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Jeitutifie �tutritau. 
AN EVENING ELECTRICAL SCHOOL. 

A contemporary has made the sugges t ion that there 
is need of a place in this city where instructio n  in elec­
tricity and the kindred sciences could be obtained in 
the evenings. Many young men enter the service of 
the electrical com panies aud are thrown entirely upon 
their own resources as regards future advancement in 
technical knowledge. We are in constant receipt of 
inquiries as to the best means of ob taiu ing a know­
ledge of electrical engineering. Many w lIo are anxious 
to become electrical engineers cannot a fford the time 
and expense incurred by pursuing a cullege course. 

For such aspirants an evening school of electrical sci­
ence would have an incalculable value. The equip­
m ents and general laboratory appUauces should be of 
the best. The instructors t.houl d  be thoroughly com­
petent. It is not going too far to say that such an in­
stitution could be filled with the most earnest class of 
student,s a t  once. There are many young mell who are 
obl iged to be self-supporting, yet who by every intel­
lectual qualification are well fit,ted to take the high­
est standing if they could but obtain an education. 

The lesson of the day in this city sel'ms to be that 
our electrical systems are not properly cared for. The 
numerous deaths that have occurred show the need of 
intelli!1:ence in administering e lectrical �ystems of dis­
tri bu tion. There is no doubt that there is room for a 

better class of men in the electrical profession than 
have hitherto filled its ranks. It is alt'O safe to say 
that there are a very larll'e n umber in those ranks who 
lonll' for technical instruction and who are in a posi­
tion to profit by it. Occupied during the daytime with 
practical electrical work, without facilities for investi­
gating its theory, they inevitably become em pi rics. 
This they become in the face of the fact that they are 
the best material for our future electrical engineers. rt 
is not right that advancement should be denied to any 
one really worthy of it. No more convinCI ng proof of 
such worthiness could be given than the willingness 
with wh ich young m en accept the lower grade of posi­
tions in electrical works. 

• I •• • 
TESTING ARMOR PLATES FOR OITR WAR VESSELS. 

One of the most thorough trials of h eavy arm or 
plating ever made in this  country was conducted at the 
n aval ordnance proving grounds, at Annapolis, Sep­
tember 18. Three plates of foreign mlln ufacture were 
tested, each plate eight feet by six , and ten and a half 
inches thick. They were (1) a com pound steel and 
wrough t  iron plate, ma.de by Cammel l  & Co., of Shef­
field, England; (2) a steel and n ickel plate, the n ickel 
alloy being about four per cent, made by Scl�n eider 
& Co. , of La Creusot, France; and (3) an all-steel plate 
from the same m akers. The latter plate was simi lar to 
those now being made at the Bethlehem Iron Works 
for use on our new war vessels, and both that and the 
nickel-steel plate proved themselves great Iy su perior to 
the Cft,mmell com pou nd p late , w h ich has been used 
in the construction of the n e w  Engl ish armorc\ads. 

The targets were arranged on the arc of a circle, with 
the gun i n  the cen ter, the muzzle of the gun being 28 
ft. from the face of each plate, and the plates being 
set upright in a backing of heavy oak timbers, flanked 
on the sides by steel posts. all solidly bolted to the oak 
backing. The gun was a 6 i n. rifle, the usual length 
of which is 16  ft. , but t.h is gun had been specially 
made with a length of 17� ft. , to gh-e the projectile 
a higher initial velocity. The ini t ial flpeed of a 100 
pound projectile from a 6 in.  gun in the English trials 
waf» 1,976 ft. per second, but in these tests th e in itial 
velocity was 2, 075 ft. per second , the flhalllber pressure 
being 15 tons to the square inch, using 44J.4 pound� 
of powder t.o the charge. The projectiles weighed 100 
pou nds each, and were made by Holtzer & Co., at 
Unieux, France ; they were of forged steel, with points 
of chrome steel, and each 17 in. long. 

Four shots were fired at each plate, striking respec­
t ivel y  in order near the right and left h and corners at 
the bottom and top. At the  first shot on the Cam mell 
compound plate there were many flying fragments, 
and the projectile went ent i rely through the plate and 

eleven inches i nto the backing, the metal around the 
hole being crushed into many small piefles, and the 
plate being considera bly cracked. The secon d  shot 
also pierced the plate and increased the I'ize and num­
ber of the cracks. scaling off the steel face in places 
and wrecking the lower half of the target. The tpird 

and fourth shots on the upper hal f of the Cammell  
plate were attended With sim i lar results, the projectile 
each time piercing the plate, which was badly shat­

tered and almost completely d ismantled. 
In the first shot at the al l -steel plate, tbe projecti le  

em bedded itse l f  in  the plate to the depth o f  about 
fourteen inches, its point just pen etrating, b u t  there 
were no cracks. At the second shot 1 he projectile 
barely made a h ole th rough the plate, aud was itself 
forced back. falling  on the gTound. The third and 
fourth shots ' were similar, except that i n  t he latter case 
the projectile was broken up. The fir8t shot at the 
nickel-steel plate barely pierced it, but the project.ile 
wall broken into fragments. By the second and thi rd 
shots the projectile was almost entirely embedded in 
the plate, but did 110t go th rough it, and by the fOUl t.h 
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shot the projectile was broken up, its point having 
just pierced the plate, in which, however, no cracks 
were made. 

Altho ugh further tests are to be made of the all­
steel and nickel-steel plates, using an eight-inch gun, 
the compound plate was so badly damaged that it was 
decided not to )'isk another trial of it hereafter. The 
trial described was cond ucted u nder the direction of a 
boarJ of officers, w ith Rear-Admiral Kimberly as presi­
dent, and Secre tary 'I'racy was present, giving it his 
personal attention. 

• •••• 
Dancing 10 MUlIlc f"rolD Af"ar 0 ... 

An interesting and really notable m u sical and vocal 
entertainment was given recently from New York to a 
very large audience assembled at the Grand Union 
Hotel, Saratoga. 

As our readers will conjecture, the audience, which 
numbered at times no less than 800 people, was 
brought en 1'apport with the performers by means of a 
" long distance " telephone cir(luit running a di8tance 
of 180 m iles from 18 Cortlandt Street, New York, to 
Saratoga. From COI:tlandt Street a circuit had been 
run to the Madison Square Garden ,  and the concert 
being given by the Stra uss orchestra was taken i n  
alternation with the other numbers of t h e  programme, 
wh ich comprised seleciions by the long dibtance 
orchestra, flute and cornet solos, a whistling song, and 
glees by members of the tech nical staff, one of whom 
also recited 'rennyson's .. Charge of the Light Brigade." 
The orchestral m usic was l istened to at Saratoga by 
means of sets of hand telephones, and every note was 

heard distinctly, eyen to the applause of the audience 
gathered at Mad ison Square. SOllJe of the t'ongs and 
sol9S and the recitation were heard all over the rool1l 

at Saratoga by means of a s ingle loud-speaking re· 

ceiver provided with a large funnel ·shaped resonator 
to magnify the sound . Great delight was expressed 
by the audience at Saratoga with the evening's enter­
tain ment, and the exhibition was consi dered oTle of the 
best and most successful that has yet been gi ven over 
the Lon g Distance Company's system. 

A very n ovel and striking use was lIlade of this tele­
phonic concert by Mr. A. S. H i bbard, who happened 
to be entertaining a n umber of his friends at his resi­
dence in Morristown,  N. J., the same evening. Mr. 
Hi bbard's private telephone line was connected at 
Cortlandt S t reet with the circuit ru nning t.o Madi son 
Square Garden, and t.he stra ins of the famous orchestra 
were heard tlO plainly in the house at Morristown that 
dancing was carried on to the accompaniment with per­
fect ease and comfort by the guests there assembled. 

If some one h ad told H err Strauss that his orche�t ra 
was playing for dancers who were e lljoying them selves 
at Morristown, some twenty or thi rty miles distant, 
the inform ation would probably h ave been received 
w i th sheer incredul ity, yet such was actually the case. 
Two Strauss waltzes were enjoyed by Mr. Hibbard's 
guests, and afterward the orchestra at Cortlandt Street 
was switched in ,  and danci ng was con tinued bv the 
m us ic of the less ambi t ious band of performers. 

We believe this is the first illstance recorded of the 
tran8mission of music by telephone with sufficient 
vol ume and clearness for dancin g  to be indulged in by 
the Iist,eners.-Electrical Engineer. 

••••• 
W allIe of" Water. 

The Review and Reco1'd, a paper devoted to real es­
tate m atters over in Brooklyn, concludes that few peo­
ple have any conception of the amount of water w h ich 
escapes from faucets left running during: cold weather 
where there is danger  of freezing over night. In the 
annual report of the Zanesville. Ohio, water works , re­
cen tly issued, there is a table publ ished which is mffi­

cient to aston ish the unthi llki ng who ind u lge freely in 

the water waste business. The table given gives vari ­
ous sizes and pipes. head and pressure, and comm ences 

with an aperture the d iameter of which is one sixty­
fourth part of an i llch, equivalent to that of a cambric 
needle. Un der a h ead-we w ill say of 150 feet-eq ui­
valent to a pressure of almost 65 pounds to  the square 
i nch, the  quantity of water which wou ld escape dur­
ing the year, if always open. wou ld reach 26.280 gal­

lOllS, or through an orifice the size of a pin, equal to 
one thirty -second of an inch ,  the quantity escaping in 

th e  same time and under the same pressure will be 

115 632 gal lons. Where so large a quantity as that will 

escape from a small orifice it is only a question of figures 

to ascertain how much water is lost through the win­
ter months during the prevalence of frost. 

• I • • • 

THE average yearly  wages of men, women, boys, and 

girls i n  the United Kiugdom and in the United States 

in the following classes of m i l l s  are : 
United G ..... at 
States. Britam. 

Cotton . . . . . . . • • • • • . . . . . . . . . . • . • • . . .• • . .. $329.33 $179.50 
Woolen . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . 364.34 165.00 
Worsted. . .  • • • • . . . . . . . • . . .  . . . . . . . . . . .  361.99 151.00 
Linen. . . . . • • .  • . . . . . • . . . . . • . • . . . . . . . .. 305.44 126.00 

These estimates are given by Consul  Brown. of 

Glasgow, and Mr. Wadlin. chief of the Maesac husetts 

Burt-au of Labor StatisticsI in.bis latest report. 
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POSITION OF THE PLANETS IN OCTOBER. 

VENUS 

is evening star. The distinguishing feature of the 
month is her arrival at her period of greatest brilliancy. 
This event occurs 011 the 29th, at 8 h. A. M., 36 days 
before her inferior conjunction. She is now passing 
through the phase of the moon in her last quarter. 
Before the 29th, her increasing diameter as she ap­
proaches the earth more than counterbalances the 
decrease in her illumined disk, and her luster increases. 
After the 29th the still increasing diameter fails to 
counterbalance the decrease in her illumined disk, 
which has become a rapidly narrowing crescent, and 
her luster decreases. Observers are fortunate who 
coulluand a view of the southwestern horizon, and can 
watch this peerleEs star as night after night she moves 
with charming grace, low in the south, and disappears 
in the west ahlOst before the twilight fades. 

Venus sets on the 1st at 7 h.15 m. P. M. On the 31st 
she sets at 6 h 26 m. P. M. Her diameter on the 1st is 
27".6, and she is in the constellation Libra. 

Jeitutifie �tutticau. = 

whether they are a species of water snake or really there is a species of Gordius, the mediensis, very com­
produced from a horse hair I The gentleman says it mon in the East Indies and Africa, often measuring 
takes about three months to develop the snakes! Oh, several feet in length, yet not larger round than our 
shade of Darwin! is evolution come to this? aquaticus. We may rejoice that it is not here, for it is 

I will give a slight resume of the life history of the very dangerous to man, frequently producing ulcers, 
horse hair snake, which is the (}ordius aquaticus or gangrene, and even death, when it enters the human 
hair worm, a true entozoon. It is common in most of ( body. It usually inserts itself when very small in some 
our fresh ponds and rivulets, being well known to near- part of the lower extremities, of ten just above the ankle. 
Iy every farmer's boy in the country, and they mostly and the flesh closes rapidly over it. Indians who stand 
believe in its development from a horse hair. These long in fresh water pools, fishing, frequently get them. 
worms are, when full grown, from 5 to 7 inches long, During my sojourn in the East I met with several 
and about as large round as a coarse cotton thread, severe cases, and on one occasion extracted a worm 
and have a golden stripe down both sides of the body. from a Mala!:Jar's leg. It had entered near the foot 
It has no jointed skeleton internally, but a jointed and worked its way up the leg to the trunk of the 
coverings, as in insects, and the male is distinguished body, rapidly increasing in length, and would doubtless 
froUl the female by having the tail bifid. have killed him in time. He had been strong and 

Nothing is known of their reproductive powers. 'rhe healthy, and that, with youth on his side, had enabled 
eggs are found, but whether they are vivified before or him to battle against the terrible scourge. It was, 
after passing the female is not known. The ova are however, beginning to tell upon him, when I told him 
deposited in strings like a chain on the sides of shallow I could cure him if he would consent to an operation. 
ponds or creeks, and they are greedily swallowed by He was informed that certain death was before him 
various aquatic insects. Thus from the time the egg unless the worm was extracted, and he even expressed 

. •  
.JUPITER

. 
is hatched, the tirst part of the worm's life is spent as a willingness to lose his leg if he could be cured, but 

IS evemng 8tll.r. He passes, durmg the month, an in- a parasite, absorbing nutriment from the body of it.s that was needless. 
teresting �poch in his course, his quadrature with the unlucky host. For a long time it was supposed these I made a small incision and secured the end of the 
�un. ThIS event occurs on the 26th, at 9 h. P. M.' creatures had no mouths but science at length de. worm, which I carefully fastened with a thread to a 
He is then 90° east of the sun, is on the meridian at cides that they have not �nlY one but a minute cir- piece of pine wood some inches long, as large round as 
sunset, and is in fine position for observation. Jupiter cular mouth or sucker on each Side

' 
of the head. From a pen holder. After the end of the worm was safely 

on the meridian, and Venus near h�r greatest brilliancy each of these a cone-shaped tube extends toward and fixed, I began to turn the stick till the tension of the 
at the same time, form a combination that lovers of at its base joins the alimentary canal. At times the worm was all it could bear without breaking. This 
the stars will greatly enjoy. whole body seems filled with ova, and under the micro- operation was done carefully many times for about 

Jupiter sets on the 1st at 0 h. 17 m. A. M. On the scope they have been found to contain from a few eleven days, when success crowned my efforts, and the 
31st he sets at 10 h. 29 m. P. M. His diameter on the scores to thousands. worm was taken whole from the man. It was a work 
1st is 41".2, and he is in the constellation Capricornus. The large water beetles, the Dytiscus marginalis and of considerable patience on both our parts, and the 

MARS D. niger, are very subject to these parasites. They agony of mind the man endured every time I turned 

is evening star. He is advancing on his eastward have been found in a cricket «(}ryllus sp.), and once the stick lest the worm should break was very great. 

course, Il.nd approaching Jupiter, the 8pace between when dissecting a large water snake, the Tl'opidonatus Had a small piece of it been left in the flesh, it would 
them rapidly lessening. At the close of the month the sipedon, between the outer and inner epidermis lay have grown �'...:ain, and as it was approaching vital 
two planets are about 8° apart. Mars will be near the some of these worms. They are graceful swimmers, but parts, it would nave been worse than ever, and all the 
moon on the evening of the 19th, though the conjunc- when taken from the water it irritates them so much tronble for nothing. He, however, stood it well, and 
tion occurs on the morning of the 20th, when moon that they twist themselves into such an intricate knot though greatly emaciated when it was all over, with 
and planet are only 33' apart. Venus, the moon the that it is almost impossible to unloose it. These worms a little care he was soon well and strong again. The 
day before the first quarter, Mars and Jupiter will are aptly named from Gordius, that old Phrygian king worm is now in the Museum of Comparative Zoology, 
then form a celestial picture of exceeding beauty. who tied the world-famous knot on which the empire at Cambridge, Mass., as I sent it in one of my en1)ois to 

Mars sets on the 1st at 9 h. 5j m. P. M. On the 31st of Asia depended. I can only say if it possessed the the late Professor Louis Agassiz, with a full descrip­
he sets at 9 h. 42 m. P. M. His diameter on the 1st is complications the bodies of the (}. aquaticus are tion of its habits. 
10".0, and he is in the constellation Sagittarius. thrown into, I do not wonder at that choleric young I have no doubt that one reason why the idea of the 

MERCURY conqueror Alexander solving the puzzle by cutting it horse hair snake has been propagated is from ignorant 

is morning star. He fE'aches his greatest western elon­
gation on the 15th, at 1 h. A. M., when he is 18° 10' 
west of the sun, and lJlay be easily found by keen-eyed 
observers. He rises at that time an hour and a half 
before the sun, and is 9° north of the sunrise point. 

Mercury rises on the 1st at 5 h. 31 m. A. M. On the 
31st he rises at 5 h. 40 m. A. M. His diameter on the 
1st is 9".8, and he is in the constellation Virgo. 

