castings. mould for maklog steel. W. lD. Snediker &06.18t 

(1025) J. W. D. asks how, to . .  bleach most practical kind of instruction. cattle dehornlnlf Implement, J. W. FDlfate . . . . . . . .  406,008 
. 

(1034) W T ' p. . k 'f tb h b f Celllolf. metallic. W. R. Klnnear . . . . . . . . . . . . .  4OIl,O&8, 408,049 
bone. A. Wash 'wlth turpentine or naphtha or weak • • • . as S l e ar or 0 

Chain. conveyer, C. S. Wells. .. . .... . . . . .  . . .. .. .  . . . .  406,186 
alkali; wash next with clean water; and sponge 011' with New York is su1llciently defended to withstand the Cbalr. See Deutal cbalr. Invalld cbalr. 
solution of binoxide of hydrogen. attack of any navy of the world for twenty-four hours, Chair rocker. C. M. JaCOby · . . . . . .  , . . . . . . . . . . . . . . . .  ; . .  4OO�axi 

(1026) W. T. asks : 1 •. · For the pressure. and lf the fortiAcation. are modern. A. The fortlftca. ChRDdeller •• foldiDlf·jolnt fo�. M. F. Gale . . . . . ; . . .  406,0II4 
tions of New.York.barbor are not of mqdem type. and Checks, ticket •• etc . •  Implement for separating, .

. 
at dijJ'erent temperatures with sulphuric ether vapor. the harbor cannot be said to be prepAred for immediate A. H. Crldge . . . . . . . . . . . . . . . . . . . . . . .. . . . . .  ; . . . . . . . . . 408.199 
A. Tbe following pressures are stated in millimeters of defense. A few weeks would do a great deal to pre. Chopper.· See Cotton chopper. . . 
mercury: For 100 C. ;" �H; 2()0 C. =. 433'2; 30"  C; .= Chuck. drill. L. Reder . :  . . .  : . . . . . . . . . . . . . . . . . . . . . . . . .  406.112 636'3; 

4()O C. = 009'6; 600 
C. = 

1728'11; 9()0 
C. = 

3398'0; pare it. the harbor "essel!! and coas�rs being pressed Cbum dasher. I. A. Sabin : . . . . . . . . . . . . . .  ; • .  ; . . . . . . . .  406,B 
100" C . •  ';; .4950. ; . 120° .0. = 77�2 . . Thepres.�ure runs up Into service. and batteries being thrown up at Sandy Churn dasher. J. E. Gibbs . . . . . .. . . . . . . . . . . . . . . . . . . .. . . 408,395 
very rap;'4Iy, aud . at . .15O" C. or 1750 C. would be very Hook and aloug the Narrows. Cider mill and press. J. G. Harris . . . . . . . . . . . : . . . . . . . .  4iJ6,i47 
high. By igterpolation, .w.e obtain from the .above the (t035) 1\.. G. asks (1)  for the best way to Cillar bunching machine. J. H. Abraham. d . . . . . . ... 406.A29 
followh .• g approximations : For 50'> C; � l264; 700 = clean and .bleach the rattan of a baby carriage. A. It =;.

m�:.-:��.���. Allen . . . . . . . . . . . . . . . . . . . . . . . . .  4Of!,IJiol 
11MB; ·:I5o'> C. = 13.606; · 170° C. '= 21,616. ';By dividin/!: can be· clcaned with benzine and afterward well aired. Clasp. J. H. Bley . . . . . . ... . . . . . . . . . . . . . . . . . . . . . ... . . . . . . 406.021 
the millimeters prelOtlure by 760. you will haVe th& reeult . Bleaching may bIi done with dilute solution of lulpho.r- . Cieaner. See Boller cleaner; . . . , , 
in atmospheres. 2. HoW' many cubic feet of hydtogeu ous acid. but this attackS all · tke · metal fastening'; and Clip mould. J. MilLeail . .. , . . ... . . . . . . . . . . . . . . . . . .. . . : .. ; 406 •• 
and ·oxygen .. .an be produced per hOur from the decom. Is objectionable. · Biuoxide Of hydrogen and amnionia Clothe;' drier. J. L. Jones . . . . . . . . . . . . . . . . . . . . . . . . . .  408,11lI 
position of water with · a' , two· b, p. enwne and a may � uBed; A good plan is to varnish with a white Clutch. friction. A. Nelson . . . . . . . . . . . . . . . . . . . . . . . . . . 4IJ6,10II 
dynamo? A. It depends on the re8isIance of the de. hard.drylrig varni8h. 2. Is It Pl'llcticable to make a clock COai drtll, D .. Glese . . .  ' . ' . , . ,  . . . . . . . . . .  , . . . . . . . . . . . . . . .  406.040 
composition apparatus. You would obtain about sl!rlng rnn a Palmetto tlin, anIl keep . a . pereon coou If Coal tub. G . Focht . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . 406;164 : 
50 . . . .  150 '  ' b' i h ·  so •. what . siZe sp· rIDg Wn� Jill noo8llBBry· .to drive a hllb Cock box. litop; o: F. BinRbam . .  ; . .  ; . . . . . . . . . . . . .  ; . .  406.1511 

1 ,000 c. c. oxygen =; 9, cn IC nc es, 300.000 c. c. .. CoJlar fastener, ·bOrBe; A. ·P,· Perter . . : . . . . . . . . . .  :; . 408.3811 
hydrogen = 18,800 cubic Inches. contaiuing two faus say four hours ? A. Hardly. The Coilar Iron .. breast. G .. Van WBlf8ueil. � ;·.; , . . . .  : . .. . ... . 
. (1027) F; W. J. iUlks : 1 .. Why is it .tijat springs WOUld'hav

ti
e to he · .very large, and the winding CombUltlble anbstanee. ·M. ·H. »-y •• , • . . . . • . . .; ;; . .... . . 

. . . . ' . . ' . would· take Bome · me. · Compoun4· eDJrine. J. B,'Vam,. ,  .• ; • . : . . .... . . . .  , . , : . .  ;·; � the .carbpn poiJ).�:IIl.an. electric, � IB!Dp.l'nt,��? . ( · flllli\ t:!. 'D' . ·k· · ·  I · · th . . ' Cooler. See Watereeoler. 
. 

A. The.carbons .• re cQPpered tQ . hlcre_ .U1fu. 1lOD9UC- _ -l""", . y  .. ... .., 1!<!l . . 1:J ; • . •. .  , e� �uy p�p,.,,�. COpy hOlder. F. G. WlnneJi . . . . .. . . . . . . . .  ;�. : �.; • • .  � , '  . .. 
tlvity. 2; In �'''ao- ,*_. doe!I the·car· tion tOl' tampering steel .lO .tba.t it ,wIll reeiet •• _t Cork·m'aclilne. r: Met.; . "  . . •  _':"; .': . . : � •. ;:.�.� 
bon element need replicIng .. Dnen Bi the plc· eIniimU atiU be soft enough to be .tllec!? A. Bardim � CoIII.8I'''''i� ''' t..lldl1itrtoil . . . . . . . . . . . .  : . . .  ' . . ; .. 
,A. 'l'he carbon ol_tl ot.A' BDIIIIIl 1ilUer1. wUl lut aJId.d .... U •••• 'le wM. COrn blllker aDCl t  .... .. ttr; r. IW COU  .. , . . · • • •  , • • . • · .. 
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44 
Cotton chopper. J. 8. .A1IJfell . . . . . . . . . . . . . . . . . ... . . . . .  488,lBI' JAw traP. !l',.Donloh· . . .  .' . . .  ; . . . . . . . . . . .  ; . . . .  . . . . . . . . . ... Soale, antomiltlo ..... W. A.·Brad!er . . . ... . . . .. . . .. .... 
Cotton. machine tor openlng.and oIeanina.Davia dolnt. : 'S_ ;Ball Job>t. ::o=.� 
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a.·Perham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ . . . . .  tOIl,II3( JIIjf cover; S. J. SOOtt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 408,2;l8 __ _ __ 
cOtton opening machine, R. Kitson . . . . . . . . . . . . . � . . .  406,000 Knlte. See Dni,wlng knife. So_Ii.. . lIIIel'otiito � 
Conplllljf" See Car coupling. 1!lleotrlo ooupllng. Lamp su.ndard; C. MIlsehmeyer . . . . . . . . . . . .  ; . . . . . . . .  406,101 Seat. ' s8e)T�I�� seat. 

PIpe couplinlr. Pump rod coupling. Railway Lamps, manufacture of Incandescent electric. T. Separator. See MagnetiC separator. 
.rall coupling. Signal rod coupling. Sink coup. A. Bdlaon . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . .  Omll· I ·ISB,lrIillir machine. Hart 4> HIlI . . . . . . . . . . . . . . . . . . . . . .  . .  
IInl. Thill coupling. Latch. R. H .. Barber . . .  ; . . . . . . . . . . . . . . . . . .  ; . . .  : . . . . . .  406,019 Sewing machine buttonhole atteohmeat, (l. J. A. 

Cradle. A. M. Chrlsteusen . . . . . . . . . . . . . . . . . . . . . . . . . . . .  406,125 Latch. gate. J. G. Dulebohn . . . . . . . . . . . . . . . . . . . .. . . . .  4OII,Oir.' Sjoberlt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 406,115 
Crank pin. H. D: GOrdon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 406,215 Lath,!> turret, C. L. Libby . . . . . . . . . . . . . . . . . . . . . . . .. . . 406,413 sewlug maohlne shuttle, J. F. MoKenney. . • . . . . . 406.868 
Crlmplog machine, R. Marshall . . .. . . . . . . . . . . . . .. . . . .  406.175 Lead. apparatns for comminuting and oorrodIDA. . Sewing machlues. rotary .huttle actuating _h-
Cultlvator and .eeder. L. S. Flatau . . . . . . . . . . . . . . . . . .  40lI.205 ·Webster a. Glbb . . . .  ; ;  . . . . .  , ..... . ; . . . . . . .  ; . . . . . . . . .  406.3'18 anlam for. H. W.·HadJey . .. . . . . . .. . . . . . .. . . .. .. . ; . . .  4IJI,MI. 
Cut·out. S. C. C • .  Currie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  406,268. Leather pollah. G .. Lan«enhSlen.· . . . . . . . . . . . . . . . . . . .  406.lOS Sewing maoIllueii • •  eparator plate tor. M;·G; ft.... . 
Cutter. See Fodder cutter. Pipe outter. Stalk . Lifter. See Wagon body lifter. ner . . . . . . . . � . . . . . . . . ; . .. ... . . . . . . . . . . . ... . . . . . . ..... ; . .  406,318 

o"tter. Weed outter. LoCk.. ' See Nut loek. Sh_ at�hJDent for, J. W • . lilmlDe1't . . . .. . . . . .. �. 4D8.OII9. 
Damper, stovepipe. Bosworth 4> Fo.ter. . . . . . . . . . .  406,022 LooIJ}oo .ll:" H;erz.Ig .. . . . . . . . . . . . . . . . . : . . . . .  :. . . . . . . . .  . . . .  Shinlrles. machioe for treating. W. It. Heau..._ .  4fI\I.046 
Dental ehalr. Hepbnrn 4> Gardoer . . . . . . . . . . . . . . . . . 406,849 Loom Sh)1\tles, ten.ion regulating device for. G. Shot, ·ap....n.tus tor prOdnoiu«. F. $. Kohl.,1 . . . . . . 486,:168 
De.k, adjnltable school, F. T. Selander . . . .. . . . . . . . .  406,180 �GOodline: : ;  . . . . . . . . . . .  ; , . . . . . . . . .  ;, . . .. . .. . . . . . .. . . . . . 406,136 Sifter. ash. J. W. Love . . . . . . . . . . . . . . . . . . . . . .  ; . . ; . . . . .  · __ 
Desk.attachment. H. Ill. Adam . . .. . . . . . . . . . . . . . . . . . .  406.121 Lbom take-up mechanism. F. It. Wright . . . . . . . . . . .. 406.827 BilInAl rod couplllljf, J. T. Hambaj . .. . . . . . . .. . . . 