URANUS 

is evening star until the 20th, when he becomes morn­
ing star. He is in conjunction with the sun on the 20th, 
when, passing to the sun's western side, he commences 
his course as morning star. 

Uranus sets on the 1st at 6 h. 18 \D. P. M. On the 
31st he rises at 5 h. 30 m. A. M. His diameter on the 
1st is 3".4, and he is in the constellation Virgo. 

in pieces with his sword. persons who have had various aquatic insectt! in clear 
When the ponds dry up in the long droughts of sum- water, watching them for study or curiosity. Know­

mer, such as we had a few years ago, all the usual in- ing they put in only certain live creatures, and som9 
habitants of such places totally disappear, and the day finding these live worms, they were astonished, 
clayey bottoms become so parched and dry they can but they must be accounted for in some way. The 
be walked over. I was once digging in a dried-up pond, chances are they developed from a pet beetle that in 
for I was curious to see if I could find any of the its native pond made a feast of some ova of the Gor­
abundant animal life that had so recently swarmed dius,to be paid dearly for later when they were hatched. 
there in the muddy water. Among other things I The watchers little knew, when the beetle lay dead, it 
found quite a number of the Gordius worms stiff and had given life to these worms that had fed on its vital", 
dry in the clay. They were carefully removed and -but so it is, in this as in all creation, in the midst of 
carried home in a box by themselves, that they might life we are in death, and from death still comes life. 
not be injured. My intention was to dissect and ex-
amine them microscopically at my leisure, and they 
were laid away for some days, as I had no time then to 

... ,. 
El ectricity In the Printing Office. 

attend to them. When at last I thought about them, A new use for electricity has been found at the Cook 
I was goin!( to soak them in a weak alcoholic prepara- publishing house. Iu the office of the superintendent 

SATURN 

is morning star. He is a conspicuous object 
morning sky, rising about 2 h. A. M. when the 
clo�e8. 

tion I keep for such purposes, before dissecting them. I ten electric lamps are arranged in separate cotnpart­

in the found my bottle empty, 80 laid the worms in a bowl ments of a frame or box, somewhat similar in appear­

month of water, and left them overnight. To my surprise, ance to the annunciators Reen in hotel offices. The 
in the morning they were alive, and swimming about lamps are concealed from view, apertures in front of 
in a very lively fashion. I took one out, when the the compartments being covered with colored glass, 
furious knotting process began, and I placed it on a 

I 
each having its distinguishing color. The lamps are 

plate in the broad sunlight, and left it for two days, connected by means of electric wires with the auto-

Saturn rises on the 1st at 3 h. 33 m. A. M. On the 
31st he rises at 1 h. 52 Ill. A. M. His diameter on the 
1st is 15".4, and he is in the constellation Leo. 

NEPTUNE 

is morning star. He rises on the 1st at 8 h. 22 m. P. 
M. On the 31st he rises at 6 h. 18 m. P. M. His dia· 
meter on the 1st is 2".6, and he is in the constellation 
Taurus. 

Venus, Mars, and Jupiter are evening stars at the 
close of the month. Uranus, Mercury, Saturn, and 
Neptune are morning stars. 

.'.i. 
THE HORSE HAIR SNAKE. 

BY NICOLAS PIKE. 
Much has been written of late in relation to the so­

called horse hair snake, the (}ol'dius aqllaticus. One 
of the New York journals has recently published a 
very remarkable ac�ount frolll Ansonia, Conn. The 
question is asked, .. Will a hair from a horse's mane or 
tail develop into a snake if placed in water? " 

Science says not; but Mr. T. H. Pierce, of Mount 
Pleasant, Derby, says: "Scientific Illen don't know 
everything." Then follows the astounding statement 
that Mr. Pierce claims under certain conditions he can 
and has produced from horse hairs perfectly formed 
snakes! 

The heads were perfectly developed, with eyes and 
mouth, the reptile having life and motion and pro­
gressed in length and thickness. He has at present 
three in process of evolution, with which he expects to 
silence doubts as to his statement. Mr. Pierce has 
exhibited two horse hair snakes, as he calls them, and 
those who llaW them are divided in opinion as to 

when it was again dried up, but on putting it in water matic counting machines on the ten large printing 
it was all acti vity again in a few hours. Thus it will presses located in an adjoining building. When the 
be seen how tenacious of life the creature is. I only presses are in operation, the electric circuit is opened 
know of one species of Gordius inhabiting the United and closed by the working of the counting machines, 
States, but it is possible there Illay be another worm causing quick flashes of light in the lamps. Thus every 
here of a closely allied genus, the Mermis. sheet of paper printed in the establishment telegraphs 

In England both genera exi�t, and they so closely its record to the office, where the operation of each ma­
resemble each other, only an expert who has studied chine can be �een and its speed or delays noted. 
hoth can determine them. The ova of the Gordius In this connection it may be interesting to note that 
worms are found in water or mud, and those of Mermis the speed of the large perfecting press is so great that 
in damp earth, and even on low plants. Both are de· it was found necessary to record each two sheets print­
veloped in the intestines of insects who swallow the ed instead of single sheets, and even then the flashes 
ova-to their own utter destruction. of its lamp are almost continuous in appearance. show· 

A curious case was told me by a friend that led me ing that while the press is not quite as quick as light­
to suspect the presence here of both genera. He was ning, it is too fast for the eye to follow. 
breeding a number of the larVal of the large Cecropia It is believed that this is the first application of elec­
moth in a cllge. All throve but one, that looked sick 

I 
tricity to purposes of this kind, and may serve a8 a 

and turned dark. The others completed their cocoons, valuable hint to managers of large establishments who 
but the sick one lay dead at the bottom of the cage, wish to be enabled to see the operation of their machi­
with some small white worms around it, and on exam- nery while working at their desks.-Elgin, ill., Daily 
ination the whole body was found to be filled with News. 
them. Some were sent to an authority on the sub-
ject, and they were determined as (}ordius aquatieus. Progre88ive Kno",ledge. 

It was difficult to account for their presence, as the Some one says: At ten years of age a boy thinks 
Cecropia larva was hardly likely to go to water. Now his father knows a great deal, at fifteen he knows as 
it occurred to me that they might be worms of a Mer- much as hiB father, at twenty he knows twice as much, 
mis, and the larva had swallowed the minute ova when at thirty he is willing to take his advice, at forty he 
devouring the leaves o f some low· lying plant, in itsi begins to think his father knows something, after all, 
early stages. I leave the question for experts to de- 'I' at fifty he begins to seek his advice, and at sixty-after 
cide. his father is dead-he thinks he was the smartest man 

Both, as far as I know, are innocuous to man, but that ever lived. 
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AN IMPROVED HAT TAG. 

The illustration represents a very neat and si m p l e  
form of tag, adapted f o r  attachment t o  the s weat band 
of a hat or cap, and designed to bear the wearer's n a m e  
a n d  residence, or o t h e r  desired i n formatio n.  O n  t h e  
reverse s i d e  is space f o r  lot, n u m ber, size, price, bri ln,  
crown,  d i mensions, al ld block. a featu re which hatters 
and wearers will a ppreciate. I t  is a patented i n vention 
of  Mr. John H. Ricketts, corner of Main and Water 

� 
RICKETTS' HAT TAG. 

Streets, Pittston , Pa. The tag is p referabl y  m ade o f  
cell uloid, zylonite ,  ru bber, or  o t h e r  waterproof material,  
with rounded corne rs, and has near the center of one 
side an eyeleted open i n g  for the rece ption of a pivot pin 
by which the tag may be fastened to the sweat band. 
T h e  p i n  consists of  a h ead and t wo p l i able mell1 bers 
exten d i n g  therefrom ,  to be bent in o pposite di rections 
upon the i n n e r  s u r face. The tag, th us secured, m ay be 
turned d o w n  ward beueath the sweat band, as sho w n  in 
d otted l ines. MeHsrs. C .  W. Findley & Co. , Philadel­
phia, are agents for this tag. 

• • • • • 
A PrernilllD o n  Po p ulation. 

At the la�t session o f  the legislat u re of the province 
of  Quebec a bill  was passed auth ol'iz ing the govern­

I titutific �tUtritau. 
d o w n ward l y  proj ecting forked arms adapted to em­
brace the u p per portion of t h e  r u n ners and prevent 
them from moving laterally. The sides of the run ners 
are recessed so t h at the outer faces of  the forks l i e  
fl u sh w i t h  the i n ner a n d  o u ter sides of the run ners. 
Arranged i n  this  way, each runner is free to move inde­
pendently of the other, and the load i s  so d istributed 
as to. ad m i t  of a l ight and strong con�truction.  When 
the standards are  to be cast they are preferably made 
i n  two pieces, but when of wro ugh t m e t al they are 
formed as one double standard. 

For f u rther i n formation relative to t h i s  in vention 
address M r. C. N i chols, the paten tee, Helena, or Messrs. 
A. J. Davidson & Co. , Helena and Bozelllan,  Montana. 

A LEVELER FOR TRACTION ENGINES. 

T h e  illustration represents a const ruct ion w hereby 
the boiler of a traction engine may be easi l y  lev eled 
when resti ng u pon or  travel i n g  over uneven ground.  
It form s  the s u bj ec t  o f  a pate n t  issued to Mr. Fran k 
Saxon ,  of Worthin gton, M i n n .  Bol ted to t h e  under 
side of the boiler, near its for w ard end,  is  an i n ternally 
threaded dru m ,  fitti n g  with i n  which is the screw­
threaded hollow h ub of a sprocket w heel,  the hub being 
also i n ternal l y  t h readed to fit a vertical scre w-th readed 
support h eld b y  a k i n g'  bolt on the forward axle, as 
shown in Fig. 1 .  The arrangement i s  s uch that the 
sprocket wheel will h ave a double action, screwing the 
h u b  into the drulll and scre w i n g  the su pport into the 
drum-or the opposite-th us raising or lowering the 
boiler. Upon the h u h  are notches adapted to engage 
a bell pawl p i voted on t h e  rear of t h e  d r u m ,  w hereby 
the bel l  will  be sou nded when the boiler reaches a level 
position,  or either extreme in its up and down move­
ment.  In a depending b racket secu red to the under 
side of the boi ler at its rear is  a short vertical shaft 
carrying on its  u p per end a beveled friction wheel or 
!-mIley, as s h o w n  in Fig. 2, the s haft also havi n g  a 
sprocket wh eel connected by a chain w i t h  t h e  forward 
sprocket wheel. Mounted in the rear bracket, above 

AN IMPROVED THILL COUPLING. 

The device re presented in the accompanying illustra­
tion is simple and d u rable in construction,  and is de­
signed to permit of q uick l y  changin g  the shafts for 

GOSNEY & JONES' THILL COUPLING. 

single or double teams, without disturbing the relative 
positions and con nection of the sh afts with the shaft 
box. It  has been patented by Messrs. Joh n Gosney and 
David B. Jones, of Wilmington, Delaware. The cli p 
is attached i n  the usual manner to the front axle, and 
on the front projecting end of the cl i p  plate is secured 
a substantial pin o r  stud on which is fitted to turn a 
shaft box, our views represen t i n g  the shaft box partly 
cut away to sho w  the pin.  This shaft box i s  h eld i n  
place on t h e  p i n  b y  a n ut, t h e  latter being locked in 
position by a s p l i t  key passing t h rough the th readed 

u pper end of the pin on top of the n u t .  The 
shaft box h as the usual fork i n  which is 
held the bolt formi n g  the p i vot for th e eye 
of the shafts, a n d  in such fork is held a 

block of rubber to act as an a n t i -rattler. 
With this  con struction the shafts can readi­
ly  be detached from the clip plate without 
removing the bolt, by taking out the spl it  
key and u n screwing the n ut, when the shaft 
box l i ft s  off the pin and another shaft box 
can be placed thereon and s i m ilarly lock­
ed in place. 

For further i n format i o n  relative to this 
invention, address Mr. D.  B. Jones,  841 Mar­
ket Street, W i l m i n gton, Delaware. 

. . . . .. 
AN IMPROVED BRIDLE. 

ment to offer a reward of one h u ndred acres 
of cro w n  lan ds to the fath ers of all families 
of  twelve or m ore l i v i n g  children. The p ro­
lific character of  the French Canad ian habi 
tant o f  the rural di stricts is proverbial , and 
no sooner was the bill passed than applica­
tions for the one h undred acres carne p o u r­
ing i n  with alarm i n g  rapidity. U p  to date 
no fewer than 1 , 250 fath ers whose q u i vers 
are full have prese n ted their cla i m s, a n d  
t h e  Premier h a s  been obl iged to establish a 
s pecial office in connection w i t h  t h e  d e part­
ment of agri c u l t u re, w i t h  a su peri ntendent 
who�e duty i t  i s  to investigate t h e  claims, 
which m ust be s u p ported b y  the cure, the 
m ayor, and the doctor of the place. T h e  
cause of this high birth rate a m o n g  the 
agricu l t u ral classes of Lower Canada l ies in 
the fact that early marriages are the rule;  
added to this the people lead a healthy l ife, 
I1JOralIy and p h ysical ly,  and,  t h ough read y 
IlJOney is scarce, w h olesome food is plenti­
f u l .  T h i s  b i l l ,  w h ich h a s  now become law,  
w i l l  tend to keep t h e  mem bel'S  of  large 
fami lies at the work of agricultu re, and 
w h i l e  it  w i ll act as an enco lLrage ment des 

SAXON'S BOILER LEVELING DEVICE FOR ROAD ENGINES. 

The bridle herewith represen ted is s i m ple 
and comparatively inexpensive, and forms 
a combined bridle and check device, readily 
con vertib l e  fo r service with either an over­
d raw ch eckrein or a side checkrein. It is 
also adj ustable to fit  a n i m als' h eads of d i ffer­
ent sizes, making an elegant. light. an d  very 
substantial b r i d le and c h eck. It h as been 

autres, will powerfu l l y  assist in th e population of the 
u nsett.led d i s tricts.-N. Y. Med. Jour. 

. . . ' . 
THE " SUCCESS " BOB SLEIGH. 

In t h e  sleigh sho w n  herewi th, styled by the i n ventor 
the " S u ccess, " the r u n n ers are designed to b e  flexible 
and free to move to c o n form to uneven surfaces, while 
two beari n gs are furnis h ed u pon the s l eigh r u n ner, 
one o n  either side of the central point. The knees bear 
on the tops of the ru n n ers at two points, and each knee 
has on its flat u p per s u rface a stud enteri n g  a hole i n  
the beam th rough a n  apertured plate secured thereon . 
To t h "!  under su rface of the bealll i s  secured a cast or 
forged double standard,  as s h o w n  in the sectional view,  
w h ich extends centrally u nder each k nee, and has 

NICHOLS' BOB SLEIGH. 

the beveled friction pulley, is a horizon tal sh aft, longi­
t u d i n ally movable in its bearingR, o n  w h i ch are ar­
ran ged conical friction pulleys, adapted to bear agai nst 
the o pposite sides o f  the be veled face of  t h e  friction 
wheel,  so that w hen one of  the con e pulleys is brought 
i n to engagement there w i th i t  will  t u r n  in one d irec­
tion, the en gagement of  the other cone pu lley t u r n i n g  
i t  i n  t h e  o t h e r  d i rection. T h e  s h a ft has o n  o n e  end a 
s p rocket wheel ,  to which power is t ran smitted by a 
suitable chain from th e engine fly w h eel, as s h o w n  i n  
d otted l i n e s  i n  t h e  main view, a n d  cen t ral l y  on t h e  
shaft are col lars between w h i c h  fi t  the bifu rcated ends 
of  a bell  cran k le ver, p i voted t o  the boiler, and con­
nected by a rod with a lever pi voted i n  easy reach of 
the engineer. Pivoted to the sides of t h e  bracket. are 
dogs to prevent the engageIllent of the frict ion and 
cone pulleys without the movement of the lever, ad ­
jace n t  to wh ich is a rack with a cen tral notch to hold 
the lever in position. B y  moving the lever for ward 
one of the con e  pul leys i s  made to e n gage the friction 
W heel , a back ward m o vement of the lever m o v i n g  the 
opposite  cone pul l ey into engage m e n t  with the friction 
wheel , thus  com m unicating motion to the forward 
sprocket wheel to raiRe or lo wer the boiler . 

• , e  I .  

I n di a n  M O ll nd s  In the Capon Valley. 

A region very rich in I n d i an re m ains,  whence q uanti­
ties of stone arro wheads a n d  other p rod ucts of  aborigi­
nal  man ufactu re have been collected, is found i n  t h f'  
Capon Val ley.  'Vest Va. Dr. J. H. Porter has repOl·ted 
very rich finds, and it seems as if the region WPl'e 
worthy o f  �pe�ial atten t i o n  from Am erican ant h ropolo­
gists.  One of  t.he m o u n ds,  a reg u l ar e l l i pse, n earl y 200 
feet long, is descri bed, but has not yet been excavat.ed. 
D r. Port er's work will be the s u bject of a report by 
himself to the Smi thsonian Institution. 

pa tented by M r. Joh n H . Rafferty, of No. 12 
Green St. , W.)rcester, Mass.  Except its metal trim­
m i ngs and bit,  a n d  the brow ba n d ,  this  b r i dle may be 
made practical l y  of one con tin u o u s  leather  strap, the 
checkrein st.rap being made par t l y  of the l eather straps 
form i n g  the b r i d l e, and sti tched fast to the bridle 
straps. The cheek and face pieces o f  each side are 
formed as conti n uous straps connected at one end to 
the crown strap, and extend i n g  rearward at the other 
ends to form a chec k rei n .  

.. . . . . 
W. G. of Ill . - T h e  publ ication of the ARCHITECT AND 

BUILDERS EDl'fION of the SCIEN'rIFIC AMERICAN was 
co m m e n ced Novem bel" 1 885. We can fu rnish you all  
t h e  n u m bers from that date for $12. If you order 
bound copies, they will cost more. 

RAFFERTY'S BRIDLE. 
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AN IMPROVED G A S  BURNER. gas be extinguished without the cuHing off of its flow, ch i n e  h as twin engines, piston val ves, and l ink mo-
T h e  illustrat ion represents  a b u rner from which the the ratchet teeth would be d rawn the other way by the tion. It  is adapted for plow i n g, running cOlll bined 

gas i R  autolllatical l y  shut  off when the flame is extin- cooling of the shell  and rings, and would dislodge the h ar vesters, freighti n g  w i th wagons, h auling saw l ogs, 
guished whi le  the pressure of gas con t i n ues. It has plate from i ts engagement w i th the post, w hen the or pulling of almost an y k i n d ,  and is  s u i table for an y 
been patented by Messrs. At.hanase P. Frechette and plate spring bearing on the pi votal end of the bar car- stationary work, s u ch as r u n n i ng th rash i ng machi nes, 

FRECHETTE & DUPUIS SAFETY GAS BURNER. 

Peter M. Dupuis, of Carson City, Nev. The larger 
view reprp.sents  a longitu dinal section of the bu rner 
with interior parts adj usted to permit the flow ()f gas, 
one of the smaller views showi n g  the parts adj usted to 
shut off the gas, and the other bei ng an inverted plan 
view, the safety valve bei n g  closed. The burner bod y 
or shell has a cap screwi ng i nto its  top, the central part 
of the cap bei n g  depressed and having a cylindrical 
flan ged aperture above which t h e  b u rner tip projects. 
Below this apertu re a d isk val ve is held, on the u pper 
edge of a s w i n ging bar pivoted at one end between de­
pend ing ears, and there is integral with the pivoted 
end of the bar a down ward l y  projecting arm adapted 
to en gage a toe projecting up ward from a washer 
clam ped on the end of the plug, so that when the 
washer ill revolved, as i n  opening the plug valve, the 
bar will  be swung down wardly, opening t.he disk valve. 
A strong plate spring returns the arm when free to 
vertical position , thus closing the val ve. Within the 
walls of the cap piece are seated two rings, an in ner 
an d heavier ring of brass, and an outer ring of steel, 
the ri ngs being severed and held closely to the side of 
the cap by a scre w near one end. Two dowel pins are 
laterai l y  i n serted i n  the rin gs n ear their ends on each 
side of thp. c uts, and when the rings are d i fferentially 
expanded b y  heat from the burner they separate at. 
the ends, so that u p ward l y  p rojectin g  small pins on 
their op posed ends will be thrown out of line. Fitting 
on these pi u s, and con form i n g  to the curvature of t.he 
inner brass ring, on w hich it freely works, is a c u r ved 
bar, l ightly held i n  place hy a finger spri n g, the free 
end of this bar havi n g  a ratchet· cut curyed extension,  
on the outer end of w h i c h  i s  a ball  weight. From the 
inl ler  s i d e  of the cap a post 
projects downward, in l ine 
with the swinging bar on 
which is t h e  disk val ve, 
and on the outer end of 
this bar is  attach ed a thin 
steel plate lateral l y  elastic 
but edgewise r igid,  this  
extension of the bar being 
ad apted to rest on t h e  low­
er end of t he post w h e u  
the b a r  is  s w u n g  U OWIl­
ward by o pen i n g  the p l u g  
valve. The l atter val ve i s  
al ways t u rned f a r  enough 
to d ise n gage the toe on its 
wash er from the arm on 
the pivoted e n d  of t h e  bar 
carrying the d i sk val ve, so 
that after the pl u g  valve is 
opened the d isk valva is  
held open by the exten sion 
of the bar on which it rests 
bei ng en gaged by the op­
posite post. The h eati ng 
of the differentially ex­
pand ing rings then causes 
the ratchet teeth on the 
extension of the cu rved bar 
connected therewit h to slip 
over the plate extending 
from the disk val ve u nder 
the post, but should the 

rying the d isk valve would close the latter. The turn- sawmills, etc.-Min. and /::lei. Puss. 
ing of the plug valve to l ight the gas resets the disk • • •  , • 
valve in open adj ustment. AN IMPROVED BACK BAN}) BUCKLE. 

• , .. • .. The buckle shown i n  the i l l u s tration is designed t o  
Llvlll� b y  Rille . II be qu ickly adj usted to place, and its  clam ping mem'  

Oliver Wendell Hol m es t h i n k s  t hat h e  owes h i s  good 
health and the retention of  h i s  mental vigor, in h i s  I 
eigh ty-fi rst year, to the extreme care he has long taken 
of him�elf.  Never robust, he was sti l l  w i ry i n  his ear­
lier and maturer l i fe,  but since he reached eigh ty h is 
hygienic vigilance is unceasing. The rooms that h e  
dai l y  occupies are equipped with barom eters, th er­
momp.ters, aerometers, every kind of instru ments, i n  
sh ort, t o  preve n t  his incu rring the slightest ris k of 
taking cold. He knows t h at pneumonia i s  the most 
formidahle foe of old agp., and h e  is  deterlll ined to keep 
it at a d istance i f  possi ble. He n ever gets up u n ti l  he 
knows the exact tempera ture, duri ng winter, or takes 
his  bath without having the w ater acc u ratel y teRted . 
He l i ves by rule, and the rule is in flexi ble. H i s  t ime 
is scrupul ously div ided, so m u ch allotted to read i n g, 
so much to writing, so much to exercise, so much to 
recreation. His meal s are �tudies of prudence and d i ­
gestion. He understands the specific qualities of  all  
ordinary foods, and never departs from thp. severest 
d iscretion in eati n g. 

One might think that it would be a serious i n fli c­
tion to keep u p  existence by such precise, u nvarying 
methods. B u t  the little doctor enjoys them, having 
settled firmly in  these habits  years ago. Phi l osoph ic 

-, ... . .  . 
� - - - - - .. .  

MITCHELL'S BACK BAND BUCKLE. 

as he is  about death, he h as an ea.ger curiosity to see bel' is free from sharp or abrad i n g  su rfaces, thereby 
how long he can l i ve by following the laws he has rig- preserving the ban d from muti la tion. It  has been pat­
orously prescribed for h imself .  H e  h as long had va- ented by Mr. W i l l iam D. Mitchel l ,  of McColU b C ity, 
rious theories on the subj ect of  health and longevi ty, Miss. Our engrav i n g  shows the buckle applied, a n d  
a n d  h e  rel i shes experi ment.ing u p o n  h i m self. He t h i n ks also a tran sverse section. In the upper su rface of  t h e  
sometimes t h a t  h e  may attain one h u n d red, w h i c h  h e  

I 
base portion of the b u ckle are two parallel longitudi­

wou l d  dearly like, if  h e  coul d  ret ai n ,  as h e  has re- n al ri bs, in front of a longi tudinal slot, and at the 
tai ned thus far, the full  possession of all his faculties. back is an offset hav i n g  a central bore to receive a p i n  
-Chicago Mail. carrying a locking b utton , hav i n g  a vertical wing t o  

... 4 .  , .. faci l i t ate its man i p u lation. The h inge member of the 
IMPROVED FIELD LOCOMOTIVE. buckle has on its u n der su rface a longitud i n al rib 

Amon g the latest. m ach i n e s  desi gned for use on adapted to enter the s pace between the paral lel ribs 
large farms i s  the new field locomotive of Jacob Price, of the base, forci ng a portion of the strap down ward 
of Raci n e, \Visconsin,  i l lustrated h erewith . It  is  said the rein, and on its u pper s u r face is a longitudinal 
that this mach i n e  p u ll ed, n ear San Leand ro, an out- ridge having a series of cavities or depressions, the 
fit of twelve I 1-i n ch plows i n  a d ry, adobe soil ,  trav- ri dge bei ng h igher at one end than at the other. The 
eling at  the rate of over fou r  m iles per hour i n  doing strap is passed u p ward th rough the slot of the base 
so, and main tai ning the steam p ressure at 130 pounds, and over the two ribs ,  when it is l ocked i n  position by 
without difficulty. carryin �  the hinge m ember d o w nward and moving t h e  

It is of abou t  100 horse power-as horse power is button t o  enter a convenient cavity i n  t h e  ridge o n  
commonly figure d ; or, to express it  i n  another man- t o p  of the h i nge member. 
ner, it wil l  p ull as m u ch as 40 or 50 horses, besides pro- • , • . .. 
pelling i tself. Its  weight i s  only 8� tons. T h e  carry- Magazi ne Rifle Flri n ll:  at Risl ey. Engl a n d. 

ing wheels are about 8 feet h igh and 26 i n ch es w i d e. The report of the chief u m pire of the brigade field 
The steering w h eel is  5 feet high and 14 i n ches wide. firing with the n e w  magazine rifle on August 16 has 
The boi l er is an enlarged fire engine boiler of the most been i�sued.  The troops engaged w"re the 1st Royal 
ap proved type, and is m ade stron g enough to carry Rifles, Royal Scots, and Devon Regiment,  with s q u ad-
200 pou n d s  working pressure with safety. Its fire sur- rons of cavalry and a battery of artillery. The u m­
face is 200 feet and i ts other heating s u r face (flue",) 200 pire in chief  remarks that the w eath er w as stormy, 
m ore, making a total heati n g  surface of 400 feet. The with heavy showers, the atmosphere clear, and thlc' 
main gears are steel rollers working on oiled steel p i n s. w i n d  strong and gu sty. Firing was carried out with 

The e ntire mach i n e  is moun ted on long, easy, elli ptic steadiness, and words of co m m an d  were given in tell i­
spri ngs i n  a man ner that u tterly obvi a.tes any inter- gently and with decision by section command ers. The 
ference with the worki n g  of  t h e  gears, a resu lt, accord - accu racy of range finders was fai rly good, and the 
i ng to Mr. Price, never accomplished before. 'rhe ma- sights of rifles were properl y adj usted. In the first 

• > 

IMPROVED FIELD LOCOMOTIVE. 

phase of attack the per-
cen t age of h its was 14 '64. 
In the second ph ase, when 
only marksmen and first­
class shots fired, the dis­
tance being 1 , 1 00 yard s, 
the percentage rose to 22 6, 
and in the t h i rd phase, 
w h e n  two battalions of 
m ixed shots fire<1, the per­
centage was 14 '86. T h i s  is 
the fi rst  t ime field fi r i n g  
has b e e n  p racticed with 
the n e w  rifle by a large 
body of troops. 

• • •  
I N  th e case of George 

West i n g b ouse, Jr. , of the 
P h i l !l.del phia Natural Gas 
COlll pan y, a g a i n s t the 
C h artiers N a t  u r a I Gas 
Com pany, for in fringement 
of patent  on the double 
safety in-vent pi pe, Judge 
Ach eson , of the Un ited 
States court,  decided that 
the defendant com pan y 
h ad not i n fri n ged u pon the 
paten t s  of the plaintiff, 
and, furthermore, that the 
invention was not patent­
able. The suit involved 
vast sums of money. 
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Jcitutifi c �mtricau. 
Subterrauean Gall In Indi ana. time would plainly come when, the work of decompo-

BY H. C. HOVEY. sition bei n g  fini shed, no more gas could be made ; but 
The terrific explosion at Waldron, while j ustly re- what had been created would stay there until in Bome 

garded at'  due to local causes and altogether an excep- I way released. It might be called fossil m arsh gas. Gas, 

tional occurrence. has served to intensify the interest petroleum, and coal are but three distinct results of the 

alread y taken in the Indiana gas fi eld and its various I d ecomposition of ancient vegetable life. 

problems. In company with several h u ndred scien- THE TRENTON LIMESTONE. 
tist�. we recently visited the general region, and a fort­
night later went over the ground more at our leisure. 
Nvthing seems to delight the Hoosiers more than to 
play with fire. They had given us some pretty exhibi­
tions of  it  at Indianapol is, to which the gas is piped 
from Anderson .  Vve had become used to the flambeaux 

The fact is at firsG hard to comprehend that natural 
gas, instead of being collected in a cavernous reservoir, 
is stored up i n  what appears to be solid limestone of the 
Trenton period. But Ltis is true throughout the Ohio 
and I n diana gas fields. In the l atter the Niagara li me­
stone is always the s urface rock,being about 400 ft. th ick. 

in front of the Dennison House and on the capitol Next below come n early 600 ft. of H udson River and 
grou nds. And when,  on alighting from the cars at U tica bituminous shales, that appear to roof over and 
Nob :esville, w e  were taken to the vicinity of a plain confine the true gas bed. 'Phe sandstone found in the 
i ron tube about ten feet high and three inches in dia- Pen nsylvania fiel d is wanting in Indiana. The 'fren­
meter, from whose top floated a lam bent flame, we ton l imestone is next to the shale, and yields gas 
were i nterested, of course, and exchanged opinions almost as soon as i t  is  struck, although the custom is 
and surmises as to the resources and possibi l ities of to drill into it  for from ten to forty feet-never more 
the subterranean agent exh ibited. But when the man than.sixty . Very l i ttle petroleu m  has yet been found i l) 
in ch arge of the sho w suddenly opened the valve, let- Indiana. A peculiar sticki ness observable i n  the rock 
ti ng loose a pillar of fire eighty feet h igh, roaring so brought up by the dri l l  is taken as a sign that the 
as to be h eard for m i les a round, Itnd making the earth boring approaches salt water, of which it is im possible 
trem ble, every scientist remem bered Wa.ldron and fled ! to get rid when once it i nvades a well. The attempt 
That rej oiced the natives. The m an calmly closed the has been made by great artificial pressure to force the 
valve, shutting the gen ie  into his  box agai n ; and pres- water back and give the gas a chance, but without 
ently our courage revived sufficiently to enab l e u s  to success. Microscopic examination proves all gas rock 
call for an en core. At each stopping place, Kokomo, to be porous, no matter how solid it may seem to be. 
Marion , Alex andria, M u n cie, and Anderson, the per- As nine-tenths of the Trenton limestone is non -porous, 
formance w as repeated with variations, un til we began an observation of this one fact m i gh t  have saved 
to feel l ike experts i nstead of novices, and fully compe· thousands of dollars wasted i n  dri l l ing dry rock barren 
tent to give any quantity of sound advice to our gen- of what was sought. The elevation of the stratum 
erous entertainers. The grandest display of  all was above sea level i s  another i m portant indication. At 
aquatic a n d  llocturnal.  The citizens of An derson Muncie and Anderson it  lies entirely above, and there., 
.. set the river on fire, " and many thousands besides fore there is no danger from salt water. At Kokomo, 
ou rselves witnessed the feat. Through two great pi pes Marion, and Noblesville the stratum varies from sea 
laid to White  River, at points on the bank half a mile level to 100 ft. below, and yet by d ue ca ution the salt 
apart, gas was played for an hour or more, sometimes water may be shunned. But where it lies from 200 to 
along the surface of th e water, and frequently under 700 ft. below, no gas IS to be had. This partl y  explains 
it, with an in cessant change of beautiful colors ; now the fact that, although the Trenton u nderlies perhaps 
a broadside of flame, and anon a fountain ot fire, and fifty cou nties in the State, the producti ve gas region 
yet agai n breaking from the steaming surface i n  my- as thus far developed is lim ited to six or eight of them, 
riads of b urning bubbles. All this magnificent display namely : Delaware, Blackford , Madison, Grant, Hamil­
of natural pyrotechnics amid the blackness of a cloudy ton, Howard, Tipton and Shel by. The average cost of 
night produced an indescribabl e  an� magi�al effect a well  in these counties being only abou t  $1.200, man y 
never to

. 
be f�rgotten. �s our 

.
speCIal tram moved wells have been opened.  Farm ers have cluhbed to­

along on Its re uurn to IndIanapolIs, we had a farewell gether for a neighborhood well merely for domestic 
salute of flames from every wel l and jet in tow� and purposes. S m all factories have been started here and 
cou ntry. No won d er th

.
at �rof. Go.o�ale, 

.
the pr�sld�nt 'I there i n  r u ral places. But the main horings have been 

of the A. A. A. S., felt It  hIS duty , III hIS  partlllg MI- in the vicinity of the larger town 
d ress, to warn the citizen s against a wicked waste of 

s. 

their gaseous heritage ! 'J'HE USE AND ABUSE OF A GREAT TRUS'l'. 

stances in Indiana. On the contrary, the universal tes­
timony was that when a well failed it was never resus­
citated. Professor Orton's note of alarm h as been 
sounded n o n e  too loud.  Warning should be taken 
from the experience at Find lay and other Ohio towns. 
I n  1886 the rock pressure at Findlay was 380 pou nds to 
the sq uare inch, but now in the original field i t  is but 
170 pounds. The Natural Gas Com pany , of Lima, 0. , 
reported at the August meeting of the city council that 
within a single year the rock pressure had been re­
d uced 120 pounds , w ith a prospect that the su pply 
would wholl y run out within t wo years ! Mean wh ile 
farm s  in that vicinity that w ere rented at $20 per acre 
yield at present only $10 or $15 per acre, leaving the 
lessees i n  a constan tly increasing arrearage. In Iud­
iana the rock pressure has l ikewise sh runk in four 
years from 340 pounds to 300, and in certain wells to 
200, or even to 150, at which point the salt water begins 
to flow and th e  wells are worthless. At this  rate t h e  
supply cannot last beyond five years. I n  n e w  wells 
the pressure usually falls  from 30 to 40 pounds soon 
after being d ri l led i n ,  then it  is st.ation ary fvr several 
mon ths, after which i t  fails rapidly, t h e  rate bei n g  
g reatly augm ented when it  fal l s  belo w 275 pounds . T h e  
fact should also be noted t h a t  n e w  wells  d ra w  away 
from old ones i f  located too near tlH'm, the distance 
varying from a quarter of a mile  to a m i l e  and a half. 