':" . . ..  \IOII,2ll 
Di.lnfeciant. Roberts a. Brevoort . . . . . . . . . . . . . . . . . . 406.06'l Magnetlo separator. G. Conkling . . . . . . . . .  : . . . . . . . . . 408,83l' Slgnallog device, electrlo. J. C. O·Nell . . . . . ... . . . . . . . 4I'i6/.Fl 
Display rack. R. Faries . . . . . . . . . . . . . . . . . . � . . . . . . . . . . . 406,168 MeasUre, ale 0'" beer. O. Mayer . . . . . . . . .. ; . . . . . . . . . .  (00,178 Sink back, T. F. Coyn ... . . . . . . . . . . . . . . . . . . . . . . . .. . . . ... . _1118 
Door spring. B. A. Calahan . . . . . . . . . . . . . . . .  , . . . . . . . . .  (00,026 lIle .. urlDlt vessel for liquid •• J. P. Muller· . . . . . . . . . .  406,366 SI!lk. O<.>uplllljf. J •• J . . Buvrard . . . . . . . . . . . . . . . . . . . ... . . . . .  406,2'12 
Dralljfht rea:ulator. J. HOPSOn. Jr . . . . . . . . . . . . . . . . . . . 406,138 lIleta18, lalvanlzlng. Midgley &; Nye. . . . . . . .  . . . . . . .  Sleigh, bob. C. W. Cresap . . ; . . . . . .. . . . . . . . . . . . . . . . .  4OII,IJI8 
Dramatic performancea. producing. Rarry 4> Up- lIlill. See Cider mill. Grinding mill. �wmUJ.. Slio" and Ice. iapparat"s for ·iaeltlilg, W. BrIIRlO6.. tIlII,383 

ham . .  : . . . . . .. . . . . . . . . : . . . . . . .  :. : . . . .  ; ;  . . . . .. . .  : . ; ;. 4iJ6,D Monld. See cllp niolild. 
. Snow plow. railway. L. B. Truesdell . . . . . . . .  ; : . ;  . . . .  40&,117 

Drawlog lu perspective. dev10e for, A. Brlx . . . . . . . 406;1& Mop grip, J. H. Ware . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  406,410 Soldering Iro_ ·lead. melI.Inll pots. etc., device 
Drawing kulfe. J. R. Finle" . . . . . . .. . � . �  . . . .  : . . . . : . . . . .. 4OB,3Il2 Mosq nlto canopy. I. E; Palmer . . ... .. . ' . . . . . . . . . . . . . .  406,178 for heatfog. J. N. Salljfer . . . . . . . . . . . . . . .. . . . . . . . ... .  406,810 
Dress extender. folding. J. W. 4> L. A; Weeks . . . . ; 406,Wi MOl>Or. See G .. mottlr. Spiral groov ... :mia\lhlnlttor forminl orniimel'lt&t, 

. 

Drelilies, attachment .for, L;.shanilon . . . . . . . .  " . . . . .  ·406,289 Mulf block. G .• F •. Ca� . ... . . . . . . . .. . . . . .  " . . . . . . . . . . .  406,2IlJ .R. W. J orrea . .. .. . . . . . .  ; . . . . .. . ; . .  , . . . . , . . . . . . . .  ; . 
Drier. See Clothes drier. Nipple holder. J. C. Williams . . . . . . . . . . . . . . . . .. . . . . . .  406,411 SpIrometer. coln-reIeased,. B. J •. COlby . . . . . . . . . . . .  . . 
Drill. . See Coal dclll. . . Nose ring for cattle. B. K. Rea . . . . . . . . . . . . . . . . . . . . . .  406,001 Spool holder. J. Blas.kaye . . . . . . . . . .  · . . . . . . . . . . . . . . .  . 
Dnmplnl( apparatus, G. W. Patnoe . . . .  ; . . .. · . . ....  ; . :  406,4Ot Nut lock. N. T. Scott . . . . . . . . . . . . . .. . . . . . . . . . . . .  , ." . . . .  406,160 Spring. See Door· sprlng. Vehlcle .8prllljf. 
Bev ..... gutter .fur. roof •• .l.. Phelp8 . . . . .  ; . . ; .; ,  ... .. • j . .  ' 406,233 Nut lock. A. D. Vau Blbber . . . . . . . . . . . . . . . . . . . .. . . . .  406,245 Stairway. J •• G. Souder . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4Il6,81' 
Bdge burnl.hing. tool, ·J. ·B. Foes . . . . .. . . . . . . . . . .. . . . . .  406,133 Nut look, S. Winsor 6t al . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .  406,0'14 Stalk cutter and rake, combined. A. T. Boykin . . . .  4116,082 
BJectrlc. battery •. C. .A. Hu8sey . . . . . . . . . .  ' . . . . 406.168, (00,169 011 wells; oPeratfnM'. M. Lytle . . . . . . .  ; •• , . . .. . .. . . . .. 4OII.3IfI Staple driver, A. White . . . . . . . . . . . . . . . . . . . . . . .  , . . . .  406,(J75 
Blectrlc coupling and clroult closer. W. H. Baker. 406,.'l3l Opera llJass bolder. G. uley . . . . . . . . . . . . . . . . . . . .. .  · . . .  StatlOil and street Indicator. C. H. Jenne . . . . . . . . . . 406,1'10 
Blectrlc propulSion, system of. H. D. Dibble . . . . . .  t06,391 Ore concentrator. Ill. B. Dodge . . . . . . . . . . . . . .  :. . . . . .  Stay, garmeut. B. C. Bowlbur (r) . . ; . . . . . . . . .  . . . . . . . .  lI.ooe 

1!llectrode for therapeutic body wear. H. P. Pratt. 406,306 Ore concentrator. dry, G. T. Chamtetoue: ..... . .  ; . . . . 406,885 S ...... m boiler. R. 8. Rodie . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4II6.Z85 
1!llevators. controlling device for. W. l!l. Nicker- Ores. reducllljf metallic, Gr&II' a. dobbaon. :' . . . . .. . . 406.210 Steam traP. C. Cornwell . . . . . . . . . . . . . . . ... . . . . .. . . . . . . 406,!&l 

SOD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 406,'296. Packllul case. H. A. Moos . . .  ·.; . . . . . . . � . ; . ;;. ; . .  · . . . . . . . . 14& SteaIo, lltllizlug exbaust, W. Sohmldt . . . . . . . . . . . . .  � 
tlloibroldery .frame. J. H • . White . . . . . . . . . . . . . . . . . . . .  406.119 Paper billrholder. H. T. Hart· . . ; . ;  . . .  : �  . . ... .. : . .  ; .. : . .  4li6.ou Stereotype plates which are cast .eparately from 
Bnglne. See Compound .euglne. Gas engIne . .  Pnlp Papeilloicier and printer. combined· WrapPtllg. 11. . ' 

their beds, means for securlug. E. D. Rogers • •  406.311 
engine. Rotary euglne. Traction engine. B. Westoo . . . . . . . . . . . . . . . ;; . . . . . . ... . .. .  J . . . . ;;.. . . . . .  4OIUl8 Stove. N. J. E'!Itler . . . . . . . .. . . . . . . . . . . .  , . . . . . . . . . . . .. . .  406,3Il 

Bug\n��ustment of glb8 of arose . lieads of p .. lienJer reg\ater. Kershaw 4> Sutotllre:: ; . . . . , . . .. . 486,M2 Stcve,.coo!<lniI; W. Lainb. ,  . . . . . . . . . . . . . . . . . . . . . . . . . . 406,051 
ateam, G. H. Corlias . . . . . . . . . . . . . . .. ; ;  . . . . . . . . ... . .  406.091 p .. te. II!&I<lnJr dr:r,lIour. J. H. Day. " ... : • •  : ... . :, . . . .  4Oil,2'1O Stov� wick tnbe for oll. W. H; Clein� . . . . . . . . . . . . .  406,027 

Envelopes. seal for. H. F. McDermott . . .  ; . . . . ; . .. ; . 406,006 .  Pattern. See Garment pattern. .  . 
Switch: See RaIlway .wltch. 

Bl<tractor • .  See Butter extractor • . ' Pavement. lI� stone and cement, C. Kuhl . . . . . . . . .  406,289 SWitch and lignal appar.atua. J. T. Hambay . . . . .. . .  4II8.m 
Fabrlo8, mschlne for brnshlug and napplug; Wor- Pen. fountain. C. Stockmann . . . • • • • • • • •  ;· . .  : . . . . . . . .  (00,875 Swltoh and. alltUai luterlocl:lnJr. apparetU'll. J; T • 

. rail &; Kershaw . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .  _ . .. . . 106,18'1 Ph'Otographlc light ·apparatu" L. C. Overptck . . .  ;. 406,2!111 Hambey .. . . . . ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  406,2l2 
Fan ·attachment. Mc()omas & Fltzhngh . ... . .. . . . . .. 4116.D1i6 PhotographiC plate holder. G. H. CarlWil.' . . .. . . . .. .  400.006 Tape mauure, l!l. G. SOltmailn . . . . . . . . . . . . . . . . .  ; . . . .  4Il1,065 
Faucet. self-<)Iosloll. P. B. IIlverett . . . .  ; . . . . . . � .. ; . .  ; 406,278 PhotographiC wllllhing apparatns, J. W. Dal- TelegraJlh pole, C. M.· Rn88ell . . . . . . . . . . . . . . ... . . . . ... . 406.406 
Fecal matters, !lpparatus tor aeparatlnll'.lIltering. rymple. : . . . . . . . . . . . . . . . . ; . . . . . . . . . . . .. . .  , . .  . . . . . . . .  406,289 Testilljf machine. C. E. BuzbJ'. . . . . . .  . . . . . . . . . .  . . . . . .  400,064. 