Practical men complai n not only of th e  foo l ish waste 
of gas, but that scientific writers give them l itt le defi­
nite i n formation on matters so vi tally i m portant to 
thousand s  of people. They also complain because 
their own conservative m eas ures are not suitably 
backed up by public  sentiment and timely legislation. 
W e are told that rock gas has been burning for ages 
alon g  the shores of the Caspian Sea and a m i d  the salt 
mines of C h i n a ; but the consumers have practiced t he 
proverb ial Oriental econ omy. I n  Madison County alone 
seventy-five w ells are reported, and it  is  claimed that 
each well yields an ave rage of 8, 000, 000 cubic feet of 
gas per day. Of course b u t  a very small per cent of 
this imm ense quantity can be used nnder exist ing cir­
cumstances. The attempt is being made to pack and 
anchor such well s as are not in i m m ediate demand, 
holdinl! their contents i n  re�erve. The plan is a w ise 
one. The Diamond Plate Glass Works at Koko mo own 
twenty well s, besides many acres of  gas land ; and yet 
they actually use but about 5, 000, 000 cubic feet of gas 
per diem. The remainder is  held in reserve . Let this 
idea gain prevalence, let it  be em phasized by me n i n  
authori ty, l e t  it be enforced a s  far a s  possible b y  sound 
legitllation, and w h i l e  speculators and charlat ans come 
to grief, the subterranean resou rces of I ndiana m a y  
yet be h usbanded till another generation enters the 

WHAT I S  1,ATURAL GAS ? 
When the first successful gas well was opened at Ko- arena. 

komo, in October, 1886, people simply stared at it for 
.. I • • • 

Wool Production oC the World. We conversed not only with the intel ligent officers of sixty days as one of the w�nders of the world before 
the various corporations, but also with those whose putting it to any form of useful service. Lavish dis­
n otions, though crude, were often very interesting. plays have been in order ever since on the slightest 
The ingenious but fanciful theories advanced by Ber- provocation . The rival ry between Kokomo, Marion, 

ES'l'IMATED BY THE LONDON BOARD OF TRADE. 

Countries. 1860 1870 1880 1889 

thelot and other European chemists find n u merous Muncie, and Anderson has led each to vie w ith the --------- Po
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advocates. More t han one person assured me that the others in  holding out alluring inducements to settlers Un ited Kingd om . . . . . . 140,000.000 ]50.000,000 149,000,000 134,000.000 
gas was stored in a vast cavern or series of caves, into and manufacturers, . ,  free land and free fuel " being ��)���n���:iC�.G.���e : f�8:go�:ggg ���:)l8g:ggg ��K�2:�J �il8 288:� 
which it was co n stantly flowing as the result of the ac- the watchword. The reward has been a very rapid AuHtralasia . . . . , . . • • . . 60,000,000 1'5.00,1.0(l( 30�,OOO,OOO 450.000.000 
tion of salt water on the m elted metals existing in the growth, until each of the cities named claim s  froUl ��f:/;I�t��� �.��e : : :  �:&:�:ggg ti::l8l::goo:; 2��:ggg:�:g 3�g:ggg:ggg 
interior of the earth. I n  keeping w ith this theory I 10, 000 to 12,000 inhabitants , while the smaller towns Oth�r countries . . . . . .  ...26,�,OOO 

_
69_,000,1100 �3,OOO,000 _1_56_,OOO_,U_00 

was gravely tol d that the flow of the gas wells varied have increased proportionally. In some instances Grand totals . . . . . . • . . . . 995,000,000 1,295,000,000 1 ,626,000,000 1 ,950,000,000 
with ' the ebb and flow of the tides ; that when the heavy municipal indebted ness has been i ncurred, 
great expl osion took place at Hell Gate, the shock wag while in others it has been avoided. Ci ties outside the - • -
felt at Kokomo ; and that there was u nd o u btedly an gas belt have not only been allo wed but encouraged The A ClDe A u tomatic SaCety E n gi n es. 

arm of the Atlantic reaching westward u nder Ohio an<i to pipe the gas away. This was, doubtless, excusable These eng ines, man u factu red by the Rochester Ma-

Indiana. 'f his may account, in part, for the popular concerning Indianapolis, as being the State capital ; chine Tool Works, of Rochester, N. Y. , and arranged 

conviction that the stupendous chemistry of nature but what possi ble advantage can accrue to the favored for using either natural gas or kerosene oil, as ordered , 
works constantly to repl enish the wasted supply, and region from permitting the two l ines of eight-i nch are said to be in greater demand this  season than ever 

that the heaviest draughts made on the subterranean pipe that are now being laid as rapidly as possible before. They are m ade in sizes of one, two, t h ree, a n d  

reservoi r cannot, therefore, exhaust its contents. from Kokomo to Chicago ? It seems foolish for the fou r  horse power, an d are exceedingl y  wel l adapted for 
" I t is practically inexhausti b l e " is the phrase that people to allow themselves to be robbed of this pre- use for almost an infinite variety of pu rposes. There 

has met my eye again and again in the enterprising cious gift of Natur e, and w icked for them to waste it  has been an especial call for these engines for use w ith 

dailies of the region, and t here are scien tists as well as themselves, as so many persist i n  doing. Flambeaux, natural gas i n  Buffalo and Pi t tsburg, w here they have 

boomers who echo the saying. We shall revert to the in country and town, h ave been burned by day and been largely employed for driving ventilating fans in 

top ic presently. B ut, as to the n ature and origin of night. The i l luminating and heatin l! of d wellings and restaurants and for furnish in g  electric l i ghts. One of 

natural gas, a theory is held by the geologists that is p u blic buildings have been with little regard to econo- these engines, of  three horse power, in B u ffalo, is  said 

far more tenable than that of the ch emists j ust men- my. This homely virtue has been almost despised as to have a record of run n i ng, for several weeks, t h irty 

tioned. Knowing that m arsh gas and natu ral gas are u n worthy of consideration by people to whom kind sixteen · cand le power lam ps on a fuel consu m ption of 

nearl y identical, each being a light carbu reted hydro- Providence has generously given " an iuexhaustible  120 cubic feet of natural gas per hour, de l i vered u n der 

gen, the fair i n ference is t.hat they share a s imilar ori- supply. " But the fact ought not to be concealed that , a four ·ounce pressu re. 'I'he engine has a fourteen·inch 

gi n. Stir the sediment at the bottom of a marsh and the leading men of enterprise by whom the resourc-es band w h eel,  and ru n s
' 450 revolutions per mi n ute under 

inflam mable b u b bles arise. The gas they contain of the region are being developed are wisely anxious. a boiler pressure of 110  pounds. D uring the day time 
comes from decayed vegetable matter. So it is  with Mil lions of dollars have been in vested i n  glass works, the outfit is otherwise em pl oyed . 
the larger accu mulations i n  the beds of lakes and seas. paper mills, rolling mills, pulp works, straw board • ' .  -
The Mississi ppi . .  mud lumps " are exam ples, being factories, and n u m erous other i n d ustries, and those A n  Oceau F l u m e  to a Fresh Water Lake. 

mou nds rising for several yard s above the water, an d concerned have a right to look ahead and a sk how long Mr. James F. M i l l igan writes us that Virgin i a Beach, 
em itti n g  from their tops great quantit.ies of carbureted this marvAlous fuel is goin g  to last. Princess Anne County, Va. , has a recently constructed 
hydrogen gas. The Spanish navigators found what I had the opport unity of sounding the officers of sev- ocean fl u m e, from the low water l ine, and su pplied 
still excites the wonder of voyagers across the Atlantic, eral natural gas com panies, and every one of them with water at high tide, which em pties into Lake HoI 
namel y, an area equal to continental Europe filled with felt that the timA had come to call a halt on the reck- ly, 800 feet from t h e  shore, making the lake salt i n  
an enormOllS mass of seaweed , single specimens being less abuse o f  a great trust. Some o f  the l argest con- stead o f  fresh, a s  heret.ofore. The construction has 
h u ndred s of feet long, and their stems huge vegetable sumers have very sensihly laid their plans on the bee n sim ple and inexpensive, the mouth of the flume 
cables a foot in diameter. Imagi n e  some ancient Sar- theory that the natural gas will  presentl y fai l, in which being Y· shaped and strongly backed with piling to 
gaslilo Sea to have had its mass of algre caught in a be d event they expect to make use of ordinary fuel gas. It w ithstand the heavy surf.  The work has been done 
of calcareous mud w h ere i t  underwe n t  slow decompo- h as been stated that certai n wells  w hich have fai led u pon the plans of Mr. J. J.  Powers, a Brook lyn . N. Y . ,  
8ition. What a measureless quantity o f  gas would h ave revived after being closed awhile, and have even sa nitary engi neer, Mr. P .  W .  Van Houghton, of H ack 
have been m an u factu red and afterward imprisoned in been stronger than before, the plain inference being a ensack, N. J . ,  having been the superintendent and 
the surrou ndmg lImestone formed from the m ud ! The contmuous generatIOn of gas. But I found no such lll- contractor. 
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SHIP BUILDING ON THE GREAT LAKES. 

The launch which affords the su bject of our first 
page illustrat ion, besides being rather unusual to East­
ern eyes in that the vessel slides off the ways in a side­
wise position, is remarkable in the fact that it repre­
sents the bui lding of the ninth steel screw propeller of 
th is class by one firm in a l ittle over eight months, 
w ith an aggregate carrying capacity of over 26,000 
ton s. The bu ilders, the Glo be Iron Works Com pany, 
of Olevel and ,  Oh io, claim that this not onl y exceed s 
the amount of tonnage in iron and steel ships produced 
for a corresponding time by an y shiphui ld ing fi rm in 
Am erica, but bel ieve that it surpasses the work of any 
8 u ropean sh i p  yard for a sim i lar period . The lau nch 
was i ll every w a y  a success , the vessel s l iding smoothl y  
i n t o  t h e  water, and rol ling b u t  little before settl ing 
into her n atu ral position . 

The Norman is a staunch steel steamer, of the same 
sty le as her eight p redecessors , with a length of keel of 
296 ft.  5Yz in. ; length over all ,  312 ft.  5Yz in . ; beam,  40 
ft. ; m o u lded d epth , 24 ft. 7 in . ;  draught,  15Yz ft . H er 
engines are triple expan sion, with cyli nders 24, 38, and 
61 in .  d iameter, respectiv ely, and a 42 in .  stroke. She 
will have an in jepen d ent air pump condenser. Her 
wheel is  sectional and 14  ft. in d iameter with a lead of 
17 ft. She has two boi l ers of th e Scotch type,  each 14 
ft .  i n  d iameter an d 12Yz ft. lon g, with t h ree furnaces, 
the hoilers being designerl for 160 pounds  pressu re 
to t he inch. S h e  has eight load i n g an d two fueling 
hatches, with steam windlass and ct\pstan forward, 
stea l ll capstan aft, and steam steering apparat us. She 
wil l  have three pole spars with standing gaffs, but no 
canvas. 

The importance of the com merce of  the great lakes 
on our northern border, and the great shipbuilding 
ind ustry necessarily developed thereby, are matters 
which people on t h e  seaboard are too l i kely to u nder­
estimate. The growth of shipbuilding on the lakes 
has been particul arly marked w ithin the  past th ree or 
four years, the vessels bein g  m ostl y large freight car­
riers of iron and steel . C h icago has j ust en tered this 
field, the keels of her first two steel ships having been 
laid in July. The material for them is be i ng brought 
from Cleveland , but it is  expected soon to use steel 
plates rol led at South Chicago. Last year the tonnage 
put afloat by l aKe bu i lders was almost exactly equ al 
to that bui lt  at all the Atlantic, Gulf  of Mexico, and 
Pacific ship  yards combined. 

Lake navigati on i s  very material l y  interru pted by 
ice during the winter month s, but  during 234 days of 
last year ton n age was passed through the Detroit River 
to the amou nt of 10, UOO,000 ton s, which is more than 
the entries and clf'arances of all th e  seaports  of the 
United States, and 3,000,000 tons more than the com­
bined foreign and coastwise sh i ppin g of Liverpool and 
London. 

Profit Shari ng by a Coal C o m pany. 

'l'hree years ago the Camp bell's C reek Coal Company, 
in the  Kanawha Valley, commenced the  sharing of 
profits with it.s men,  and on the first occasio n  divided 
someth i ng over $6, 000. Last year the amount was 
much less, because the profits were smaller. The result 
this year is shown in  the an nou ncemeut that on Sep­
tember 20 the compan y wi l l  divide $4, 500 among the 
men. The money is given out i n  proportion to the 
amoun t of wages the men earn, and the next distri bu­
tion w i l l give each m an an average of about $60. Be· 
sides sharing the profits, the com pan y does a sort of i n­
surance business among the  miners i n  a novel an d  CO Ill­
mendable m anner. In that district the miner is  
• •  docked, "  or forfeits a certain amount of his wages 
when the coal he turns out has over a fixed percentage 
of slate. The compan y m entioeed takes the dockage ac­
cording to the general custom, but  that amount, in­
stead of goi ng to  the company, is pu t into a fund for 
the benefit of the men. From thi" fund the men are 
en titled to draw $4 per week when s ick. Ou several oc­
casions, when through n umero us demands this fund 
has become exhausted, the firm replenished it  tem­
porarily.  In another way this company and its em­
ployes have moved togeth er for the common good. In 
that local ity the pub lic schools are open only  about 
fou r  months i n  the year. To cont inue the schools for 
nine months each year, the miners pay each twenty 
cents per month into a private school fund. The effect 
of th is plan of sharing profits, and the m utual good 
feeling bet ween the men and their em ployers, is plainly 
apparent.. The men are contented and steady ; they 
have improved morally and physical ly.-American 
ManUfacturer. 

. , . . . 

A New- A ntidote to Cholera. 

"'titutif i c  �mtri,au. 
®o�re9ponbence. 

Work o C  AlDateu r Electrician •• 
To the Editor of the Scientific American .-

I am a su bscriber to RCIENTIFIC AMERICAN and SuP­

PLEMENT, and right  here I wou l d l i ke to state one 
thing in reference to my views on the question of ama­
teurs and others making electrical a pparatus  accord­
ing t o  i n structio n s  giv,'n in these papers, and that is 
th is :  That if  any person wants to make any suc­
cess, let h im fol low out the instruct ions religiousl y. In 
making the si mple electric motor, from the very start 
I made only slight deviations from the instructions, 
and every time I had to com mence right from the 
s tart, and when I d id so everything came out as prom­
ised . I have not finished m y  m otor yet, but from m y  
experience I can assure y o u  I shal l keep strictly to 
your instructions. 

I merely mention this, as in my o w n  experience I 
havp. found others w h o  have give n  u p  a motor half 
finished, because they had not enough common sense 
to do  as they were tol d .  

The , .  army " y o u  referred t o  i n  your original notice 
is indeed a mighty one, possibly greater than you 
ha ve any idea o f. E. MAYER. 

Bea vel' Fa l ls, Pa. 
. ' . . . 

The Cube Uoot--Easy Method Co r Us Extraction. 

1'0 the Editor of the Scientific A merican .-
The following is a qu ick method of extract i n g  cube 

root, when root is a whole n u m ber, from 1 to 1 ,000. 
For l arger roots I prefer method p ublished in SCIEN­
TIFIC AMERICAN SUPPLEMENT of September 6, 1890. 
In i l lustration the following eigh t examples were done 
in twel ve minu tes, w i t h o u t  the sligh test k n o w l edge of 
the roots. The last fou r were calculated mental ly. 

Find cube root of fol lowing : 

Exam ple 1 . -91tl,330, 048. Answer-972. 

" 

2. -741,21 7 , 625. 905. 
3 .-188. 1 32,517. 573. 
4 .- 7 ,345, 373. 197. 
5.- 493, 039. 79. 
6.- 175,616. 56. 
7.- 42,875. 35 . 
8.- 512. , I.  8. 

In extracti ng the cube root of numbers of three 
periods it is not d i fficu l t to find the l argest cube in first 
period mental ly, and by two or three trials to get the 
largest c u  be in  first and second periods ; but to get the 
last figure of root requ ires many trials by old met hods. 
But  by this method the last, or  u nit, figure of root is 
the easiest to obtai n , provided the root i s  a who le TlU m­
ber. If it is n ot a w hole n u mber, this method is so 
rapid that it is qu icker to use it, and cube the root 
found afterward by way of proof. By use of fol lowing 
table, w h ich can be easi l y committed to m emory, it  is 
surprising how rapidly you can extract c u be root of 
any n u mber a perfect power up to 1,000, 000,000. 

All cubes end in g i n-
1-its root w i ll end in 1 .  
2- • •  8. 
3- 7. 
4- " " 4_ 
5- " 5. 
6- " 6. 
7-- 3_ 
8- " " 2. 
9- 9. 

This is easi ly  com lllitted to memory. The first and 
last n u mbers, 1 and 9, and cen ter n u m bers, 4. 5, and 6, 
are al ways the same in unit col umn,  in cube and root . 

When cube ends i n  2, ,\'Oot will end in 8; added = 10. 
" 3, 7 ;  = 10. 

7, 3 ;  = 10. 
u .  8, 2 ;  == 10. 

Example-What is  cube root of 343 � If it  is  a whole 
n u mber, it m ust be 7, as 10 - 3 (the unit  figu re) = 7 = 
cube root. If  you do ubt it, how quickly you can m ul­
ti ply 7 X 7 = 49 X 7 = 343. 

According to the British Medical Journal, M. Roux 
has tried to cultivate the cholera microbe of  Koch in 
an i nfusion made from the refuse of malted barley 
left after extraction in the brewing of beer. It is a 
l iqu id in wh ich nearly all other m icrobes grow well, 
except the one above mentioned. This not on l y will 
not thrive in  i t, b u t  when immersed i n  it is  q uickl y 
killed. He h as therefore suggested to the /Societe des 
Sciences Medicale8. of Lyon s, that the infusion m ight 
be of use in  the t reatmen t and prophylaxi:> of cholera. 

Re ferr i n g to example 1, what is cube root of 
9 1 8,330,048 ? We know that 9 i s  largest cube contained 
in  918. 9 X 9 = 81 X 9 = 729. We now want the sec­
ond figure of root. As 918 is nearer 1 , 000 than 729, we 
take it  for granted our trial root should be nearer 1 00 
than 90. So wi l l  try 98 for trial root and find it too large. 
Try 97, and find it the largest cube root conta ined in 
the first two periods, 918, 330 , To get the last or unit 
figure of root-by reference to t able that can be re­
membered easi ly , as cube ends in 8, root m ust end in 2, 
makin g anS Wl'r 972. As it  takes but t wo or three l1Ii· 
nutes to get this result. it will  pay to use this rule always, 
as you can cube the root fou n d .  and if it proves to be 
right, which is al ways the case when cube is a perfect 
power, it saves a m u ch longer method. Exam ples 1, 2, 
3, and 4 are all done in the same way. Examples 5, 6, 
7, and 8 a.re so easy they are done mentally. 

Example 5. -What il:! cube root of 493,039 ? The 
largest cube root in  493 is 7 X 7 = 49 X "I = 343. Can­
not be 8, as 8 X 8 = 64 X 8 = 512. Havi n g fon nd root 
of first period = 7, second period, referri n g to table, is 
9. Answer, 79. 

' 

Example 7. --Wbat is cube root of 42,tl75 't The larg-

est cube root in 42 is 3 X 3 X 3 = 27. 4 is too large. 
The root of second period, per table, is 5. Answer, 35. 

Brooklyn , N. Y. E. G. TREMAINE. 

qu e nchi n g  oC Fi res on St. amshi ps. 

The fire which burned for an hour or more among 
cotton bales i n  the hold of the White Star line steamer 
Majestic, at her New York pier the other night, sug­
gests agai n the query why the owners of the large 
steamship l ines do not make some effort to adopt a 8YS­
tem for fire extinguishment by m eans of carbonic acid 
gas, which has been shown to be so effective and eco­
n omical a q uencher of flames in con fi n ed spaces. In 
th is  case considerable damage was done, m ai n l y by 
water, before the fire was put out, whi le  when the 
steamer Mentone put i n to Pl y mouth the o ther day with 
her cargo on fire her hold h ad to be entire ly fiooded,  to 
the ruinl.'"tion, probably, of her whole lading ; and so 
it  is, and must nat urally be, in every in stance of  t h e  
k i nd where water is em ployed . U pon the  other hand, 

Fire and Water sensi bly  adds, Dlany cases are u pon 
record w h e re by th e  injEo'Ction of carbon ic acid gas i n to 
the  hold fires have been smothered and the  d am age 
entire ly confined to that by burn i ng . 

As a case in q uestion may be ci ted t h at of t h e  hark 
W h istler, mentioned by C. T. Hopkins in t he Com­

mercial News, of  San Francisco. Every effort to put 

out a fi re on this  vessel b y  the usual methods had fai led , 
when the injection of carbonic acid gas was tried and 
the flameo extinguished, and w h e n

' the underwriters 
appraised her cargo, it  h;  said t h at " not the l east par­
ticle of dam age attri butable to gas was discovered . "  
Again,  last Decem ber, t h e  bark Beltana p u t  i n t o  Lyt­
t ieton , N. Z. , w ith a six days' old fire in her cargo, w h ich , 

h owever, was p ut out i n  four days by fifty-t wo ch arges 
of carbonic acid gas forced into the h old th rough ho l es 
in the deck and sides. 

In commenting upon th ose facts an insurance con­
temporary remarks : .. It does seem st range that t h i s  
effecti ve  safeguard , w h i c h  r e q  u ires for its generat ion 
on l y  a few barrels of marb l e d us t  and t wenty or th i rty 
gallons of hydroch loric acid ,  with a l it tle sim ple ma­
ch inery in the way of h ogsheads for the con fi nement of 
the  gas and hose for its inj ection , is not u n i versa l l y  re­
qu i red for the preservati on of l i fe and property on t h e 
h igh seas, especial l y  as in the ho ld  of a vessel ,  which 

can be tigh t l y  closed, t h e  principle of chem ical ex­
t in gu ishmen t can be applied with almost certai n suc­

cess. " And this reflect ion would appear to apply more 
particu larly to the great Atlan t i c  l iners, in w hich the 
add it ion of  such apparatus to the existing machinery 
and equipments would be so sim ple a m att er ; while 
there is  so much reason to be l ieve that the adoption of 
the system would resu l t  not only in  the sav i ng o f  prop­
erty, b u t might at any time prove the m eans of avert­
ing loss of l i fe . 

. . . ' .. 
Trade Schooh •• 

The Ph i lad el phia Telegmph thinks Secretary Wal­
lace struck the keynote of the discussion before the 
United Typothetre, i n  Boston , rece n t l y ,  when he offered 
the mech an ical t rade schools as the true solu tion of 
the problem s  connected with the ed ucation of sk i l led 
labor. The apprentice system, which formerly afforded 
the means of trad e education,  has been abandoll ed,  
and is no w  hardly  anywh ere i n  pract ical use. It  is 
futile to discuss the .  merits and demerits of that sys­
tem in view of the facts. Whether good, bad, or i n d i f­
ferent, our people have departed from it, and t h ere is  
every reason to be l ieve they will never return to it. 
'N e may regret it-and wme of our conservat i ve me­
ch anics doubtless d o  re gret i t-but that does not alter 
the  case i ll the least. The fact i s  that apprenticesh i p  

is  a th i ng of t h e  past, a bygone institution s o  far as 
America is concerned . "'Ne could not rev ive  it i f  we 
wanted to, and it i s, therefore, incum bent u pon us to 
prov ide ot h er w ean s whereby our  youth can acq uire 
mastery of the handicrafts by wh ich the work of the 
com lll u n ity is carried on . The means best adapted to 
this use in this cou n try is the t rade sch ool . 

• '4 1  . ..  
Su ccess oC Va cel n a t i o n  I n  Germ a n y. 

Under the law of Germany making v accinati on COlD­
p ulsory and providing for revaccination at st ated 
periods of l i fe, says the Sanitary Inspector, small  pox 
is almost complete l y  d i sappeari ng from the Germ an 

etu pire. A late official report states that i n  1 888 only 

110 deaths frotn �mall p o x  occu rred i n  the w hole e lll p i re, 

and that this n u m ber is  58 fewer than occurred in 1�87, 

and 87 fewer than in 1886. Of the 1 10 deaths, E8, or 

about  fou r  fi fths of the whole num ber, occn i . ;;<i in 

those parts of  the e m p i re immediately bordering other 

countries not wel l  protected by vaccination, and i n  

wh ich t here is constant intercour�e between t h e  vacci ­

n ated and the u n vacci n ated sides of the boundary. 

More than one-th i rd of all th e deaths occu rred in th e 
Prussian p rovince of Posen . Com paring the small pox 

death rate of t h e  large cit ies of other countries with 

that of the larger cit ies  o f  Ge rman y, It. w a s  136 ti mes as 

great in the ci t i es of Austria.  30 t i me� as great i n  th ose 

of H un gary, 16 times as great, i ll t ho�e of Englanel,  24 

ti mes as great i ll those of Be lg i u m , and tw ice as great 

in those of Switzerland as in the Germ an cities. 
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3EAMLES� TUBES FROM SOLID BLOCKS OF METAL.* 

In out agE' of  g'l ea.t inventions a new discovery m ust be 
VE'ry rE'markable to exci te the interest of a large circle, 
and still the wonder of which we are about to speak 
ha� rendered the 
technical w o r l d, 
w h i c h is accus­
tomed to strange 
p h e n o m e n a ,  
s peechless w i t  h 
surprise. It has 
long been possi­
blE' to mould iron 
and steel like wax 
under the steam 
ham mers of our 
factories, but it 
would s e e  m in­
cred ible to even 
the modern engi­
neer that these 
substances could 
be as easily han­
dled as they are 
now, t h a n k s  to 

REINHARD MANNESMANN, 

this new i n vention. What was Vulcan's forge com­
pared with the art of  the present day ? 

Heretofore, when tubes were to be produced, the 
glowing m etal was rolled into sheets between two 
hard rollers which worked parallel to one another, and 
then these sheets were riveted or soldered. If special 
strength was desired, the tubes could be bored or ren­
dered more durable by bei n g  galvanized. Several 
years ago it was ru mored that t ubes had been success­
f u l l y  rolled from the block, and that tubes m ade in 
thiS manner h ad a resistance five or six times as great 
as that of tubes made in the ordinary way. This 

ru mor was received with great in creduli ty, which was 
strengthened by the fact that the article did not ap­
pear on the market. Now the inventors, the Mannes­

mann brothers, have come before the public with their 
perfected method, and at one blo w  the technical possi­
bilities of construction have been greatly increased. 

In the Mannesmann machine the rollers are pro­
vided w ith spiral grooves and ridges and are placed at 
angles to each other. Their movement is in different 
directions, causin g  shoving and turning of the red hot 

metal bar placed between them, and when these im­

pulses are thw.arted, the surface of the bar is carried 

along, leaving the center or core stationary. The 
.. skin " of the bar is literally .. drawn over its ears," 

and th us the tube is formed. It is possible to make 
tubes which are closed at both ends, and it  has been 

. ascertained that such tubes contain a gas formed of a 
mixture of hydrogen and one per cent of nitrogen, 
which must have been pressed out of the iron. 

The structure of the Mannesmann t ubes is very pe­
cul iar, and the metal is treated in such a manner as to 
greatly increase the cohesion o f  every part. After re­
peated experiments it  has been calcu-
lated that this new material will stand a 
pressure of 4,000 atmospheres, tb at is, 
each square centimeter of the tube can 
sustain a pressure of 4,000 kilogrammes 
(about 8,000 pounds). The machine ope­
rates w ith crush ing strength. The in­
ventors have succeeded in constructin g  
fl y  w h eels which store up from 8, 000 t o  
10, 000 horse power, which, when the 
brakes are applied, is given off again in 
30 seconds, this being sufficient time for 
the completion of a 2 inch tube 4 meters 
long. The metal is kneaded like a soft 
mass, and there is no form that it cannot 
be made to assume. 

The applications of the Mannesmann 
material are very numerous, and wi l l  
make many changes i n  present technical 
methods, for it will be apparent to even 
the laity that these light tubes, to which 
any desired form can be given, and which 
retai n the strength of a bar of metal, will 
admit of constructions wh ich formerl y 
seemed i m possi ble. Thus an entirely new 
field is opened to bridge b u i l ders, who 
have found it d ifficult  to obtain material 
which was sufficientl y l i ght, and at the 
same time had the requisite strength, for 
long spans. The new method will also 
be a great aid to progress in the manu­
facto.':., of weapons. We rej oice that this 
J j,;covery i s  the work of Germans, for we 
are often classed among the dreamers, 
and here is a truly practical invention.-­
Uebel" Land und Meel". 

• • •  

Two minutes 8� seconds for a mile's 
trot was the wonderful time made by the 
four year old stallion Alabasteo, at Inde­
pendence, Iowa, August 29. 

J'citut if i c �mtrt, .au. 
quick Ship Building. 

The rapidity with w hich iron stearn vessels may now­
adays be constructed, when proper tools, machinery, 
and materials are at hand, is well exemplified by some 
of the English ship builders. 

W. Doxford & Sons launched from their yard at Pal­
lion, on August 16, a cargo steamer named Faizilka, 
built to the order of the British India Steam Naviga­
tion Company, Lim i ted, of London, Glasgow, etc. TlJis 
vessel is of steel, with cell u lar bottom fore and aft, and 
teak upper deck and poop bridge and forecastle, to 
Lloyd's 100 A 1 class. Her di mension s are ; Length, 
380 feet ; breadth, 48 feet ; depth, 29 feet 3 inches. The 
engines are the ordi nary triple-ex pansion three-crank 
type, by Messrs. Doxford, the cylinders bei ng 28 
inches, 46 i nches, and 74 inches, by 51 inches stroke, 
supplied with high press UTe steam from three large 
boilers, capable of driving the vessel 11  knots loaded 
with 6,000 tons on a remarkably light draught of 23% 
feet. She is for the East Africa trade. H er keel was 
laid on the 12th of May, so that she has been b uilt in 
the space of three months and four days. 

The Rangatira, lately built by W. Gray & Co. , Lim­
ited, is nearly 400 feet in length, bread t h  47 feet, depth 
29 feet 4 inches, and is built to the highest class at 
Lloyd's. This vessel is the largest yet built at the port of 
the Hartlepools, and has a carrying capacity of abou t  
6,250 tons. She has been fitted b y  Messrs. Shaw, Savill 
& Co. w ith two complete sets of the Haslam Foundry 
and Engineering Company's refrigerating machinery, 

a 

THE MANNESMANN PROCESS. 
a a, the rollers ; b, the bl ock of metal. 

and are of the triple- expansion type, working on th ree 
cranks. The cylinders are 27 inches, 43 inches, and 72 
inches in diameter, with a piston stroke of 45 inches. 
Steam is  supplied by three large double-ended boilers, 

MAX MANNESMANN. 

containing in all 
twelve furnaces, 
an of which lead 
into one funnel,  
10 feet in diame­
ter. The workin g  
pressure 0 i t h e  
s t e a m  i s  1 6 0  
pounds a square 
i n c h .  O n  t h e  
measured mile the 
average speed on 
four runs was 11% 
knots per hour. 

H a r l a n d  & 
W 0 I f f , Bel fast, 
h a v e launched 
the s t e a  m s h i p  
Georgian, 441 feet 
long, 45 feet beam, 
by 34% ft.et deep, 

and is the largest cargo boat afloat, being capable of 
carrying nearly 7,000 tons dead weight. She is fitted 
for carrying cattle to the number ol 1,OOO. Her holds 
are fitted u p  with refrigerating cham bers for carrying 
d ead meat, the system adopted for cooling being the 
Kilbourn Refrigerating Mach ine Company's. 

A steel screw steamer named the Park more was 
laun ched recently by Charles J. Biggar, Londonderry. 
Length between perpendiculars, 340 fe�t ; breadth 
moulded, 42 feet 4 inches ; depth of hold, 28 feet 3 
inches ; gross tonnage, 3,500 tons ;  dead weight capaci ty, 
5,000 tons on a m ean draught of 24 feet. She has been 
specially constructed for trade between Liverpool and 
Boston and Baltimore, accommodation being provided 
for about 1,000 head. 

• •  I • •  
(Jan (Jonsumptlon be Cured '1 

Among the subjects that came before the recent 
Medical Convention at Berlin, for consideration, was 
that of the treatment of pulmonary com plaints. The 
question as to whether consumption can be cured, or 
whether it can be prevented among persons who in­
herit weak l ungs, is one that has for generations ex­
cited the liveliest interest among medical men.  'l' wo 
reports were made to the Berlin convention on this 
subject. 