'and diSinfecting, J. Chabanel . . . . . . . . . . . . . . . .. . .  406.161 Plano action. B. R. Perry . . . . . . . . . . . . . . . . . . . . . . . . . . . .  406.t05 Textile fabrics. apparatus for treatlng. J. n. Lorl-
Feed water heater and puriller, lII. Holtbause . . . . .  Ml6,282 Plctnre hanger. W. M. nrlnkerholf . . . . . . . . . . . .  _ . ,  . .  406,255 mer . . . . . . . . .  ; . . . . . . . . . . . .  ; . . . . . . . . . . . . . . . . . . . . . . . . . .  400.148 
Feuoe,portable. P. M. IIl18hler . .. . . . . . ... . . . . . . . . . . . . 406.1l53 Pill • . See Crank plu. Safety pin. . . . Theatrical appllauCe, B. W. Jtmetaon . . . . . . . .. . . . . .  400.2'11 
Fenoe, wire. M. D. Kilmer . . . . . . . .. . . . . . . . . . . . . . . . ... . 406,m Plncnsnlon. W. O. Day. : . . . . ... . . . . . . . . . . . . . . ; .. ; . . . . .  41lII,3I0 Thennometer. J. Hopson. Jr . . . . . . . . . . . . . . . . . . . . . . . .  -406,lSII 
Field roller. A. G. BartQn . . . . . . . . . . . . . . . . . . . . . . . . . . . .  406,0'18.. PIpe coupl1ng, S. R. Dreaaer . . . . . . . . . . . . . . . . .. . . . ; ; ·  . . . 4Od.OIl6 Thermometer. metalllc, 'T. L. Sturtevant . . . . . . . . : .  '_162 
Filter. water. F. W. B&I<er . . . . . . . . . . . . . . . . . . . . . . . . . .  406.1811 PIpe coupling. detaohable, ·I. B. Potts . . . . . . . . . . .  � .. 406,8lIO Thill oouplllljf. W. J. Card . . . . . . . . . . . . . . .. . . . . . . . . . .  " 

Flll<lr. water. J; J; Cnrran . . . . . . . . . . . . . . . . . . . . . . . . . . .  406,128 PIpe cutter. A.. V. Anderson . . . . . . . . . . . . . ... . . . . . . . . . .  4OIIJI7'1 TIe. See Railway tie. 
Flrearm. br"ech-Io.adlng. W. H. Davenport . . . . .. . .  406,031 Pipe or.tube. J. C. Bqles . . . . . . . . .. . . . . .  . . . . . . . . . .... . .  Tohacoo and· pipe box, combined. F. R. Kalden-
FIre back. adjustable, Jeglum &; Lelkvold . . . . . . . . .  406,tOi Pipe t\ireadlDlt maohlne. R. P. Onrti8 . . . . . . . . .. . . '; . bOrg . . . . . . . .  : . .. .  � . . . . . . . . . . . . . . . . . . . . . . . . . . . .  � . . . .  . 
Fire eseape, C •. A. Butle� . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . 406,257 Pipe wren!,h. Morehonse4> Kellogg . . ... . . . . . .. . . . , . ;  Tonne support, M .  L. Horner . . . . . . . . . .. . . . . . .  : . . . . .  
Fire �lnlt1J!,her. H •. A. Maiudteld . . . . . . . . . . . . . . . . . . 406,174 PlaitinIr apparatus. M. E. Cart .. rlllht. . . . . . . . . . . . . . .  ToilltUes. llafety ttp for vehlola. T. Andl'ell .. . . . .. . . 
FLre extrolt1Jlsher, electrical. T. R. Douse . . . . . . . . . .  '406,:!4l Plant setting machine. N. M. Chew . .... . . .  : . . . . . . . .  406,838 Top 11ft holder. lII. A. TrIpp . . . . . . . . . . . . . . . . . .  406,fIJs, 
Fire extlnguisblng apparatua. antomatlc. J. Clapp 406,(81 Plariter and fertilizer dlatrlbntor. comblued seed. Tl'RCtiou englue and dIItIluJ( maohlne, oom1;ltiled. 
Flour. bin. E. P; Bllts . . . . .. . . . . . . . . . . . . . . . . . . . . . . . ; .... .  4O&'.Oii8 iI.: J .  Davia; 'Jr .. . . . . .  ; ... . . . . . . . . . . . . . . . . . . .  ; . . . . . .  4tl6,l2'I' F. J. Burrell . . .. . . . . . . . . . . . . . . . . . . . . . . . .  ;: . . . . .. . .. . 
Fodder cutter. D. Swanger . (r) .. . . . . . . . . . .  : ...... . . . . . .  lLOlO Plastering compound. I. C. Hart . . . . . . . . . . . . . . . . . . . .  Traok, snapenBion. C. Carr . . . . . . . . . . . . .. . . . . .. . . . . . . . . . 406,1116 

fJULY 20, i889. 
J[ut" ... and a1ll'llical ' and: other. CIlttllljf Instru

ments olJuIeedas ontl81'7. pooket, P8ll, erae1ng. 
and table, C. Lnttan a. Co. . . . . . . . .  • • • • • • • • • • • • • • . 16,.87 

L1nhnent, C. W. Nnnn • • • • • • • • • • • • • • • . • • • • .  ; .• · • • •• w . 1S;'lIIt 
L1nUnent. B. lII. Prowell . . . . . . . . . . . . . . . . . . ... : • • • •• • • • •  :l6,'170 
Unlment; D. Scott. . .  • . . . . . . . . . • • •  01 • • • •  ; • •  ; . • • • • , • • •  j6,'lII3 
lIledlcal compOunds tor the treatment of .. thma. . 

R. Scl1-_nn .. . , . ,  . . . . . . . . . . . . . . . . . . . . . . . . . .. .. . . .  16,TIl 
lIledloinai preparation for ourlng dyspepsia and 

kindred dl_888. 'l'lIdim & Co . . . . . . . . . . . . . ; . . . ... 16,186: 
IIllnerai water. deodorized and ohatired. T. C. 

Owen . .. ; . . . . . . . . .. . . . · . . . .. . . ; . . . . . . . . . . . . . . . . . . . . . .. . . . 16,7l1li 
011. lIIuullnatinJr. Tide Water. 011 Company . . . . . . . . .  l6,1l( 
Paint, I.e Groa Building aud Car Roo8ng Company ' tll,'I81· 

Paints and pigments, T. Hubbnck & Son . .  : . . . . . . ; • •  16,'rBIt 
Plata powder. Overton . .. . . . . � . . . . . . .. . . . . . . . . . . . . . . . . .  ; J.6;7tlIl 
Shoes. ohlldren's. Walden-Parcels' Jordan Shoe . 

Company . . . .  ; . ;  . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . .  • . .  16,'113 
Soap. M. L. Bdwardil . ;  . . . . . . . . . . . . . . . . . . . . . : . . . . . .  :16,* 
Tobaooo. leaf. Brand' a. Bethel . . . . . . . . . . . : . ;  .. . . . . . . :. 16,m 
Varnlah. llnlshlng; Lawson Valentine Company. ' 

16.771 to 16,'ilIO 
Varnlsh, lIattlng. Lawson Valentine Company. . 

16;'1'15, ·16,'I'f6. 
A prlnt&d copy of the specUicatlon and ctraWIDI of 

any patent In the foregoing list will be furnished from ' 
this o:lllce for 2D cents. In orderln, please Btate the 
name and number of the patent desired. and 1'8IilIt 16 
MUDn 4> Co •• 861 Broadway. New· Y<?rk. 

CanadIan Patente lliay now be obtained by the 
Inventors for any of the inventloue pamed In the fere
going list; provided they are Simple, at a cost of $tO 
each. If complicated the C08t will be a little more. For · 
full \netructJon8 taddreas IIlUDD a. Co •• 861 Broadway. 
New York. Ol.ber foreign patents may also be obtained.. 

In.lde Pap. encll Insertion - - � 7li cen •• a line.' Back Paae. ench i I.serti oll -'._ - 81.0.0 a l i ll e  . •  · 

The above II/.'I! charires per ....ate I�abollt 9Ilt. words per lin" .. Thl8 ootlce 8holVs.the width Of tile lille.. 
and Ia ·a'lt. In &/rate type. Bilimlvill!lil . may head ad.et'''· 
tJsemeuts at the same rate per. ""ate line; b:v meas� 
ment, .. the letter press. A dvertisements mut. be· !'808lved at publication o:lllce .. early as �hursday mol'P.-
Ing to appear In oext lasue. . 

USE A DAMANT WAU PLAS1 ER 
A

JJ'��:;�b�.:n:o� c'C::f 01' crack. It Is ImpervioUll 
: to wind. wate� and disease l�o�:" Il�� �: ,.t;p:re��-: any kind of weather. It Ia 
In general use. Licenses .. ranted. for the . mixing • .  
using. and seIllog. Addr_' 

ADAMANT MFll. CO; 

Food from starch refnee. obtalnlng cattle, P. H. Plow, W. H. �l'8!Isb.al!' . ... , . . . .. , .. . , . .. . . . . . . . . . . .  . Trap. See Jaw trap. Stesm trap. 
Grimm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  4IJ6,JOO' Plo .... seedlug attachmeot for. W Llndaler. . .  makln,·leed. A. A .  RobiniJon . . . . . . . . . . . . . . .  ; 41111,t" J ���{j1����;;��;�� 

FoWlB. drIi1l1l11jf fountalu for. W. F. Hew .. . . . .  , . • •  406.OIIIi Potato acnliiri and leperatorD' �;;,�I�:;���l:ja; . .
. 
��· �'IlIe!H';�:�;;'�!!�!!�::;; I � 8ee IIlmbrotdetr ftame. . '  . .  . Potterr.meuld Ql'�de '"' 

Frnlt gatherer. A. 0. Howes . . . . .. .. . . . . . . . . . . . .. . . . 4Iis,oo; Poultry fatteninlr macblne, W. C. WIlliam. . . . . . . . .  Type writer. eleol>rloel; Ill. W. Dewey . . . . . . . . . . . . . .  · 406,8110 
1!'nIt1._hlnll fQ� twlst\Dlf m&w. eto.. to,. L.�u h .  . � . � BalIlJIt�:: ,lUt,�rlm'� rI'J'pewrltlng lDIlobl� • .J •. F.:l\IO�lrlJ,lln. . . .. . . .. . . . .  . 

ltVan . . . . . . . . . .. ; . ... . . . . . . . . .. . .. . . .. _ . . .. . . . ... ;-i . ... . .  4/I6,l53 �88Ul'e �to�,. lte&I!'"N. C1!'rtla. ; .. : , . , . : . . . . · . . . 406;02D TyP8wrftll\j( maolllne, I. A. ·SalmOn . . . . . . . .  , . ... . . . .  
Fnrnaces. smoke preventer for. S. B .  Fllut . . . . . . . . 406,300 Prlntlnl ' device for wrapping paper rolls. ·B. B. Typewriting maohlne. J. H. Sohulte . . . . . . . .. . . . . . . .  ,406,3l1 
Galvanlo battery. d. til. Lee . . . . . . . . . . . . . . . . . . . . . . . . . 406,223 We�tc�; .... . . . . .  , . . . . . . . . . . . . . . . .  , . "  . . .. . . .  , .. ,' . . . ... . 4116,819 Typewriting machtue. electrical. J. F. !leLaillrh-. 
Game board,.J •. a. Dumont . . .. . . ; . ... . . . . . .. ; . . . . . . . .  406.342 Printing machine., bed opera:t1ng mechani.m for lin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . . . .  4l1li.281 
Garment pattern. adJustabll!o J. -Couteeu . . . . . . . . . . .  406;19'1 cylinder; B. Whitlock . . . . .  ; . . . . . . . .. .:. .· . . . . . .. . . : . 488,820 UmbrelJa8. lIexlble drip oup for. G. A. 8e1ic1h . .. . . .  488,020 
Gas apparatns for w .. hIng . and Icrubbllljf. S. . Prllltlng plates. apparatn8 for gr8Iniug. J. G. Valve. antomatlo. J; Clepp . . . . . . . . . . . . . . . . . . . . . . . ... . 408,(81' 