Dr. Paul Gibier, of the Pasteur Institute in this city, 
who was a member of the Berlin convention, was 

the holds being lined all over with a non-conducting asked by a Sun reporter what he thought the proba­
material, so as to entirely insulate them from the ordi- ble outcome would be of the reported recent discov­
nary atmosph ere. When fully loaded this vessel will erie� relating to the treatment of consum ption. 
carry over 70,000 carcasses. The m ain engines for driv- " I  have received a copy , "  he replied, " of an elabor­
ing the vessel have been supplied by the Central Ma- ate report by Prof. Granch er, of the Pasteur Insti tute, 
rlne Engine Works of Messrs. W. Gray & Co. , Limited, I Paris, that has j ust been m adelto the French Academy 

of Medicine, giving the results of  experi­
ments in preventing consum ption by vac­
cination. The animals operated u pon 
were rabbits. Briefly it may be said that 
the obj ect aimed at by Professor Gran­
cher is to make the rabbits  consnmpt ive 
proof. The virus is prepared from tuber­
culosis bacillus (t.he germ of consum ption) 
and is  of ten grades of stren gth. The 
inoculations were made at intervals of 
ten days, care being taken to see that the 
animals were in a perfectly healthy con­
dition. After being subjected to this 
treatment the rabbits were inoculated 
with virulent virus, but no development. 
of tuberculosis followed. The efficacy of 
the treatment was i l lustrated by inocu­
lating other health y rabbits, w h ich had 
not been treated according to the new 
discovery, with the virulent virus. In all 
these cases tuberculosis was quickly de­
veloped, and the an imals died. None of 
the consumpti ve-proof rabbits were af­
fected. It  w i l l  be seen that the treat­
ment thus far is a preventive of the dis­
ease, but further experi ments are being 
made with the hope of being abl e  to 
apply the t reatment, or one somewhat 
similar, to pat.ients in which tuberculosis 
has been fully developed." 

• • •  

• For more full description of this method of making 

leamlcss tubes, with Illustrations, see SCIBNTIFlC 
AllBBICAN SUl'PLBllBNT, No. 61L SPECIKENS OF WO:aX DONE BY TIlE KANNESlillAD P:aOCESS. 

DANIEL QUICK, living near Atwood, 
Platt Cou n ty,  Ill . ,  while digging recently 
a tile ditch on his farm, unearthed the 
remains of a gigantic mastodon. The 
tusks measure 12 ft. lon!l' and are 10 in. 
in diameter. Taking the tusks as a baSIS, 
the Mastodon gigantms was 12 ft. in height 
and over 18 ft. long. The skeleton would 
measure 17 ft. 5 in. in circumferenoe. 
The skeleton was only three feet below 
the surface of the ground. This is one 
of the largest specimens of this species 
ever dil!covered. 
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Th e Dangers oC Electricity. 

At the recent meeting of the National Electric As­
sociation, Cape May, President Dr. Henry Morton, 
President of the Stevens Institute, gave an interest­
i n g  paper on the dangers of electricity. Among other 
things he says : 

The Employers' Liability AssurancE' Corporation, 
after collecting a m ass of m aterial from a great variety 
of sources, h as formulated a series of rules for the pro­
tection of those employed in erecting and operating 
electric apparatus involving the use of powerful and 
therefore dangerous currents. These rules have been 
exam ined and approved by several of the managers of 
prominent electric companies, and so far it would ap­
pear as if no accidents h ave resulted from the use of 
electric currents where these rules have been followed, 
and that most i f  n ot all the accidents which have oc­
curred would have been prevented had these rules 
been followed and obeyed. As the author had some­
thing to do with the framing of these rules, his chief 
object in presenting the paper was to secure their  
criticism by those best able to perceive their im perfec­
tions, and such suggestion s  as may lead to their bene­
ficial modification or extension. The rules are as 
follows : 

1. Do not touch or handle any electric wire or ap­
paratus of any sort while standing on the ground,  or 
while in contact with any iron work, gas or water 
pi pe, or stone or brick work, u nless your hands are 
covered with rubber gloves, and you are provided w i t h  
such p roperly insulated tools as h ave been declared to 
be safe and in good order by the electrician or other 
com petent officer of this com pany. 

If it is at any time n ecessary to stand on the ground, 
or on any surface not insulated from the ground, whi l e  
handling electric wi res a n d  apparatus, rubber boots o r  
an insulated stool should be used. 

In moving wires hangi ng on or lying over electric 
ligh t wires, lamps or fixtures, use a dry hand line. 

2. Never handle  any electric wire or apparatus with 
both hands at once w h en this can be avoided, and if it 
is necessary to d o  so, be sure that no current is present, 
or that one or both h ands are protected by rubber 
gloves or o t her efficient insulation. 

3. When handling line wires, treat each and every 
wire as if  it carried a dangerous current, and under no 
circumstances allow yourself to make contact between 
two or more wires at  the same time. 

4. Never open a circuit which has been in use with­
out giving notice to the superintendent, or whoever is 
in charge, of your i n tention to do so, and at the same 
time request that the same line be opt-ned at the main 
station, and kept open until you have given notice that 
your work on that l ine is complete. 

5. In the dynamo room never go near the belts or 
dynamos, nor touch any apparatus unless you are fully 
informed and instructed how to do so. 

Tools used by linemen should be provided with insu­
lating handles of hard rubber or other eq ually good 
insulator. It  is the d uty of each lineman to look after 
his own tools and see that they are in good order, es­
pecial ly as to their insulation . 

6. Lam p trimmers and others engaged in the care of 
lamps m ust see that the switch putting the lam p in 
circui t  is  t urned off before they handle the lamp" in any 
way. 

7. In construction work, a space of at least 20 inches 
ID llst be left between the holes for pins on the cross 
arms, so that a lineman may get to the top of the pole 
and work without danger. 

The same insuran ce association has collected the au­
then tic records of a n u m ber of so-called " electric acci­
dents " or accidents happening to the employes of elec­
tric com panies. I have now before me the abstracts of 
91 such cases. 

D r. ¥orton concl udes as follows : " O f course I do not 
IDean to imply by this that these rules are perfect or 
com plete, but only that they seem to be in the right 
direction, and to furnish a starting point from which 
further developments may proceed. 

.. No one having even an elementary knowledge of 
electricity as it existed ten years ago needed or needs to 
be convinced of its power to do harm where all sa fe­
guards are removed ; and the occasional declarations 
of i t s  harmless character which have been uttered can 
onl y  be accou nted for by reference to that combative 
dispo<ition which impels some minds always to take a 
view in opposition to any which may be expressed, and 
gi ves birth now and then to a book or pam ph let dis­
proving the law of gravitation or the solar origi n of 
light and heat. To say this is, however, far from 
agreeing with the other extremists who would banish 
erectri6ity from our daily walks and occupations, or 
place it under restrictions which might render it harm­
less., but which certainly would render it relatively 
useless for the countless purposes in which its efficiency 
demands its full development. 
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weapon in our victorious contest with the inimically 
destructive forces of nature. " 

. ' . ' . 
A LADY SLIPPER ORCHID. 

Hybridists are as diligent as ever in their operations 
among the lady sli pper orchids, and one of their most 
recent additions is the handsome plant shown in our 
illustration. It was raised in the nurseries of Messrs. 
Sander & Co. , St. Al bans, England, from C. super­
biens and C . . Roebeleni, the latter being the pollen 
parent. At the meeting of the Royal Horticul tural 
Society in the Drill Hall.  July 8, it was exhibited and 
generally admired, receiving an award of merit as a 
recognit ion of i ts value. 

C. Youngianum may be said to be intermediate be­
tween its two parents, as certain characteristics of each 
of them is at once noticeabte to a practiced eye. The 
leaves are light green, having the u pper surface tra­
versed by longitudinal darker green l ines, w hich are 
connected by means of dark bars. The strong, d u l l  
purple pubescent scape o f  t h e  plant in question bore 
two large flowers, and, curiously enough, besides the 
usual bract at the base of the ovary, it also had an­
other in the shape of a young leaf about a third of the 
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Gas Service Pipes. 

Prog1'essive Age, referring to gas pi pes in our streets, 
states most truth fully that services are corn monly 
made of a material that under conditions of moisture 
and atmospheric contact deteriorates rapidly. Under 
the frequently occurring conditions of moisture and the 
contact of soi l containing salts, iron works refu�e, ashes 
or manure, or subject to seepage of nric acid, wrought 
iron will rnst out in a few years or months. Easy to 
lay and strong to resist crush i n g  or cutting strain, it is, 
except for susceptibility to corrosive action, the i deal 
small diameter gas conduit. Steel pipe, which is 
stronger, has an advantage in its greater resistance to 
rupture while in the lathe or under the tongs ; but 
aside from this it is practically the same as wrought 
iron as far as adaptability to service work is concerned. 
Where the corrosive action of the soil on iron is par­
ticularly bad, lead pipe is sometimes used for 'lcl'vices. 
Except its resistance to corrosi ve action, everything is 
against it. Fi rst cost, ease of manipUlation, strength , 
and resistance to cutting strains are all in favor of the 
iron <)1' steel. If these could b� adequately p rotected 
from the present ill effects of con tact with corrodin� 
substances, little would be left to desire in the way of 
service materials. 

Galvanizing or zinc coating naturally suggests itself. 
Against m oisture and the oxid ation due thereto this is 
a protection. But soil often contains corroding agents 
against which a zinc coating cannot protect an iron 

. pipe. This fact is too well known t() require proo\ .  

A LADY SLIPPER ORCHID -CYPRIPEDIUM YOUNGIANUM. 
[From a drawing by Mr. Jobn Weathers.] 

way up. But this was probably an abnormal state of 
affairs, which is unlikely to occur when the plant 
blooms again. The u pper sepal is creamy white, tinged 
with green at the base, and handsomely marked with 
dark mad d er brown stripes, while each of the i nter­
vening spaces is decorated with a ro w of spots of the 
same color. The lower sepal is not so large ; it is white, 
with pale green stripes. The petals remind one very 
m u ch of those of C. M01'ganire, but they are not so 
long nor so broad as i ll that fine hybrid. They are also 
white flushed with rose at the margins, which are 
fringed with dark grizzly hairs, and heavily spotted 
with madder brown on the front surface. The blunt,  
oblong pouch is of  a soft olive brown color in front, 
passing into pale green behind,  while the inflexed basal 
lobes are sparsely studded with small, red dish brown 
warts, and the surface of the pale green roundish sta· 
minode is marked with dark green reticulations. On 
the whole, notwithstanding its lateness in the field, C. 
Youngianum Illay be considered a success, and will n o  
doubt take its place among fi rst-class hybrid lady's 
slippers . ...,...J. W. , in Gardeners' Magazine. 

Something better is needed. Tar is exten sively used. 
It helps somewhat, but it ie, i f  ever only when used in 
quantity and with m uch care t.haG i t  can be called a 
complete protection. Various com pounds of tar, gl ue, 
rubber, etc. , are used, and some with considerable suc­
cess. They all require care in the preparation and ap­
plication, add to the diffi culties of l aying pipe, an d are 
easi l y  removed by erosive action. It is not, perhaps, 
improbable that ou r successors in  the n ext century will 
use a n on-corrosive al uminum pipe for service work. It 
would be a near approach to perfection. But that is 
far in the f uture. At p resent the most encouraging 
prospect is in the d irection of lead· coated pi pe. We 
have seen, the writer states, sam ples to w hich the lead 
adhered so tightly that the abrading action of tongs 
and wrenches was not com petent to remove it ; an d we 
have in our possession an iron nail,  similarly coated 
with lead, which spent several months in a bath of cor­
rosive acids without apparent damage. Evidently i f  
t h i s  coating can be done at or near cost of galvaniz­
ing, lead-coated pipe is destined to have an extensive 
application to service work. 

One fruitful cause of the destruction of service pipes 
the writer believes to be the ground ing of telephone 
and t.elegraph wires over them. He has seen services 
honeycom bed as the result of electrolytic action caused 
by the passage of small currents of el ectricity over them 
to damp ground. 

He also believes that the question of tightness in a 
cast iron gas main is mainly one of joints ;  in a service, 
of the m aterial of the conduit. To discover l eaks i n  
mains is  comparatively sim ple. Bare down t o  the joints 
and you locate the smaller leaks. The large ones due to 
fractures ordinarily announce themRelves. A service 
has almost the same liab i l ity to leakage at each point 
throughout its len gth, and the only thorough examina­
tion consists in stripping it. How important then i t  is 
that it should be properly laid , and of the most endur­
ing material, which has the necessary stren gth to resist 
the strains which may ordinari ly come u pon it. 

• • • I .  

Locomotives Cor the St. Clair T u nnel. 

.. The true opinion is that which is supported by past 
experience, and which advocates the fullest devel op­
ments of po wer to which this agency can attai n, com­
bined with the use of all  the means of protection by 
which h u man intelligence can protect itself while using 
to the utmost this potent and, therefore, dangerous-

• • • • •  

The Baldwin Locom otive Works, Philad el phia, have 
the contract for builrling four decapod tank locomo­
tives for service in the new railway tun nel under the 
St. Clair River bet ween Port H u ron, Mich . ,  ann Sare 
nia, Canada. These engines are to have cylinders 22 
by 28 i nches, five pairs of driving wh eels 49 inches ill 
diameter outside of tires, and will  weigh in working 
order, including 1,800 gallons of water i n  the tan k, 
about 180,000 pounds. They w i l l  have boilers 74 inches 
in diameter, carrying 160 poun ds steam pressure. The 
firebox is 11 feet long by 3% feet wide. There will be 
about 280 tubes, 2}4' inches i n  diameter and 13 feet 6 

inches long. The cab is placed centrally over the boiler 
with foot plate and coal box at the rear of the boiler. 
The wheel base is 18 feet 3 inch es. As the track through 
the tunnel i s  straight, the engines are not required to 
pass curves on the main l ine, and are only req uired to 
enter ordinary sidings. Additional play will  be given 
the tires of the extreme driving wheel s. The second 
and fourth pairs of driving wheels will be flan ged with 
the usual pla.y, and the distance between their centers 
is 8 feet 9 inches. The tires are to be I'ecured by Man­
sell retaining rings, and each engine will be fitted with 
two sandboxes and two headlights, a Cooke steam bell 
ringer, and the Westinghouse automatic brake, with 

BRICKS boiled in coal tar are rendered hard and equal ized driver brake fixtures acti ng on all the wheels. 
durable, and maChine-made brick, if boiled for a long The fuel will be an th racite coal or coke. T h e  load 
period, say twenty-four bours, become waterproof. which these engines are intended to haul iE about 760 
Rricks thus treated are well adapted for sewers, cess- tons, and the grarles are 105 '6 pel' mile. They are to 
pools, and the foundations of buildings. be delivered in January. 
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[SAw·MILL GAZETTE.] 
Ho_ to Manage a SteaJn ' E ngtne. 

A PRIZE ARTICLE. 

BY ECCENTRIC ROD. 
(Continued /rom page 184. ) 

FIRING. 

In fi ring to keep stead y steam, and up to the proper 
pressure, I watch the steam gauge, and when the 
poi nter ceases to move, I kno w the fire is  about spent ; 
t h en I p u t  i n  more fuel, and by the time t he fire i s  
b u rning bright, the steam has fallen b u t  little. I 
always avoid haVi ng any bare spots on the grate, as 
cold a i r goin g  t h rough these wi l l  h i nder steam mak i n g. 

The fi rst boi ler I ever fired, I hacl for fuel the screen­
ings around the coal yard, and I had to use a fan 
blo wer under th e grate to give draught. Someti mes 
the fire would go out in spots, and it  wil l  be found diffi­
cu l t  to start it  again i n  that place . I have succeeded 
in doing so with the aid of pieces of boi ler plate ten or 
twelve i nches square. I throw one of these on the 
dead s pot, and work fire on it, u n t i l  i t  i s  thick, and 
burniug' good, then I careful ly draw the plate out. I f  
nearly the close of day, I leave it  unti l  fresh fire is  
started. 

'Vith good fnel I prefer using the ash pit door for 
regulating draught. I th i n k it better than damper in  
c h i m n ey. To ch eck t he draught still more, and espe­
ciall y in clean i n g  t h e  fi re, I open the flue door so that 
no ashes w i l l  go in the t ubes. I n  banking fire I use 
the flue door. By avoid ing opening the f urnace door

' 

as m uch as possible, cold air is kept away from boiler 
shel l and tubes. Cold air  and cold water i n  and arou nd 
the boi lers do  m ore harm than long usage. I pay 
attent ion to the ash pit, and by keeping it clean I have 
no  t rouble with the grates. I ran one boi ler  that h ad 
some grate bars in for ten years. A boi ler that has to 
be forced to make steam necessar i ly has to be run 
with t h i n  fi res, and the grates become pretty hot,  but 
more are warped by not puttiug plenty of air u nder 
them. I keep all water away from every part of the 
boiler, and more particularly i f burnin g wood , as w ater 
with ashes wil l  make lye, and t h at will  destroy i ron 
rapid ly. 