Chandler, S�., a . m  . . . . . . ... . . . . . . . . . . . . .. . . . . .. . .. . .  406,12f, Harris . . . . . . . ;· . .  ; . . . . . . . . . . .  ; . . . . . . . . . .  : . . ... . . . .  406,IlIl8 Valve, balance, C. A. Southwick . . . . . . . . . . . . .  · . . . . . .  488,116 
Gas bnrner for stoves or . lIrepiac88, T. Priotlng presses, feeder for pOwer, L. Or8er . . . . . . . 406,058 Valve. balanced· llIjle, F •. D. Pat�u . . . . . . . . .. . . . . . . . 406,2iI3 

McS'treel)l\:r . "  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . 406,229 Prlntllljf presll85. feeder for treadle. L. Orser.. . . . .  406,050 Valve for oar heaters. wety. c. F. Murdock .. . . . . iOII,2IJ!J 
Gas .QDltlne, L, '1'. Cornell . . . . . .. .. . . . . . . . . . . . . . . . . . . . . 41&,268 ProjeCtile. R. Call . . .  .. .. . . . . . . . . .. . . . . .  . . . . . . . . . . . . . . . . .  406,334 Valve. 1Iilde: B. ·c&rtey . . . . . . . . . . . . . . . . . ... . .. . . . . .  ;; . . . . . 4II6,IIi8 
GIIII Ie&.k detector. J. F. Stark . . .  , . . . . . . . . . . . ... ... . . . . .  406,241 Pulley. H. B.- Ludwig . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . .  408,361 Valve. straightway. W. Porteons.· . . . .  : . . .  ;· . . .  : . .... . 488,1111 
G .. lime. revlvlfytng. J. ;Bell . . .. . . . . . . . . . . . . . .. . . . . . . 406,1112 Pulley, fncUon clntoh. G. L. Rolllna . . . . . . . .  ; . . . . . .. .  406,088 Valve •. three-way. C. W. Johnson . . .. . .. ; . ;  . . . .  ; . . .. :406,141 
GRB. motor. B. Capltaln . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; .  406,l60 Pulley. split. B. F. ·SOhnefder . . . . . . . . . .  ; . . . . . . . .  : . . . .  406,287 Vehlole rnnniD\( gear. H. B. Ollustead, . ;  . . . . ..... ... ·� 
Gate. � RailwaY gate. Pnlley, split band. A. Kehler . . . . . . . . . . . . . . . ... . . . . . . .  406,28'1 Vehlole running gear. Sheets a. W��" " ' ' ' ' ' ' ' '  4q6,8'I3 
Gigging mAchln!l. C. W.Qelfel . .. . . . . . . . ... . . . . . . . . . . . .  406,S26 Pnlley. wood split. D. A. Sprinkle . . . . . . . . . . . . . . . . . . 406,087 Vehicle. 8eat, F. C. Stranb . . . . . . . . . . . . . . .. . .. . . . . . . . . . .  �jIrj 
Glaes. device for moulding artloles f1'om, W. S. Pnlley. wooden, J. G. Moomy . . . . . . . . . . . . . .  · . . . . . . . . . .  406,402 ' Vehicle aprlng. A. Waggoner . . . . . . . . . . . . . . . . . . . . .. . .  4OO,((B 

Fox . . . . . . . . . . . . . . . . . . . . . . . . ... . . .. . . . . . . . . . . .  ; . ... . . .  406,166 Pulp euglne, A. Hempel . . . . . . . . . . . . .  � . ;  . . . .  ; . . . .. . . . .  406,186 Velociped&; Rullmann 4> Bc'kenroth. . . . . . . . . . .  . . . .  0.1" 
Gralu bleder • .  " • .  li' • . Stew� . . . . . . . . . . . . . . . . . . . . . . .. . .  406,d'l4 Pump attachmeut, A. Holeman . . . . . . . . . . . . . . . . . . . . .  (00,187 Wagon body lifter. R. .L. Keith . . . . . . . . . . . . . : . . .. . . . . a,352 
Gralu soourer. H. A • .Barnard .. .. ... . . . . . . . . . . . .. . ... . .  408,3S6 Pnmp, centrifugal, J. J. Forcier . . . . . . . . . . . . . . . . . . . . .  406,1IIM Walking and ruUDinlr. apparatus to ftCUJtatl!, N. 
Grlndlog .",111. 1;... J..amberton . . . . . . . . . . . . . . . . . . . . . . . .  406,856 Pump, gas pre88ure. W. H. a. 8. B. Castor . . . . .. . . . .  406,261 f'agu . . . .. . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . .. . . . . . . . .  fO&;828 
GD)latccks. mecbanlsm for faeteninK harrels to, Pnmp,rod coupling, C. J. HamIltOn . . . . .. . . . . . . . . . . . .  406,t76 Waahlog machine, H. Netsell . . . . . . . . . . . . . . . . . . .... .  ..., 

W. H. Davenport . . . . . . . . . . . . . . . . ... . . . . . . . . . � .. . . .. 4OI!,0S2 Pump, steam. B" C. Johnson . . . . . . . . . . . . ... . . .  406.OII8, Watch. antl-magnettc.C. T. Maeon . . . . . . . . . . . . . . . .. .  406;iIM 
Hair dye and tQnlc. S. A. Volt . . . . . . . . . . . . . . . . . . . , . .  4IJ6,CIn Pump. vacuum. J. W. Packard. . . . . . . . . . . .. . . . . . . . . . .  Watchmaker's ·lathes. · split ohuck for. Lauter-
Hame. W. V. Kay . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . .. . . .  406,351 Pumps, · ilevlce for automatically mantpulatlnl mlloh . . . . . . .  ; . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; . . . . . . . . . .  406,858 
Hame staple and Clip. J. L. Ream . . . . . . . . . . . . . . . . . .  406,3'l0 the 'f'aiIves of blgh vacuum. B. R. Nicolau8 . . . . .  408,231 Watches. lu!oUd I!8tUul mechaulsm for. B • . J •. 
Hand!e. Vogi 4> He88 . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  4II6,OiO Rack. See Display rack. ROllX . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .. . 
Hanger • .  See P10ture b8Dlfer. Rack for'displaylng'dry *oods. 11. C. Fain . . . . . . . . . . 406,181 Water cooler and lliter. combined. L. W.·lIloZlhgO 
Harrow aprllljf to.otb. W. M. Brlnkerholf . . . . . . . .. . . 406,256 ·Ralljolilt; B. F. Davia . . . . .  ; . . . . . . . . . . . . . . . . . . . . . . . . .  (00,083 Water heater and condenser. J. l!l. craWley . . . .  ; . . . . 
Harrow •• seeding attachment for dl.k. Rogers 4> Railway, cable. Pendletou 4> Brysou. dr . . . . . . . . . . .  406;903 Water tube boller;J. Taylor . . . . . . . . . . . . . . . . . . . .. . . . .  _&78 

Kennedy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  406,147 Railway cro88ln2. street, B. Samuel . . . . . . . . . . .  � . . . .  406,:!09 Weed outter. 111. A. Hermann . . . . . . . . . . . . . . . . . . . . .. . . 4Iis,2so 
Harvester: .cotton. J. I' Cunningham. Sr . . . . . . . . . . . 406,266 Railway frog. O. S. Hawyer. ; . . . . . . . . . . . . . . . . . . . . . . . . 406,278 Weilhing mir.chlne. cOin-controlled, J. C. J. C. 
Hat brim pre88. W. G. HarBin . . . . . . . . . . . . . . . . . . . .. . .  406,214 Railway lIate, J. Bowser . . . . . . .  � . . . . . . . . . . . . . . . . . . . . . . 406,28'1 Favre . . . . . . . . . . . : . . .  : . . . . .. . . . . . . . . . . . . . . . . . . . . . . . .  488,1lI2 
Hat paCking support, Peck 4> Davis . . . . . . . . . . . . . . . . 406,111 RaIIway ltrip. cable. Pendleton 4> Bryson. Jr. . . . . 406,301 Well borhig apparatu •• J. B. Day . . . . . . . . . . . . . . . ... . 
Hay rake. Mann & Keith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 406,368 Railway rail coupllog and bolt, D. P. Henninger . .  4O!I,8t8 Well packlug aud anchor, combined. W. A. Dou-
Heater • . See Car. heater. Feed water heater. Ral1way structure, . cable, Pendletou a. ·Bryson. nell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  406,182 

Water heater. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; ;  . . . . . . . . . . . . . . . . . . .  4116,802 Wheel. See Csr wheel. Reglsterlng wheeL 
Heatllljf apparatns. device for automatically RaIlway Switch, J. F. Duggan . . . . . ; . . . . . . . . . . . . . .  _ . .  406,036 Whl:llletree, L. S. Flatau . . . . . . . . . . . . . .. . . . . . . . . . . . . . � 

reaulatlng. combustlou In hot water aod hot RaIlway Switch. W. Splelmau . . . . . . . . . . . . . . . . . . ... . 406.006 Windlass, ship, F. S. Mantou . . . . . . . . . . . . . . . . . . . .. . . . .  406,l'' 
air .. .) .• C,. F. Atsatt . . .. . . . . . . . . . . . . ..... . .. . . . . . . . . . . . MJ6.018 �way Switch. J. B. t;!u1fern . . . . . .  , . . . . . .  , . . . . . .. . . . .  (00,244 Wludmlll: A; H. Carpenter . . . . . . . . . . . . . . . . . . . .  ; . . . . .  iOIl,21!9 

.. Heat\ug '&YS�8JD, . . antomatlo .return:ateam. T. J; · . Railway tie. L. Haas . . . . . . ; . . . . .  : . . . . . . . . . . . . . . . . . . . .  406,848 Wlre ·drawllljf maobille. F. H. Danteiz . . . . . . . . . . . .  . .  
Kielel' . . . . . . . . .. , . . . . . .  ; . . . . . . ... . . ; .. . . . . . .  , . . . .  � . . . . . · 4Q6,220 Rallway tle. metalllc,' T. R. Dunning . . . . . . . . . . . . .. . . 406,129 Wlre maohlne. barb. A. J .  Bates . . . . . . . . . . . . . . . . . .  . .  

HlnKe,·.s. L. Stlle.s . . . . . . . . . . . . . . . .  ; . . . .  ; . .  " " '; " J . . .. . 406,m Rake.. See Hay rake. Wreckllljf 1I'0Il. Royce 4> Gles . . . . . . . . . . . . . . . . . . .. . .  . . 
Hlug!kG •. B. Webb . . . . .. . . . . .  , . . . . . . . . .  ; . . . . . . .  ·. ; ... ... . :t06JIt1 Reel • . See BoltlDlt reel. Wrenoh. See PIpe wrenoh. . . 
Hinge. gate. H. Bberhardt . . . . . . . .  ; . , . . . . . . . . . . . : •.• ;IO&.41.� Refrllteratlve apparatus. P. R. a. P. R. Gray. Jr . . .  406,346 Yoke center. neck. J. W. Albr'lliht . . . . . . . . . .  , . . . . . . . 4OO,2IiO 
Hobble for animals, V. A. Mnssolettl . . . . . . . . . . . . . . .  to!IA)52 Register. See Pa8Selljfer l-egtster. 
Ho18t, V. Angerer. . . .  • • • • •.•

.
• • • • • . • . . • • • • . . • • . • • • . . • •  406,%51 " Regllterlnl apparatus. electric, J. A. Lannert . . . .  406,1'12 

Holste. detacblDlt hoo\< for colli!II'Y, J. ·Klng . . . . . . .  4,00.248 Rl!gIsteriUl wheel. Ii'. W. ·Smith . . .  : . . . .  . . . .  . .. . . . . .  406,812 
Holdbac� for Tellicies. J. B, aaln . . . . . . . . . .. . . . . . . 406,043 ' RegirlatOr" See ' Dranght r8irulator. Pressure 
Holder. See Bag holder. Card holder. Copy reaulator. . . 

1I0lder • . Nlpple holeler. Opera glass holder. Retort ohargllljf devloe. J. H. Walker . . . . . . . . . . . . 406,400 Paper holder. Paper bel holder. Photo- RIIIjf. See Nose ring. 
graphlo 'plate holder. Sash holder. Spool Roollug metal. J. D. Bnrtcn . . . . . . . . . . . . . . . . . . . . ... . . .  406,024 
holder. Top 11ft holder. ROtarT erlglne, J� J. lient1e:r . .  � . . . . . . .. . . . . . . . . . . . . . . 406,CIIO 

tIook. See Caut hook. Rnnnlug ,ear. U. B. IIllller . . . . . . . . . . . . . . ... . . . . . . . . . 406,228 
Hoop. See Barrel hoop. Sad.dietree; aide, M. J. Mohan; . . . . . . . . . . .  : . . . . . . . .  , .  406,108 
Horse tail band. A. W. Cash. :  . . . . . . . . . . . . . . . . . . . . . . (OO,l2!J Safe. J. J .. Brown . . . . . . . ... . . . . . , . . . . . . . . . . . . . . . . . . . . . . 406,122 
HY.drant, J. SOhu.ter . . . . . . . . . . . . .  , . . . . . . . . . .  , . . . . . . . .  (oo'14Q Bli.fety pin. B. MoCOnnell . • • ,; . . . . .. . . . . . . . . . . . . . .. . . .  408,1187 
Hydraullo Packlog presses. apparatus for. l!l. L. Sandband. Weroer 4> Oehmlgen . . . . . . . . . .  : . . . . . . . .  406.0'18 

BeUl�oJl8e . . . . . , . . . . . . . . . . . . . . . . . . .. ... . . . . . . . . . . .. . . . .  488,1!l8 Sash holder. B . . C • . Prultt . . . . . . . . . . . . . . . . . . . . . . . . . . . . 406,284 
Indlcatcr. See Station and street Indicator. S.W gummer. J. W. lIllxter . . . . . . . . . . . . . . . . . . . . .  , . . . .  4116,228 
I1Jdlcator of motion and .peed of ateam and like Saw II1Immer, glno' Thompson 4> Bukell . . . . . . . ... . .  406,3lli 

. J!lotors, l!l. Lamblnet . . . . . . .  . . . . . . . . . . . . .  . ... . . .  «111.222 Saw Itiimm1llt and illI&rPeutng mach1ile. H. T. ��Jer. H. T. Weloh . . . . . . . . . . . . . . . . .
.
. .. . . . . . . . . . . . . . .  406,116 · B8slm . . . .  ; ;  . . .. . . . : . . . . . .. . . . . .  : . . . . . . . . . . . . . . .  : . . . .  4OI1.«rI\I 

� electric wire. H. W. Johns. Jr . . . . . . . " . .  406,284. Sawmill. band. W. ·M. Wllktn.· . .  ; . . . . . . . . . . . .  4IJfUII, 406,828 
InsulatJng plate for seooudary·batterles, 8. C. c. ' li\awmlll. lautr, W. Ill. WlIktn . . . . . .. . ... . . . . . . . . . . . . . . . 4OIi,a2& ' Come . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . .  � . liaw �iDl attachm,eut for.balld salF1ng ma- . .  : 
llI8!Iiator for el�o wires. J • . o. GIIi . . . .  , . . . . . . . . . .  406,9U . chili .. ; 'lII. 8.�nmol;i . . . . . . .  ; . , . . . . . . . . . . . . .  N' . . .  .. 
IDvBltcl ollalr. :w .. _lth . . . . , . . . . . . . . . . . . . . ... .. .  H . ... . -.m. i1611111i Ia:i:a. .i; W�MIxter .... .  :,.; ,  . . . . .. . : . . . .  : . , • •• 
: . . .. . =.c:!�!.? . .:... . . . : . 

. 
· ...... '-Oldiie; J. F.4ID8OIil .• :� . . . . .  '." . . . . . . . . .. . . 

---...- :.�� ...... .... . � . . . . ..• •. , .". 

DESIGNS. 
Badge. J.  K. DiLv\aou . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19,]811 
Badge. C. F. iron •. ; . . ... . . . . . . . . . . . . . . . . . . . . . . . . .  ;_ . . . .  19,1111 
Badge, J. C. Underwood · . . . . . . . . . . . . . . . . . . . . . . . . . ... 19.JIIt 
BJeotrio wire bni.oket, R. Hernian . . . . . .. . . . .  .. "M" 19,1JO 
rump, c. We1nberlr . . . . . . . . .  : . . . . . . . . . . . . . . . . . . .... . . .  19.1113 
BullOCk, C. Jl. Bartlett . ,  . . . . . . . . . . . . . . . . . . . . . .. . . .... . 19,188 
Lopk'C!AflI, R, W. 11. Chr\s.tesen . . . . . . . . . . . . .. : . . . ... . .  '19.188 
Tea pot, �. W. H. SlIIs . . . . . . . . . . . . . . . . . . . . . . . ... . . . 111,l1lJ 
UudeManneni tor ladles, combtnatlon, M. V. 

BOtti.. ... . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  19,18'1 
TRADE MARKS, 

Beverillres. _ted' nOn-aloohollc, Smith AI WlLIIh-
linrn . . . . . . . : . . . . . .. . . . . . . . . . . . . . . . . . .  , . . . . . .. . .. . . . . . .  16,'18!1 

Coooa. iL Thome a. COmpauy . . . . . . . , . . . .  . .  . . . . . . .  � . 16,'1'/2 
Cronp aud oo1llrh sirup, Drs. Farnworth . . . . . . . .. . . .  16,_ 
Cntlery and hardware. Brookes 4> CrooII:es . . . . . . . . . .  16,'l88 
Deodorlsera and disinfectants with stYPtlo. antt-

septic, IUId alieItatfve qlUlllttM, TIMea '" 00 . . . .. 'If,'I8II 
Game beard; F. ·D. 1>80 __ . . . . . . . . . . . .... . ... , . . . . . .. . .  J8;f6II 
QolIl pablt .. ild .lnkf, CicIpper" ani.,., IuIIdtve 'POl-

: ....... �_ �. "" ..... �. Gol4 

Sto..,�·d E nergy 
ACCUM ULATO RS �ef!:c�:�l�,,:!,d 

BLBV ..... B.JCA L AOOUMULA ..... UK 'COMPANY 
No. 44 Broadway, New York City. 
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JULY 20, 1 889.] 
A New and Important Book o n  J1(etaU� 

.AUous, SoUers, ete. 

THE METALLIC AllOYS 
A Practical Guide fur the Manufacture of  all K inds 
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Krupp and Andreas Wildberger, with extensive addi
tions, by Wm. T. Brannt, one of the editors of " '.rhe 
Technu-Uhemical Receipt Book," etc. Illustrated by 16  
engravings. 12mo, 428 pages. Price . . . . . . , . . . . . . . .  $:l.;)O 

Ilr B y  mail, jree of postage, to any address in the 'world. 
or A descriptive circular giving tlul full contents oj tlul 

above book sent jree to any one wlw will apply. 
IT Our new revised Descriptive Catalogue oj Practical 

and Scientific Books. 8l pages, 8vo. and ow' Catalogue of 
Books on Steam and. the Steam Engime, l-fechanics, Ma
chinery, and-Dynamical Engineering, and other Catalogues, 
tlul whow. cove,.;,ng every branch oj Science applied to tlul 

�/ir.:.
s
:,!�

r
�hg�{;��{,.�o�t��;;':y one .n any part 

H E N R Y  CA R E Y  B A I R D  &. C O . ,  
INDUSTlUAL PUlILISHF.RS, BOOKSELLERS & IMPORTERS 

810 Walnnt 1St., P h i l adelphia, Pa., U. 8. A .  

ARCHITECTURAL BOOKS. 
Usefu l ,  Beautifu l ,  and Cheap. 

WATCH CLEANING AND REPAIR· 
'.ro any person about to erect a dwelling bouse or star �?stio�:a6��i!t1:�J\�r��i���¥:f�rA��k��A�«§g�:�f:: 

ble, either in the country or city, or any builder wishing MENT, No. 664. Price 10 cents; To be had at this 
to examine the latest and best plans fora churcb , school ' office and from all newsdealers. 
house. club house, or any other public building of high I or low cost, should procure a complete set of the ARCHI- OIL WELL SUPPLY CO Ltd TEeTS' AND BUILDERS ' EDI'{ ION of tbp, SCIENTIFIO • • 

AMERICAN. . 9 1  & 92 WATER STREET, 
The information these volumes contain !'endera the 

wOl'l> almost indispensable to tbe architect· and builder, 
and to persons about to build fur themselves they will 
find the work suggesti ve and most useful. They contain 
colored plates of the elevation, plan, and detail draw-

, Ings of nlmost every claas of buildine:. with specl:ftca .. 
tion 3ild .a}.Jpro;X:imate cost. 

l<'our bound vol umes are now ready and may be ob
tained, by mall , direct fN.m the publishers or from any 
newsdealer. Price, $2.00 a volume. Stitched in paper 
covers. Subscription ptice, per annum, $2.50. Address 
and remit to 

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

The Paris Exposition--l I lustrated. 
The SCIENTIFIC AMERICAN SUPPLEMEMT will for 

some months to come contain iI1ustratioDs of the build
ings and the most interesiing objects to be seen at the 
JI,li:\�'��tit!ti�;�����
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e
Sb�:��i':�o AlIEUIf'A N SUPPLEMENT will add an interesting and 

useful feature to the publication, and subscribers to the 
re)(,ular edition of the SCIENTIFIC AMERICAN. who are 
not pat,rons of the SCIENTIFIC A!\IERICAN SUPPLEMENT, 
are advised to have their name enrolled on the SUPPLE� 
MENT subSCription list at once, so as to secure all t.he 
tllWltt osition numbers for preservation. Price, t5 a for six mon�h.s. N �W8 8Jte!1ts evel'ywhere 
r iptions� or remit to: fhe publish_,. ' 1 

& (;0., 361 B " oadway, Ne'W York. 