Perhaps it  may be thought that I wou l d d o  wonder­
ful t h ing�, but I h ave had charge of an engi ne and 
boiler in It sawmi l l  (wh ich i s  the worst place they are 
found,  ge n e ral l y),  and I had, in spite of sawdust. , shav­
ings, and t wenty to thirty persons r u u n i n g  in and out 
of boi ler  aud engine room every hou r i n  the day, as 
n ice a rig as co.l ld be found i n  many miles. The engi ne 
ran smooth and still, I had no trouble with boi ler, and 
joints al l around were tight, so that b y  closi ng  all 
val ves Sat u rday n i ght a vacuum would show pl'linly 
Monday morning. 

For steady and economical boiler feed i ng, I prefe r a 
plung-er p u m p  d river. I h ave used nearly every form 
of boi ler feE ders, but I wi l l  take the plunger pump, as 
these h ave on l y t wo val ves to look after, and one stuf­
fing box, and should it fai l to work, I would open the 
air cock that is  bet ween p u m p  and check valve near 
the heater. I f  air is in s uction,  this cock will show it. 
�ext, I look at the stuffing around plunger. This, 
when the pump is working, should dr ip a very lit tle, 
as i t  keeps the plunger lubricated. It is also a seal 
against air work i ng down,  so if there is an ai r Jeak the 
water wil l  be gone. It is n o  tronble to take out the 
pum p  valves to remove anything that may get under 
the lll .  It  t akes but l ittle to stop a p u m p  working, 
especial l y  i f  the p u m p  has to l i ft water over ten or 
twelve feet . I want a foot valve placed on the extreme 
end of the suction pipe. This keeps the  pipe ful l of  water 
all the t i llie,  so that the pump val ve is  rel ieved of the 
wei ght of  water somewhat. If  noth i ng i s  found under 
these val ves, I wil l  look throughou t  the entire length 
of the suction u n t i l  I fi n d  the leak which I know exists 
if the valves and pump are all right. By havi n g  a foot 
valve on, it wil l  keep pi pe full ,  and this wi l l  help to 
locate the leak, but I want dr ips at the lowest point of 
suction to drain in  cold weather. By having stop 
valve in  the suction pi pe, I regulate the flow and k eep 
a stead y supply in the boiler at all times. 

I want three full  gauges at q u itti ng time, as stearn is 
coudensed in the pi pes, taking that away from the 
water, and the water wil l  contract i n  cool i ng. 

For i ndependell t  feed I prefer the i nspiratoral inject­
or, which is practical l y the same, as the water will go 
to the boiler warm. Any steam pump will send i t  i n  
cold, b u t  it  has t o  g o  i n .  

THE ENGINE. 

The engine has to rece i ve some attention . I would 
have drip in  the steam pipe neal' the th rottle, so as to 

empty the pipe without running through steam chest 
and cyl i nrler. I wou l d start the engine b y  first open­
ing all dri ps, and warm the cylinder  well before giving 
stearn enough to turn over,  then by watching i t  a l itt le 
while,  I could tel l i f  it was to suit me. I f  I thought 
the valve or the piston leaked, I would t u rn the wheel 
until the valve covered the three parts, which it  should 
do j ust before the piston is at end of stroke, then I 
would open the th rottle, and go where I could see the 
end of the exhaust· pi pe, and i f  .. team showed there, it 
would indicate the valve was leaking, and if no steam 
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showed, it was tight. So I would try the piston in this 
manner : Placfl cran k half way between points of tra­
vel, put  a stick in the fly wheel and against the pillo w 
blocks. I would be sure that was placed so it could 
t!l i p. If  this was an engine over sixty or seventy-five 
horse power, I would not do this  way, but I have found 
no trouble by open ing wide cyli nder drips and letting 
in steam very gently, and by standing at the throttle 
and having some oue to watch the exhaust.  I find i n  
this w a y  whether there is an y leak o r  not. I f  the 
exhaust is  big and "hort, I can t e l l  by the sound about 
what shape th e  piston is  i n ; the puffs should be dis· 
t inct, with 110 b lowing bet ween them ; i f  the val ve and 
piston are tight, the engine indicator w i l l  show th is, 
b u t  for all they have been on the market so long, only 
few are used. The average engi neer don't seem to feel 
able to pnt one h u nd red dol lars into them, and [ have 

never known an owner (excepting a manufacturer of 
engi nes) to own one. They are worth the price to any 
Olle that has an engine of any Rize. 

I want to keep the piston in center of cvl inder ' this 
can be done by cali pers. If  necessary, p u

"
t i n  pie�es of 

sheet iron between ring and piston head . W i th the 
old way of maki n g  ring�, set out by flat spri ngs OIl a 
bolt with nut  on e ither side, one could make flat springs 
hold the piston up; but  many are made now with very 
l ight  r i n gs, either sprung over a sol id  piston or put on 
and held b y  a follower. The spring of the ring is all 
that hollIs  i t  out to the cyl ind er.  I can keep the cross­
h ead up to i t s  place by use of the level . 

The guides are su pposed to be parallel with the cen· 

ter l i n e  through the cyl inder, and they will keep so, 
u n less they are badly worn at the outer en ds, and this 
would happen only hy accident or neglect to oi l .  
When the piston h as been put ill  t he center of cyl in­
der ,  com pare level on rod to guides, and correct the 
rods by guides, and it  is pretty close to origi nal posi­
tion. I wan t the brasses in the st raps to touch , n o  
pieces of wood , o r  leather, or space between. If the 
edges touch, they will not work loose in st r�.ps. It pays 
to gi ve particular attention to the packing  around the 
piston roc! and valve stem. I never use raw hemp 
unless I am obl iged to.  I think i t  is rougher than any 
other material on a rod .  I tried some on a six horse 
engine, and I found that I could stop it under a pres· 
sure of e ighty pounds s r eam. I have used hemp soaked 
with pl um bago and tallo w, and on one engine wh ich I 
used t wen ty-two months, the rod was smooth and pol­
ish ed, but I t hin k the plnm bago and a very deep stuf­
fing box was the chief reason .  I oil the rods many 
ti mes a d ay. A drop of oil is not wasted on the rodE. 
Should the eccentric slip, I would turn the fly wheel 

in t he d irection the engine runs, until the crank was to  
the extreme end of the stroke, then I wou l d open the 
cyl inder  drips, gi ve l itt le  steam through th rottle, and 
turn t h e  eccentric on the shaft, u n til the  cyl inder  dr ip  
nearest the  piston should steam faster, and the eccen­
tric is set. 

There may be Illhny rules in theory, but th is, I know, 
will work, providec! the val ve is made properl y. I f  
t h e  valve �hould slip on t h e  stern,  I would set i t  agai n 
equally by the stearn ports, so that the openi n g  would 
be the same on either end of the stroke. I turn the 
w h ee l  so that the crank will  be at the enc! of th e stroke, 
and make a mark on the crosshead and corresponding 
ones on the guides. As the brasses near  you bring the 
crosshead and cran k p in  nearer, but by always keep­
ing these marks together (th is  can be done by putting 
in sheet i ron bet ween rod and brass), th e clearance 
between the piston and cylinder heads will be the 
same. Hot boxes come from being o u t  o f  l i ne ,  too 
tight, or from dirt getting in,  or from not being pro­
perly oi led . 

The shaft shou ld be le\'el at all times, It may be 
necessary to put a thi n  piece of i ron under the box to 
bring it to place. And to get the crank to travel 
straight with the cylinder, I take out the piston and 
crosshead , and the connecting off, an d bol t  a piece of  
wood on the flange of the eye t h at will  reach to about 
the center of the whittle, this end down, then with the 
d i vider I can get the exact center of the cou n t erbore ' 
u s i n g  the wood for on e leg of dividers, I make a fi n� 
hole. I run a fi n e  fish l i ne through this hole, having a 
knot to hold the end of l i ne, and run the other end 
out beyond the circle described b y  crank. Nail up a 
stick and draw the stri ng taut on stick, and where the 
l ine  goes through the stuffing box, center it on the 
stuffing box by moving the line on outer stick until it  
becomes central, then turn the wheel until the crank 
pin nearly touches the l i ne. Mark carefu l ly  and turn 
the crank over to the other  side. Notice how the 
mark com pares with the line. If  it does not show 
straight, the shaft must be moved at the outer eud 
unti l the mark will touch the line on either side. 

I f  the brasses get hot so as to get cut with grooves, I 
scrape them as smooth as I can with scraper, and put 
plen ty of black lead i n ; this will fill u p  deep scratches 
and help to wear smooth. I never use sandpaper nor 
emery cloth around any part of engine, a s  it is hard to 
get  out when once ground in.  

I have used water on crank pins where they were too 
small and the load on the engine heavy. I attached a 
hose to the little pipe usually found in oil cups, and 
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kept a stream of soapy water on ; it made rather a 

nasty m uss, but I cou l d  find nothi ng better, and by 
having a big pan, it caugh t nearly all the water. 

(To be continued.) 
.. 4 . ,  .. 

The Execution by Electricity. 

Capital m urder was never more thoroughly d iscre­
d i ted than in the late method of kill i n g  the unhappy 
cul prit Kem m ler by electrical d ischarge. What occur­
red was real ly worse than was p rognosticated, The 
shocks administered were intense surface shocks, at­
ten ded with extreme local action,  but not affecti ng 
d irect ly or im med iately the respiratory cen ters. The 
idea seems to have been that an  electric shock passed 
through the head would ki l l  l ike the blow of a pole ax ; 
an idea w h ich a perusal of one of Benj amin Frankl in's 
experimen ts, in last century, ough t  to have rect ified.  
The doubts which have been expres�ed about the 
strength of the current and the faults of the apparatus 
are out of the record. The mistakes were physiolo­
gical, not electrical . If the blood, which is the pr ime 
conductor of electrical vibrat ion , had been made the 
conductor, a current of  half  the  strength used would 
have sufficed. If the elf'ctrodes had been appl ied to 
the arms of the man, one electrode to each arm, with 
sal ine and damp sponges, the death would h ave been 
more determinate, and far m ore rapid .  'fhe man was 
really ki l led by a cl ulllsy stun,  fo r which a dexterous 
blow from a pole ax would have been an expedit ious 
wbstitute. He d ied, as I d escribed i n  cOlll menting on 
the act ion of l ightning st roke i n  1868, by a Idnd of 
gaseous apoplexy from the ten sion of the gases of t he  
blood, not by the  di rect action of the electricity on 
ei ther the struct ure of the n ervou� system or on the 
muscles. At the same t ime, while condemn i ng, in  the 
strongest terms, the degradation and the ran k i Ill mor­
ality which h as been com mitted i n  the  name of sc ience, 
it is fai r and proper to state that the man Kem m ler 
suffered noth ing. The electr ical stun is  a stu n  too 
quickly applied to be pain ful. I can c ite two evidences 
of this  fact. In the course of one of Illy experi mental 
researches, an assistant, from carelessness on his  own 
part, was knocked over by an electrical discharge, and 
was, for  a few moments, rend ered quite  i nsensible. He 
was l i fted into a chai r, and soon regained h is  conscious' 
ne€s. The strange part of the matter, to those who are 
not acquainted w i th the experiments of last century, 
i s  that h e  not only did not feel pain ,  but posi ti vely 
d id  not know that the accid ent had ever occurred, and 
thought that a joh;e was being played on him when he 
was told the facts that had been observed. This  is the 
fi rst bit  of satisfactory evidence. The second is that 
d u ring a stu n of this character the body l ies so insensi­
ble that a su rgical operation can be carried out wi th­
out the in fliction of any sense of pain . Th us, in  one 
instance in wh i ch a large dog was stricken insensible 
by a single discharge, I performed a su rgical opera­
tion-the removal of a tu mor from the animal- with­
out causi n g  the sligh test indication of suffering. There 
have, likewise, been instances in  which inj uries i nflict­
ed, after ligh tning shock,  on the h uman subject., have 
not been rflcognized by th e subjects of them u ntil 
recovery from the shock has taken place. We may be 
certain,  thflrefore, that the unhappy Kemmler, who, 
whatever his previous fau l ts may have been, comes 
out as the bravest figure of the tragical scene, was not 
really subjected to agony. To h i m  the godl ike power 
was more merci ful than the powers who evoked it ; as 
i f, in  the phraseology of a past day, " the hflavenly 
migh t  came to h i s aid, and seeing his forti tude, un­
changed by the llI any deaths to w h ich the savagery of 
h is age h ad subjflcted him, gave him peace both of 
mind and bod y. " 

An ethical question is here opened. Ought the mem­
bers of the great profession of medicine, who l i ve to 

prevent pain,  disease, death-ought they to lend them­
splves, under any circum stances, to t h e  loathsome act 
of playing the part of public executioner ? I, for one, 
answer elll phatically, no. On the contrary, we ought 
one and all to stri ke at these barbarit ies, and show the 
world that, whatever insanity it may perform, we are 
no parties to i t. I t  has been often and i n fluentially 
suggelSted that a lethal cham ber, such as I have con­
structed for the euthanasia of the lower creation 
should be applied to the execu tion of criminals. i 
protest agai nst the suggestion as su b vers ive of the 
entire object of the invention ; and I protest most 
strongly against any Illethod of execution l ike elec­
tricity, or other, that shall call for the necessa ry aid of 
any man of science to carry it out .  It is high t ime for 
our gaol surgeons to ask themselves whether they 
ought any louger to condescend to perform the miser­
able so-called duty of profe8sionally witnessin g  capi tal 
m u rder. Bll t  to take the leadin� part in it, never !­
Dr. B. W. Richardson, the Asclepiad. 

. .  , .  
NEARLY 3, 000 persolls now find employmen t  i n  the 

Edison Electric Works at Schenectady, and t h is com­
pany is so extending its plant that many more will soon 
oe em ployed. I n  the new power station now be i ng  
built wil l  be located mOllster dynamos, wh ich wi l l  fur­
n ish electricity for the many motors which are to sup­
plant the steam engines now in use. 

© 1890 SCIENTIFIC AMERICAN, INC.



SEPTEMBER 27, 1 89O.J 
The Etching of Glas •• 

In the opaque etching of glass it has hitherto been 
thought necessary to use certain expensive fluorine 
salts in  the preparation of the etching solutions. It 
has quite recently been discovered by A. Lainer that 
comparatively cheap etching can be prepared. In  
Dingler's Polytechnisches Journal (vide t.  cclxxii . ,  p. 
227) Lainer gives two reci pes which obviate the use of 
the more expensive fluorine salts. 

1. 'f wo sol utions are first prepared : (a) consisting of 
10  grms. of soda in 20 grms. of warm water, (b) consist­
ing of 10 grms. potassium carbonate in 20 grms. of 
warm water. Sol utions (al and (b) are now. m ixed, and 
to the mixture is added 20 grms, of concentrated hydro­
fluoric acid,  and afterward a solution (c) consisting of 
10 grms. of potassium sul phate in  10  grms. of water is 
added. 

2. This recipe contains the following ingredients : 
4 c. c, of water, 17:1' grms. of potassium carbonate, 0 '5 
c.C. of dil ute hydrofl uoric acid, 0 ' 5  c. c. of hydrochloric 
acid  and 0'5 c. C. of potassi u m  sul phate. This mixture 
is treated with hydrofl uoric acid and carbonate of 
potassiu m  until i t  prod uces the required degree of 
opacity on bei ng tried upon a piece of glass. 

Lai ner considers that the addition of a small quan­
tity of hydrofluoric acid to solution 1 brings about a 
fine granulated appearance on the surface that is 
treated with it .  But i t  appears that there is a stil l  
simpler process than either o f  t.hese ; it  was inven t­
ed by Herr Kam pmann. of Vienna. In preparing an 
opaque etch ing fluid Kam pmann uses a wooden vessel, 
the iron fittings of wh ich are protected from the cor­
rosive action of the acid fumes by a l ayeJ of asphal tous 
material. This  vessel is fil led to abou t one-fifth of its 
contents with strong hydrofluoric acid, which is then 
partially neutralized by cau tiously and grad ually add­
ing some crystals of soda ; more soda is added, and 
the mixture is stirred with a small wooden rod. The 
poi nt at wh ich the neutral ization of the acid should 
cease is indicated by the mixture frothing and becom­
ing sufficient ly  viscid to adhere to the stirring rod. It 
is, perhaps, scarcely n ecessary to say that the acid 
fumes are highly inj urious and that this process should 
be carried on in  the open air. in  order to allow the 
vapor to pass rapidly away. The most hygienic and 
satisfactory process of all would be to carry on the 
operation in a .. draught cu pboard." 

The contents of this wooden vessel now consist of sodi­
um fluoride and the unneutralized hydrofl uoric acid. 
This mixture is now transferred to a wooden tub and 
di luted with from fi ve to ten times its volume of water, 
accord ing to the degree of di l ution that is desired. It 
is objectionable to use this mixture in a too highly con­
centrated condition. for then the etched surface of 
the glass is i rregular, coarse grained, and apparently 
strewn with tiny crystals ; if, on the other hand, the 
di l u tion be too extreme, the etched surfaces will  be 
tranflpareJ?t instead of opaque. Either of these two 
conditions of the etch ing fluid can easily be remedied, 
for i f  i t  be too strong water m ust be added, and if  too 
weak a small q uan t ity of hydrofluoric acid partially 
neutralized with soda must be m ixed in. 