Pl tt"bu rgh, I'a . . Manufacturers of everything needed for 
.A.:Et..'Z'E SX.A. 1V �:JjJLLS 
for either Gas� Oil, Water� or Minera] 

Tests, Boilers, Engines. Pipe. 
Cordage. Drini� Tools. etc. �!1l��1t Illustrated catalogue, price 

lists and discount sheets 
on reauest. 

ADVICE TO YOUNG MECHANIC AL 
Engineers.-Address by Prof. Perry, to his students at 
the Finsburv Technical Collelle. A paper of great value 
and interest to all working engineers. With one en
graving. Contained in SCI ENTIFIO AMERICAN SnpPLE
ME"T, No. 661. Price 10 cents. To be had at this office 
and from all newsdealers. 

ARTESIAN 
Wells, Oil and Gas Wells. drilled �=�:r ��:u�� :'�".l'!��.fm":,l¥>� 
able Horae Power and Mounted 
Steam Dri11ing Machines for looto 
600 ft. Send 6 cents for illustrated 
catalogue. Plerc .. ArteRlau 
a
s8�!!�e�r:Je�Vl�>Y�rt' 

P I P E  C O V E R  I N G S  
Mad .. ..  ntlr .. ly of "' '''BESTOS. 

Absolutely Fire Pr�of. 
FIBRE AND SPEClIUTIES. 

Barnes' Patent Foot Power Machinery. 
WORKERS OF WOOD OR M ETAL, 

without steam powp.r, by m'ling outfits of these Machines, 
ca.n bid lower, and save more money from I];;;;��� 
tbeirj oba, thsil by any other means for doing I 

'their 'Work. A Iso for Induatrl,l Schooa or Home 'l'r,in\ng. 
With them boys caD acquire practicaljour. 
neymen's trades before they "go for them.· 
selves." Price-List Catalogue Free. 
W. F. &. J O H N  BARN ES CO. ,  

No • .  1995. _ _  Bub" St., Bockford, m. 

DYNAM lll PUl 'fR l l lB .  
Dry Pulverizing. Impalpable Dust. 

Saw Dust, Barks, and all Ha7d and Soft materials e
�
ual-
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s 
to 15 tons, according to size and power. 

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

Thl N,ti�n,l �,lv�i� �'ttlry 
Unequaled for Door B .. I I", Telephones, 

�P��I!li�II'�A!�I'Jd I��:ff:ltc��r-�:,��' :1�'t 
inum Carbon Connection. Perforated Body. 
��esg:���!�:�:3.vew�:�tr�t��If�

s � 
last a lijeti'me. Simple, Clean. Durab1.e. Write 
for circulars and prices. '.'lIe N n tionnl 
Galvanic Hattery (;0 .. 247 Main Street, 
CinCinnati, O. 18 Cortlandt Street, New York. 

AN EW C A T A L O C UE VALUAIi'LE PAP E R S  
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, sent f- 6/.charge to IIny addre$s. ' 
i l\'iU;I(N & (;e'., 381 Broadway. New ·York. 

---------- -----------------------
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pr;;!��a�"O.f�� �:::t��r::I':rR'I�!r���';:&E:� OFFICE, U. S. ARMY, Nashville, ':renn . •  July 6, 1889.
Sealed proposals, in triplicate, wi1J be received at this 
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struction of Stone Abutment at Dam No. 1, Cumberland 
River, near Nashville, Tennessee. Bidder� are invited 
to be present at opening of the bids. The United States 
reserves the n�ht to reject any and a)] propoflals. The 
attention of b idders is invited to the A eta of Congress 
approved February 26. 1885, and February 23, 1887, vol. 28, 
g���i::ii6'g8
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furnished O��'W�i'fi'r�Ll)\��itZ,�f.�COI. oj Engineers. 
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Washington, D. C., June 25, 1889. - Sealed proposals. in 
triplicate, for the constructiun of an Iron Pile Brid�e 
over Mill Creek. at Fort Monroe, Va . • will be received at 
this office until 12 M., on Tbursday, July 25, 1888. 'l'he at
tention of bidders is invited to t.he Acts of Congress ap
proved Feb. 26, 1885, and Feb. 23, 1887, Vol . 23, page 882, 
and Vol. 24, page 414. Statutes at Large. Plans can be 
seen at this office. Rnd specifications and all necessary 
information can be obtained npon application to 

PETER C. HAINS, Lleut.-Col. oj Engineers. 

Chuck. Will perfectly center 
round, square, aDd octa
Jlon pieces from � in. to 
1% i n .  One of the most 
useful. durable, and Ja-

�iiiiii:�0��';8�����ni��II�g ���� 
posers, and is being uni
versally used. Price $12. 
Manufactured by ']'HE 
CUSHMAN CHUCK Co . .  
Hartford, Conn. 

C H E M I S T R Y  OF S U B S T A N C E S  
takin
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part in Pntrefaction and Antisepsis -Three lec-
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production. Contained in SCI IO � TTFIC AM��RI (,A:'\: t;up
PLEMENT, Nos. ti3;), 636, and 1'3 7 .  Price 10 cents 
each. To be had at this office and from all newsdealers. 

2 to 40 H. P. THE M OTOR of 19th Century . !! The Best on manufactured gas and 
the only one tbat makes its Own 
Gas. Can be used Any Plooe. to do 
Any Work, and by Any One. 

o For circulars, etc., address 

_ 
Charter Gas Engine  CO. 

P. O. Box 148, Sterling, III. 
Branch House, 152 Lake 8t .... Chic320. 

E,eonomy, Ben.blllt,., , New York Au-ency, 
. 

stmpllelty. Sarety. W. J. Dougherty, 470 Canal Street. 

W 0 R K I N  G M O D  E L S & L IGHT MACHIN ERY.  INVENT IONS D EVE LOPED.  Send fo r M odel  Ci rcular. J ones  Bros ,  E C o . ,  C i n 't i . O .  

y ren ogy.  I IIRDS IJORO, PA., Builders of High Class The Stud of Ph 01 TH E  PENNA. DIAMON D D R I LL & M F G .  co. 
The A m e rican IlI"thute of Phrenology opens Steam Engines, Diamond Drilling and General FORE IGN PATENTS TO BUSINESS MEN. 
it<� Annual Session on Tuesday. Sept. 3d. The courses Machinery. ]l'lour MIll Rolls Ground and Grooved. 
of instruction, open to both men and women, are inval u
",ble to all who would acquire a Systematic Knowledge 
of Human Nature by competent insi-,ructors. For fun 
particulars write for " lNSTITUTE EXTRA ." Address ' 
FOWLER & WBLLS Co., T75 Broadway, New York. 

Chamferin,r. Howeling, and Crozi�. 

BARREL, KEG, 
Hogshead , 

.AND 
STAVE ItIUBINERY. 
Over 50 varieties manu

factured by 
E. & B. HOLMES, 

BUFFALO, N. Y. 

GEOLOGY. - A  VALUABLE .AND IN-
teresting paper by Prof. A. Geike, upon rock formatlot!. 
Dltrerent kinds of stones. What stones have to tell us. 
Sedimentary rucks. How ,:travel, sand. and mud are 
made. and. how they become rocks. How tbe remains of 
plants and animals came to be found in sedimentary 
r8c

ts, A quarry and its lessons. Organic rocks, What �! �:r���
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tell the history of the earth. With (6 lIlustAtions. 
Contained in SCIENTIFIC AMERICAN SUPPLlr.MENT, Nos. 
�r;)�h:.ft:fo��g.; �e�i�;.
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from aU newsdealers. 

Clark's Noiseless Rnbber Trnck Wheels 
Save 1100rs. Anti-Friction Casters. 

Rubber Furniture Casters, etc. 
Catalogue free. 

Geo. P. Clark, Box L,Windsor locks. Ct. 

USEFUL BOOKS . 
Manufacturers, AgrIculturists, Chemists. Engineers. Me

chanics. Builders, men of leisure, and professional 
men, of all classes. need good books in the line of 
their respective c&.llings� Our post office department 
permits the transmiSSion of books through the maild 
at very small cost. A comprehensive catalogue of 
nseful books by different authors. on more than fifty 
ditferent subjects, has recently been published for 
free Circulation at the o1fiee of this paper. Subjects 
classified with name. of author. Persons desiting 
a copy, have only to ask for it, and it will be mailed 
to them. Addre.s, 

, M U N N  & (;0 . . 361 IIroadway, New York. 

I C E - H O U S E  AND REFRIGERATOR. 
Directions and Dimensions lor construction, with one 
JIlustration of cold house for Jlreservlng fruit from 
season to season. The air Is kept dry and pure throngh
ont the year at a temperature of from �o to 36°. COn
tained In SCIENTIFIC AMERICAN SUPPLEMENT No. 1 16. 
PrIce 10 cents. To be had at this otIIce and of all news. 
Oeslers. 

MINERAl: 
lW00t. 

I NTERESTING BOOK 
Upon Its Uses and peculiar prop
erties. mailed with sample free 

Western Mineral Wool CO. 
CLEVELAND, OHIO. 

WATCH MA K E RS 
Send to A mel"iclln Watch Tool (;0 • • 
Waltham, Mass., for price list of Whitcomb 
Lathes and for the new Webster-Whitcomb. 

ROPE TRANSM ISSION OF POWER. 
-Some valuable suggestions to those who would apply 
rope in place of leather be1ting for the transmission of 
power over lonl{ distances. With 12 figures. ('ontained ID SCIE"TIFIC AMERICAN SUPPLEMENT, No. 638. Price 10 cents. To be bad at this office and from all ne:wsdealers. 

ELECTRICAL WELDING.-DESCRIP-
tion of a method of weldin

r; 
by electtiCit

i>
devised by ��il�ni on

C.!������
s
'lg

f 
��iE:�����uIMERI�� � 1�1�: pERFECT� R E 

PLEME"T, No. 63;). Price 10 cents. To be had at this 

N £ '#I SP A � F I l  : omce and from a l l  newsdealers. 

THEIR COST REDUCED. 
Tbe expenses attendillg the procnting of patents In 

most foreij(ll countries having been considerably re
duced the ob.tacle of cost is no longer In the way of a 
arge proportion of our Inventors patentmg thelrinven_ 
tions abl·oad. 

e A N A 1).-\ .-The cost ot a patent in Canada Is even 
less than the cost of a United States patent. and the 
former tucludes the ProvlDces of Ontari". Quebec, New 
Brunswick, Nova Scotia, British Columbia, and Mani
toba. 

The number of our patentees who avail themselves of 
the cheap and easy method now offered for obtaining 
patents In Cauada is very large, and Is steadily increas
ing. 

E N  (� ), ,\ ND.-The new English law, which went into 
torce on Jan. 1st. 1885, enab' es parties to secure patents 
in Great Britain on very modp.rate terms. ABritisb pa ... 
tent Includes Englan<;l. Scotland, Wales, Ireland and the 
Uhannel Islands. Great Britain is the acknowledged 
financial alld commercial center of the world. and her 
goods are sent to every quarter of the globe. A good 
Invention is likely to realize as much for the patentee 
i10 En;zlana as bis United States patent produces for 
him at home. and the small cost now renders it possible 
for almost every patentee in this country to secure a pa
tent in 6reat Britain. where his rights are as well pro
jected as in the United States. 

OTHER (;OUN'I' ltlES.-Patents are also obtained 
on very reasonable termR 1n France. Belgium, Germany, 
AU'tria, Russia. Italy. 8pain (the latter includes Cuba 
8no all the other �panish Colonies), Brazil, Btitish Iudin 
Austral ia, and the other British Co�onies. 

An experience of FORTY years has enabled the 
publishers of 1.'HE SCIENTIFIC A" EltlOAN to establish 

competent and trustworthy age"cies in all the principal 
foreign countties, and It has always been their aim to 
have the business of the .r clients promptly and proper
ly done and their Interests faithfully guarded. 

A pamphlet containing a synopsis of the patent laws 
of all countries, Including the cost for each, and othe 
information useful to persons contemplatmg the pro· 
cutinll of patents abroad. may be had on application to 
this office. 

M (J N N & e '0 .. Editors and Proptietors of THE SCI
F.NTIFIC AMERICA N, cordially Invite all perSODs desltiDi. 
any information re!atlve to patents, or too rel(!stry of 
trade-marks. In tbis country or abroad. to call at their 
offices, 36I Broadway. Examlnatioo of inventions, con
sultation, and advice free. Inqulrles by mall promptly 
answered. 

Address. MU N N  &: CO .. The Koch Patent File, for Jlreservlnll newspapers, Mag- AGENTS '75 per month and exp .. nses 

azine". find panrphlets, has been reCf�ntly improved and WANTED ���::ipf:
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ptice reduced. Subscribers to the SCIENT I F I C  AMER I - I d I dY Full 361 B oad a N York CAN and SCIENTIFIC AMERICAN SUPPLEM Jl'NT can be ON ���ra�! in�
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sgeet, Pacific 
" SCIENTIFIC AMERICAN " in Irtlt. Necessary for _�::::::��::�::�::::::::::::::::���...:':::::':=-:�::�::::��::"' ___ _ every one who wishes to preserve the paper. Address 

MU N N  &: CO .. Publishers SCIENTIFIC AMERICAN. 
T H E  B O O KW A L T E R  ST E E L  A N D  I R O N  CO. 

CUREt.DEAF�?¥�:5 CooarootobIe, Ia_ Dl_1ed book":!�FR EE.  Add,.. 
• ..uoal'. WSCOX0 853  __ . if.'Y."'Ji ..... __ • No. 1& Oor'tl.a:n.d.'t .:tre�1;. Ne� York.. 

The value of the SCIENTI FIC AMERICAN as an adver .. 
ti8in� medium cannot be overestimated. Its circulation 
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advertises in the SCIENTIFIC AMERICAN. And do not 
let the advertising aJlent intinence yon to substitute 
some other paper for the SCIENTIFIC AMERICAN. when 
selecting a list of publications in walen yuu aeClde It is 
for your interest to advertise. This is frequently done, 
for the reason tast tne �ent p:ets a larger commiSSIOn 
from the papers having a smwl Circulation tiul.n i8 allow
ed on the SCIENTIFIC AMERICAN . 

li'or rates see top of first column of this p�e, or ad
dress 

M U N N  & CO • • PUblishers, 
361 Broadway. New York. 

VOLNEY W. MASON & CO., 
FRICTION PULLEYS CLUTCHES ann ELEVATORS 

PROVIDENCE. It. I. 

2nd � MACH I NERY Ji 
N. Y. lIIach'y Depot, Bri,dge Store 16, E'rankfort St., N.Y. 

T� Scientific A merican 
PUBLICATIONS FOR 1 889. 

-0--
The prices of the different publications in the United 

States, Canada, Rnd Mexico are as follows ; 
RATES BY MAIL. 

The SCientific American (weekly), one year $3.00 
The ScientifiC American Supplement (weekly), one 

yelLr. • . • . • • . . . . 5.00 
The Scientific American, Export Edition (monthly) . 

one year. . . . . . . . . . 5.00 . 
The Scientific American. Architects and Builders 

Edition (monthly), one vear. . 2.50 
COMBINED RATES. 

The SClentiftc American and Supplement, . $7.00 
The ScientifiC American and Architects and Build-

ers Rditton, . b.OO 
The ScientifiC A merican, Supplement. and Archi-

tects and Hullders Edition, . • • • • 9.00 
Proportionau Bates for Sial Months. 

This includes postlllle, which we pay. Remit by postal 
f)'f expreRR money order, or draft to order of 

MUNN & CO .. 361 Broadway. New York. 
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Inside' Paae. each In..,rtlon _ _ _  .� � cents a line. 
Rac� Pa/re. ench insertion _ _  " 8t .00 a line. 

The abov"e · are charlles per 8.llate hn�bout eight words per line. This notice shows the width of the Une, 
and · is set in Rg-ftte type. Enl!'ravings may bead adver. tisements at the same rate per a,;tate: line, by me&8urement, 8.S the letter. press. Advertisements must be received at publication oftlee as early 8S Thursday momin.ll to appear in next iS8ue. 

R I D E  C Y C LES I 
VICTORS A RE REST I 

BiCycles, Tricycles, and Safeties. 
Send for free illustrated Catalogue. 

Overman Wheel Co., Makers, 
BOSTON. MASS. 

THE COP Y ING PAb.-HOW TO MAKE 
aDd how to use ; with an engraving'. Practical directions 
:��t�c��g:r:O��:8g:�:�!t��%�:����:1�ett�i!�:ii�: 

�����e��� g���N����O A��?gA�o���:r�E�:N�t��: 43S. Price 10 cents. For sale at this office and by all newsdealers in all parts of the country. . 

TH E  KODAK CAMERA 

JI���������:;, of I.abor can finish own pictures, or send them to the fac-
tWo:gc�� ��8�:�. Ca-mera, in h a n d s o m e  s o  l e - l  e a t  h e r  ' case. loaded for 100 pictures, see SCI. AM., Sept. 15, '88. 

Price, S��.OO. Reloading. $2.00. 
The Eastman Dry Plate & Fi lm Co. 

Rochellter, N .  Y. I I B Oxford St., London. 
Send tor COVII of Kodlik Primer with Kodak Plwtograph. 

T��I��t�rlP!�n����R�i�r��!91��e��! formation on Photography, especially useful to begin
ners. Edited by F. C. Beach and W. H. Burbank. '  $1.50 
�:iJ:.a:�dS���d �P�-:rli�g C:lt��Ne���'i-�. BrunSWick, 

What is more a�llrav8tina- than leaky valves. whether in House, Office, or Fac .. 
��lI�/�;;7t'!v'r��h J��:jri�i'A���V��:: Accept no valves 8S Jenkins Bros. un .. less stamped with our " Trade Mark. " like cut. 

J E N K I N S  B R O S .  
30hn Street, _ New York. 
105 Mnk Street, .Booton. 

IH North 6th Street, Phil ... 
04 Dearborn Street, "hl�o. 

T H E  A R M S T R O N G  M F-G .  C O. 
B�I DCEPORT, CON •• 

WATEK, GAS ' AND STDlII FITtEKS' TOOLS. 

Stocks nndDles tor Pipe, and Brass Pipe, 
Wrenches. Pipe Vises, l�ipe Cutters, etc. 

Catalogues sent free on application. 
THE PHONOGRAPH.- -A DETAILED 
description ot the new ana Iml'!"oved form of tbe pbonograph just broul:lht out by Edison. With 8 engravings. Contained m SCIENTIFIC AMERIOAN SUPPLEMENT. No. 632. Price 10 cents. 1'0 be bad at this office and from all newsdealers. 
Shepard's New $60 Screw· Cutting Foot Lathe 

GRAPHOpHO�E 

ID � 

Foot and Power Lathes, Drill Presses, Scroll Saw At t a c hIL.ents, Chucks. Mandrels, Twist. 
D£i�h�o�� ��I!f.erSt�t�es on payment. Send for catalogue of Outfits for AmateurS OT Artisans. 
Address H. L. SH EPARD, 

A G E N T. 134 East �d Street, 
Cincl nnati, Ohio. 

AND PHONOGRAPH. 

i iDhllllesotilltlTO cIrcu.\arll'eito Palntera.J.J.CALLOw.CleTllan4.0 

PA T E N TS. 
MESSRS. MUNN & CO., in connection with the publication of the SCIENTIFIC AMERICAN, continue to examine improvements, and to act as Solicitors of Pateuts for Inventors. _ .  
In this line of business they have had jortV-two years' 

pxperWnce, and ' now ha'l'e unequaled ' faciUt,.. for the preparation of Patent Drawings, 8peciftcations, and the prosecution of AppHcatiens ·for Patents in the United States. Canada. and It'oreign Countries. Messrs. Munn & Co. also attend to the I'rePRration of Caveats. Copyrights fQr Books, Labels, ReH�sues, Assignments. and Reports Ofl infringements of.Patents. AlI business Intrusted to 
tbem is done with special care and promptness, on very reasonable terms. ' 
tatnfn�mlu�m:ci'r� .. i��� �60��a::�e�fs :E91���0t'3 ���: cure them ; ·  directions concerning Labels, Copyrbthts, 
��;!£��J,a���t!S�:i:8�en��r:t J�ft�g�!l:n��t �:: 
tents; etc. We also send, free of c/w,rg', a Synopsis of Forcilln Patent La.ws. showinlt the cost and method of securing patel\tsln all the prinCipal countrtes of the world. 

. DUNN . k .CO., SollcUora of" Patenta, 
361 Broadway. New York. 

BRANCH OFFICES.-No. 6'.12 and 624 F Street, Pa-0140 DIlUdlni, Uear 7th 8treet, WIIIDlIlRtog, D. C. 

J citutifi c  jmeritau. 
N!!! Y2.!!.! BELTINe !.!!!! PACKI NO C2: 

JOHN H. CHEEVER, Treas. . 1 8  P A R K  ROW, New York. 
OLDEST and LARGEST Mannfacturers in the United StateR of 

VULCANIZED RUBBER FABRICS 
For lJIechanlcal Purposes. 

R U B B E R B E LT I NO,  
Packi ng, Hose, 

The only Automatic 
tv'!l:���!u�:J�t),.J..aL';,� 

I' �::r!!�e, a�j a t�gJ:6ie Boilers. It does not infringe on any other valve made. We Jluarantee all parti�s buyi_ng or using them protection against 
·:�;N�;iion��c:lyt;.�rri1! boUers, by the Board of 
�fP�f:��n� e!�:rs�c�0r!'� approved by the Secretary of the Treasury. at 
r:;���:�o:�d�t�'aJ�: i ' 
tion recommended on I 
�P�il1'"5��.s:.�r��M':! val Board of Examiners. 

AMERICAN STEAM GA UGE COMPANY, 

If It I "" £ ,1 r' .. {( 
U Un , 
o en i! 
r; t!D _ _ � 

34 Chardon Stre .. t, Boston. Mass. T H E  O N LY P R ACTICAL 

SY�AL�S[ MAllt��lt m�� W� KK� 
W B B L " N v P R G P  

ELECTRO MOTOR. SIMPLE. HOW TO 
:��ci'r d!�I�.ra:£����;;���c��o:.' �e��s��� amateurs to make a motor which might be driven witn advantage by a current derived from a battery, and which would have sufficient power to operate a foot _ lathe or any machine requlrlnj( not over one man power. With 11 figures. Contained In SCIENTIFIC AMEltlCAN SUPPLEM"NT, No. 6"1. Price 10 cents. To be had at this otJice and from all newsdealers. 

NOVilty H�TR rUrft'�11 
Expose an I m mense 

Heated S u rface. 
Extract all the Heat from the Gases. �'urnlsh Pure Warm Air In abundance. 

Fifteen YeRrs of Test. Universally Satisfactory. 
Send for " Our Furnace Book." 

Abram COl Ston C 
MANUFACTURERS. 

Low-Priced Typewriter ;1;;IDhla and New York. 
SEAT I N G  Machilles O lld 20" D,·11 I8. W. P. D� VIS, Rochester, N. Y. 

First-Class, Rapid,  Durable, Business l WORLD TYPEW RIT E R, 44 charac- 'r :::s: :EI 
ters, $ 1 0 ; 7 7 characters, $ I D . g( - t - f - GI • 

B�.:t��?��';f'i�rk, bhf.;���er Dept., POPE MFG. CO., � C I t  n I I C � m t r I c  au 

JAMES B .  EADS.-AN . ACCOUNT OF __ 
the llfe and labors of this eminent enl/:ineer. With a S '  t'f' 8 k C t I portrait. Contained In SClENTIFlC AMERICAN SUPPLI!'- clen I I C '00 . a a ogue MENT. No. �9�. PrIce 1 0  cents. To be had at th.. . . Office and from all newsdealers. - ----... :..-
B'· ·WJ· UHlir' �1I· · � 

Malllaa 
STrAM PACKIN G 

.. Bt>Uel" ·C-fIrlngs... m� . Booft 
- Bl! .. n��Jl'�rt,; 'Llqutil pjintll;- ' .  "DESCRIPTIVE PRICK LIST AND SAMPLES SENT FREE. 

H. W. J081S MFG. CO., 87 Maiden Lane, N .Y. 

RECENTLY PVRI.ISHED. 
Our new catalollO� containing over 100 :pages, includ-

i ���r::e��:.."':-: ���e�t�nd!��W.g:tf��!ects. Will be 
MUNN &: CO., Publishers . Scientific American, 

361 Broadway, New yo,·k. 

·B.OCK BREAKERS AX» ORE CRUSHERS 
We manufactnre and supply at short notice and lowest rates Stone and Ore Crushers containing the invention described in I ... tters Patent Issued to Ell W. Blake. June 15, 1858 together with NEW AND V ALlTABLE IMPROVEMENTS;for which Letter� 'Patent were Ilranted May 11th and July 20th, 1880, to Mr. S. L. Marsden. All ·  Crushers supplied hy us are con, structed under the supermtepdence.of ?dr. Martlden, who, for the past twenty years� bas been CODnectM with the manufacture of Blake Crushers in this country and England. 

FA��J�lfJ1.f�K;A���N�':�:!��EN�� ��itYla��!\If.'ait���tl/iIff.NN. 

THE AMERI�AN DELL TELEPH�IE ��. 
95 M ILK 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 consequence .. 
thereof. and liable to suit therefor. 

WE M A K E  A LL K I N DS O F  

PHOTOGRAPHIC OUTF ITS fOR AMATEURS. 
:;lend for o u r  N e w  I llustrated Catalogue and 

c:opy of Modern Photography. 

ROCH ESTER OPTICAL CO. ,  
1 8  AQU E DUCT ST., ROCH ESTER, N .  Y.  

JUBT OUT S 
ALU MIIUM - STEEL HACK.  SAW. 

Frame and 1 doz; blades. $2; Blades per doz .. 8-lnch, ,1, b�mall upon receipt of price. · liIard but not brittle. CREI!lCENT MFG. CO., CI.EVELAND. O. New catalogue Of Enl/:ineers' Specialties. 

INV ENTORS and otners desirln,l new articles manufactured and introduced, address P. O. Box 86, Cleveland, O. 

� P E N B E RTHY I MPROVE D  " AUTOMATIC INJECTOR, 
Why 20,000 have been sold in two years. Because they cost less than otbers and do equal work. Lift 20 feet and work from bead as well. Be-start themselves and require no watching. Will lift 

� IU���� p��;s���s'p��r� r���V�b'� without disconnecting, aJflo inter .. chanlleable. Send for pamphlet. Penberthy Injector Co., Detroit, Mich. 
P U LLEYS Cheapest, J.ightest, and Best. Made by • Hardwood Split P. Co .• Menasha, Wis. 

OTTO GAS E N G I N ES.  
Over 2�,OOO Sold. 

Horizontal . . . . .  Otto . . . .  Gas Engines. Vertical. . . . . . . . .  Otto . . . .  Gas Engines. Twin Cylinder •. Otto . . . .  Gas Engines. 
Combined . • . • . . . Otto . .  ! �:J ����:.s . Gas Engines COmbmed . . . . . . .  Otto. . and Dynamos 

OTTO GAS ENGINE WORKS, 
CHICAGO, PHILADELPHIA.. 
New York A/rency, IS Vesey Street. 

SEAMLESS TUBES.-DESCRIPTION 
of the vartous processes of manufacture ; with 44 figures illustrative of the apparatus used. Contained in SCIENTIFIC AMERIOAN SUPPLEMreNT No. HaS. Price 10 cent •• To be had at this ollice alld from all newsdealers. 

V.A.N. DUZEN 
CAS ENO I N E  

N O  BO I LE R .  N O  COAL. 
NO E N G I N E E R. 

Extra WATER RENX 
01" INSURANCE. 

INSTANTLY STARTED. 
DURABLE, RELIABLE, 

SAFE and ECONOMICAL. 
for deseri ptlon and prices. 

Van Duzen Gas Engine CO" 
63 E. 2nd St., CINCINNATI, O. 

" CUTLER D E S K  B E S T  I N  T H'E W.o R L D .  
A . C U T L E R &0 S O N .  

• R I J r F A L O  N Y  L J  S A  

ESTA BLI SH)';D IS46. 
The JIIost Popnlar Seieotitie Paper in the World. 
Only 83.00 a Year, includlnll Poltta/re. Weekly. l)!I N umbers a I" ear. 

Thi" widely el �cu I n I ed and. splendidly lIIustrated 
paper I. publlsbed weekly. Every number contains six
teen pages of useful lnfOlmation and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam. Machinery, 
New In'l"ent.lons. Novelties in Mecbanlcs, Manufactures. 
Chemistry, Xlectricity, Te I egrapby • Photography , Archl-
tPcture, Agriculture. Horticulture,Natural History, etc. 
Complete List of Patents each week. 

Terms of Subocl"iption.-One copy of the SCIEN
TIFIC A�IERICAN will be sent for one 1Jear-52 number� 
postage prepaid. to any subscriber In the United States 
Or canada, on receipt of tlnee dollllrR by the pnb
IIshers ; six montbs, $1.50 ; three months, $Loo. 

Clu hM.-Special rates for several name., and to Post 
Masters.. .J¥rlte for part!culal:a. 

The satelif'way to' remit Is by Postal Order. nraft,'.or 
Express Money Order. Monoy carefully placed Inside 
of envelopes. securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's rtsk. Ad. 
dress all letters and make all orders. drafts, etc., pay· 
able to 

�"o"NN &; 00_. 
36 1 B roadway. N ew York. 

• 
T El: E  

Scientific American Supplement. 
This Is a separate and distinct publication from 

THE SCIENTIFIC AMERICAN. but Is uniform therewith 
tn size, every number containing sixteen large pages full 
of engravings. many of wblch are taken from foreign 
papers, and accompanied with translated descriptions. 
THE SCIENTIFIC AMERICAN SUPPLEMENT is pnbllshed 
weekly, .. nd includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the prinCipal departments of Science and the 
Vseful Arts, embracing .Biology, GeclolO', Mlneralo..:y, 
Natural History. Geo�raphy, Archlllology. Astronomy; 
Cbemistry, ElectriCity, Light. Heat, �l echanleal Engi
neering. Steam and Railway Engineering, M ining, 
Ship BUilding, Martne Engineering. Photogr.lphy, 
Technology, Manufacturing IndustrIes, Sanitary En
gineering, Agriculture, Horticulture, DomestIc Econo
my, Biography, MediCine, etc. A vast am01lnt of fre!lb 
and valuable information obtainable -in no other pub· 
Iicatlon: 

The most imporlant Engineering Works. �I echanlems, 
and Manufactures at home and . abrood are illustrated 
and described in the SUPPLEMENT. 

Price for the SUPPLEMENT for the United States and 
Canada, $5.00 a year, or one copy of the SCIENTIFlC AM
EltlCAN and one copy of the SUPPLEMENT, both mailed 
for one year for $7.00. Single copies 10 cents. Address 
and remit by postal order, express money order, or check. 

M U N N  & Co., 361 Broadway, N. Y .. 
Publishers SCIltNTIFIC AMEItlCAN. 

• 

Building Edition. 
THE ScIENTIFIC AMERICAN .A.RCHI'rEC'rS' AND 

BUILDERS' EDITION Is Issued monthly. $2.50 a year. 
Single copies, 25 cents. �'orty large quarto pages, equal 
to about two bundred ordinary hook pages ; formIng a 
large and splendid Ma/razine of A rchi tectllre. rich
ly adorned with elegant plates in colors. and with other 
line engravings ; illustrating the most Interesting ex
amples of modern Architectural ConstrnCtion and 
allied subjects. 

A special feature Is the presentation In each number 
of a variety of the ,atpst and best plans for p'"ivate resi-

. dences. city and country, including those of very mod. 
erate cost as well as the more expensive. Drawings In 
perspective and In color are given, together with full 
Plans, SpeCifications, She .. ts of Details, Estimates, "te. 

The elegance and cheapness of this lll"llnlllcent work 
have won for It the I.nrllest Ch'cll inlion of aily 
ArchlteCmral publication . In the world. Sola by all 
neWSdealers. $2.50 a year. Remit to 

MUNN & CO., Publishers, 
361 Broadway, New York. 

ITP�l!!�!!,!�. pr!!'!!'i!:. 
ENEU JOHNSON & CO.·S INK. Tenth and Lombllfd SU., Pbila" alld t7 :Rolle St., opp. DUIIIIII st., N. i. 
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