A good recipe for preparing a small q uantity of this 
etch ing fluid is t h e  following : 240 c.c, com mercial hy­
drofluoric acid, 600 grms. powdered crystallized soda, 
100 c. c. water. 

These etching fluids are best used by taking the fol­
lowi n g  precaut ions. The glass is first thoroughly 
e1eansed from all i m purities, and is then provided with 
a rim of  wax com posed of the following ingredients : 
Beeswax, tallow, colophony and powdered asphalt 
knead ed together. The rim prevents the acid from 
spreading over those parts of the surface which it i s  
not desired t o  etch.  T h e  glass is n o w  etched for a few 
min utes with an ordinary etching solution (H .F.-
1 :10) . which is then poured off, the surface being after­
ward washed with water and wiped as dry as possible 
with a piece of sponge_ 

The surface is now ready for the opaque etching 
fluid, which is  poured on ti ll  i t  forms a thick layer. 
The operat ion is allowed to progress for one hour, 
when the l iquid is poured away and the surface washed 
with wa ter. Water is  further al lowed to stand on the 
glass u ntil  a th in  film of si licate is  observed to form ; 
th i s  film is then brushed off and the surface finally 
cleansed with water and the wax removed. 

By varying the action of this opaque etching fluid or 
paste various degrees of opacity may be prod uced, and 
if the opacity be greater than that w hich is desired the 
surface can be cleared to any extent by using the etch­
ing sol ution of hydrofluoric acid. 

.. f ' ,  • 
Progress oC Chllian Trade. 

F. H. Haley, of Manitowoc, Wis. ,  has been in 
Ch icago the past ten days bus i ly  engaged in packing, 
marking, and shipping to Chi l i  the enormous amount 
of machinery, furniture, im plements, etc. , recently 
purchased in this locality by J. Thompson Rei, the 
am bassador for the Chilian government. Mr. Rei, the 
Chi l ian representative, purchased ful l y  $500,000 worth 
d u ring his th irty days in the United States. His pur­
chases consisted of carriages, wagons, thrashers, plows, 
wheel barrows, trucks, reapers, mowers, fanning mills, 
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iron bedsteads for hospitals, feed cutters, furnaces and Com.pound Locom.o'i ves. 

heaters, mining machi nery, and a general line of furni- The Baldwin Locomotive Works has issued a pam-
ture. In Chili they are sparing no effort or expense to phlet containing the results of the extended series of 
make their schools as good as any in the world. They experiments made by Mr. George H .  Barrus, of Boston, 
are taking from America drawings and plans for school in April, May, and June, of th is  year, of the four· 
buildings, studying the many plans for heating, l ight- cylinder compound and a simple locomotive on the 
ing, and ventilation, and the manner of laying out Baltimore & Ohio road. 
grounds, styles of ferwing, material for substantial The two locomotives were bui l t  for the Baltimore & 
walks. the best methods of teaching, arrangements of Ohio. and are in regular service on that road. They 
recitation rooms, and i n  fact adopting daily all of the are both comparatively new. Both are standard pas ­
better methods of American ideas to prod uce the very I senger engines. and are duplicates in every respect, 
highest results in ed ucation. Mr. Rei was constant ly  except as to cylinders. They are eight wheel type,  
repeating that the sympathies of Chi li were with the and have 66 i ll. d riving wheels. The compound has 
United States. and our methods. designs, and manu- 71, 515 lb. on the d rivers and 33, 965 lb.  on trucks ; the  
factured goods were far superior to any other he had standard engine has 72,460 lb .  on drivers and 33, 000 Ib ,  
yet studied.-Carriage a n d  Wagon Maker. on trucks. The engines have 58 in. wagon top boi lers 

• , • • .. extending back through the cab, and the ordinary 

GROWTH OF A WOODEN CATERPILLAR. 

The oddest insect in existence-so odd that un less it 
were vouched for and expl>1.ined scientificall y  would be 
considered a hoax-is the aweto. It is not easy to 
decide whether it  ought to be classed under the fauna 
or flora of New Zealand, for it is as m uch vegetable as 
animal, and, i n  final stage, it is a vegetable, and 
nothing else. This is the vegetable cl'terpil lar, cal led 
by natural ists Hipialis virescens. It is a perfect cater­
pillar, and a fine one also, growing to three and a half 
inches. U n til it  is  full  gro wn it conducts itself very 
much like any other insect, except that it is never 

link motion, with reversing lever. They have extend­
ed smoke boxes fitted with screens, straight stacks and 
plain exhaust nozzles, one for each side of the engine. 
The fire box is  fitted at the front end w i t h  a fi re brick 
amh. The valves of the stan d ard engine are ordinary 
D-valves. and are balanced by the i n trod uction of 
packing stri ps along the four edges of the upper sur­
face. The com pound has four cy l inders arranged in 
two independent sets, one on each side of the engine. 
On each side is one high pressure cylinder and one low 
pressure. The high pressure cylinder is placed verti ­
cally above the l o w  pressure cylinder, a n d  the t w o  
piston rods are attached to a crosshead common to 
both. One rod takes hold above the guides and the 
other at the same distance below the guides, and the 
guides are on a l ine with the centers of the dr iving 
wheels. 

The average consumption of coal for four rou n d  
trips between Philadelphia an d Washi ngton was 14 9 
per cent less in the compound than i n  the standard 
engi ne;  and the consu mption of steam per horse power 
per hour during the selected periods of the runs which 
have been analyzed was 5 '5 per cent less in the corn·  
po-md engine than in the standard. 

']'he compound engine is more economical in the use 
of Hteam when running at slow speeds than at high 
speeds. The steam consumed when running at a speed 
of 1157 revol ut.ions per m inute (50 '4 miles per hour) was 
25 '69 lb. per i ndicated h. p. per hour, while that at a 
speed of 176 revolutions per minute (34'5 miles per 
hour) was 20 86 lb. per indicated h. p. per hour, a d i f­
ference of 19 per cent. 

The tests furnish ample reason to expect It �aving of 
coal on freight trains, and on accommodation passen­
ger trains making frequent stops, of not less than 30 
per cent. 

The compound steams freely, and without undue ex­
ertion on the part of the fireman. It starts from a 
state of rest quite as prolllptly as the standard engine. 
No difficulty is encountered i n  moving the fastest 
trains on sched ule time, and in making up a reaRon­
able amount of lost time. 

.. . . . . 
W h y  Som.e llI e n  do n o '  Succeed. 

Two of the most successful men on the North Ameri­
can continent were recently asked the question, " What 
are the causes of poverty ? "  One replied. " Ignorance 
and incapaci ty. " The other said that the prevalent 
cause is  " The n umber of young men who are wanting 
in decision and fixity of  purpose. If they get i uto a 

THE " AWETO," OR VEGETABLE CATERPILLAR, good place at the start, they should stick to i t. know-
ing that by perseverance, industry, and abi lit.y, they 

found anywhere but i n  the neighborhood of the rata w i n  promotion in due course as vacancies occur. B u t  
tree, a large scarlet-flo wered myrtle, a n d  that it  habi- they see or  hear of some o n e  making a fortune i n  Wall 
tual l y  buries itself a few i nches underground. Then, Street, or  in ranching, or in mining. and away they go 
when the aweto i s  fu l ly  grown, i t  undergoes a won- to try their luck.  When they lose, as they do in  
derful change. For some inexpl icable reason. the spore ninety n ine  cases out of a hundred , that is the end of 
of a vegetable fungus, the Sphceria Robertsii, fixes them ; they can never settle down to ordinary ways of 
itself directl y on its neck, takes root, and grows, like a ea.rning a l iv ing after that, and their descent i s  rapid. " 
diminutive bulrush, from six to ten inches high , with- This reason h i ts the nail sq uare on the h ead. Go 
out leaves, and with a dark brown head. This stem where we will, we wil l  find men who commenced life 
penetrates the earth over the caterpillar, and stands under the most favorable circumstances, but who are 
up a few inches above the ground. The root grows such complete financial wrecks that there is b u t  l ittle 
simultaneously into the body of the caterpillar, which hope for their reformation. They may be honest and 
it exactly fills in every part, without altering its form temperate ; they may even possess natural abil ity of a 
in the sl ightest degree, but simply subst ituting a vege- high order, but lacking in steadiness of purpose, they 
table substance for an ani mal substance. As soon as wi l l  never succeed. Had they sufficient will  force to 
this process is  completed,  both the caterpillar and stick to one thing, no matter how disagreeable it might 
fungus die, and become dry and hard, but without be at first, were they content to advance slowly, t.hey 
sh riveling at al l .  The thing is then a wooden cater- would have no reason now to tal k of the " l uck " of 
pillar, so to say, with a wooden bulrush standing up those who have pushed forward into the front ran ks. 
from its neck. Papier mache. perhaps, would better Another cause of poverty is a lack of self-confidence. 
describe it than wood. It can be taken out of the Many men seem to h ave no faith in themselves, conse­
ground entire, and preserved for any time. Where quently no assertiveness, no independence, no pl uck. 
the awe to is found lllan y speci mens 'can be obtained. and no push. They are afraid to stand up and speak 
It is a light green when alive. and the Maoris eat it  in for themselves, preferring to lean on others. They are 
its soft state, when it resem bles marrow. When dry, afraid to make an investment, because of the possi­
they powder it for use as a flesh dye in tattooing. . bi l i ty of failure ; they are afraid to tell what they can 

It is certain that the cattorpi l lar and fungus were do, as they might make an error in doing it ; they are 
made for each oth er, as the Hipialis virescens is never cowards in every sense of the word. This is often the 
found without Sphceria Robertsii growing out of it, result of early training. A boy, natural ly  timid, is 
and Sphceria Robe1'tsii is never found without this cater- kept in the background so persistently, and his m is­
pillar with it. Our  engraving was made from one by takes are so severely criticised, that he grows up into 
the London Graphic from a sketch by Major-General an enti rely useless man. Pu�h and fixity of purpose 
Robley, and the specimen is in the possession of Comte I will always bring a measure of success.-1'he St. Louis 
L. De Jouffroy d'AbbaDl" French consul at Zurich. Miller. 
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Kecu]a&1onB ,"or Modern War Ship •• 
The following are among recent regulations issued by 

the Secretary of the Navy ; fifty years ago the issu­
a.nce of such orders would have been unintelligible 
and considered as evidence of lunacy : 

I.-WATER-TIGHT DOORS AND VALVES. 

1.  The water-tight doors and valves in  the engine 
and fire rooms and coal bunkers shall be under the 
charge of the senior engineer, and all others u nder the 
executive officpr. These officers shall, unaer the 
captain, be responsible for tbe condition of the doors 
and valves, their freed om from all obstructions, and 
readiness at all times for immediate use ; they shall 
personally examine and test them at least once a week, 
report.ing the result for entry in the log_ 

2. It is the intention of the departm ent to provide 
the shrieking or sl ide wh istle for use as a signal to close 
water- tight doors on occasions of emergency. Should 
none have been provided, then some signal will be im­
provised for that purpose. Care shall be exercised that 
this signal is accessi ble to the officer of the deck, and 
kept in readiness at all times, day and night, at sea 
and in port : also that it  can be readily and distinctly 
h eard in  all parts of the shi p. 

3. The captain shall,  d u ring an action or when at 
sea, in a fog, or at night, lind at other times when a 
sudden collision may occur, have all practicable water­
tight doors and valves closed, taking into consideration 
the n ecessities of the occasion and the requirements of 
the officers and crew. E ven in action,  certain com­
munications in  the engine and fire rooms, coal bunkers, 
magazines and ven tilating cond uits, will, of necessity, 
be kept open until the last moment. 

4. He shall have men detailed, whose duty it shall be, 
upon the alarm of fire, or when the signal is given,  to 
proceed w ith all possible speed to close the water-tight 
doors and valves, and then report them closed to the 
officer of the deck. There shall be a sufficient number 
of men so detailed to provide for al l possible absentees 
from sickness or other causes. 

5 .  He shall have freq uent exercise�\, without previous 
warning, in order to practice the men so stationed at 
their duties, and enter in the log the ti me required to 
fully perform them. 

6. He shall take precautions for the escape, by means 
of ladders through hatches, ventilators, and other 
openings, of those below in com partments ; and shall 
require search to be made and warning to be given by 
those stationed to close the bul khead doors. 

7. He shall assure himself that the duty of examining 
and working all cocks, valves, slides, doors, outlets and 
batches, in connection with the ventilating apparatus, 
pum ps, and water-tight compart ments, once a w�ek, is 
faithfully performed. 

n.-H ULL AND DOUBLE BOTTOMS. 

1. The captain of every iron or steel ship in commis­
sion shall appoint a permanent board of three officers, 
to be assisted by such other persons as may be neces­
sary, for the purpose of examining and reporting upon 
the condition in  respect to corrosion of  the under­
water outer h ull each t ime it is accessi ble, and of all 
parts of the outer top sides, inner h ull and double 
b0ttoms during the last week of each quarter. The 
reports wil l  be made u pon prescribed forms to the 
bureau of construction and repair. 

2. In addition to th ese inspections a weekly examina­
tion of the sh ip for the same purpose shall be made by 
the executive officer and senior engineer, the result 
being entered in the log. The senior engineer will  
confine his examination to the engine  rooms, fire 
rooms, coal bunkers and the double bottoms under 
them ; the executive officer will examine the other 
part.'I of  the ship. 

3. Every sh ip  not sheathed shall be docked, cleaned 
and painted at least once in six months when possible. 
Hnder no circu mstances shall more than one year 
elapse without docking, except by authority of the 
Secretary of the Navy_ 

4. A "ufficien t quantity of  cement, composition, and 
paint, such as is used on board to prevent corrosion, 
shall be kept on hand. The inspections and examina­
tions provided for should be the means of detecting any 
places showing corrosion of a serious nature. When 

J tituit.fit �mtrica •• 
3. Bronze screw propellers must be coated with the 

same anti-corrosive paint  or composition and in the 
same manner as the hull. Zinc protectors must be 
placed near them. 

4. Whitewash m ust never be applied to any iron or 
steel parts of the ship. 

5. An incandescent electric lamp of high power, with 
a portable connection, should be used for examining 
the condition of double bottoms, the interior of boilers, 
and other dark places. 

6. When about to examine, clean, or paint double 
bottoms or boilers, the following cautionary measures 
must be adopted : 

First.-They should be opened u p  and well venti­
lated, a connection being made to a fan system if pos ­
sible. 

. Second. -This done, the puri t,y of the ai r should be 
tested before entering by burning a candle on the 
bottom at least five minutes. 

Third.-Working parties inside must always main­
tain communication with some one outside ; they m mt 
also have with thAm a lighted candle, and withdraw 
shoul d  it  begin to burn dimly. 

7. No naked light is to be taken into a coal bunker 
until it is ascertained that no explosive gas is contained 
therein.  Special precautions in this respect should be 
taken for some days after coaling. The ventilation of 
coal bunkers should receive careful and constant at­
tention. 

• • • • • 
q,ulck.Uver. 

During the calendar year 1889, according t.o the sta­
tistics presented, California produced 26,464 flasks or 
2,024,496 pounds. California has eleven mines in ope­
ration with 36 furnaces employing 937 hands, of whom 
521 worked u n derground. The amount of cinnabar ore 
mined was 95, 714 tons. The capital invested in the six­
teen establishments is $1,333, 114, of which $680,470 is 
represented by the mines and rea.l estate, $222,300 in 
furnaces, houses, etc. , and $146, 150 in  machinery, tools, 
etc. The total expenditure for the year was $845, 911 ,  
of which $626,289 were for wages. The cost of produc­
ing the q uicksilver per flask averaged $33. 31  per flask of 
76� pounds, or 43% cents per pound.  

The price of quicksilver, which on January 1 was 69 
to 71 cents per pound, is now 74 to 76 cents, according 
to quantity. 

Its princi pal uses are in amalgams for recovering the 
precious metals, in  making vermilion, fulminate of 
mercury for use in cartridges, in thermometers, steam 
gauges, and all kinds of mechanical instruments. In 
the form of corrosive sublimate it is not only an excel­
lent disinfectant and antiseptic, but is em ployed to a 
consid erable extent in the preservation of timber used 
in underground or underwater construction, as, for 
instance, says the Commercial Bulletin, by the Locks 
and Canal Co. at Lowell to preserve their bulkheads, 
gates, !ltc. 

But in that ind ustry which is popularly suppospd to 
consume a great deal of quicksil ver, viz. , the making 
of looking glasses, very l ittle is employed. Mirrors are 
now covered almost entirely with a solution of pure si l ­
ver precipitated or sprayed on to the glass. After this 
is done the glass would be still transparent were the 
backs not painted over with a. brown or other dark 
colored paint of a certain chemical com position, first 
i ntroduced from Bohemia by a firm in t.his city j ust  be­
fore the war. 

In the old way of making mirrors the glass was cov­
ered with an amalgam of q uicksi lver and tinfoil , and 
whereas the silver-backed mirrors are ready for hand­
ling the next d ay, the q uicksilver and tinfoil req uired 
two weeks before the amalgam was sufficiently hard­
ened for handling. The quicksi lver process makes the 
best and most enduring work, the painted backs of  the 
sil vered glasses being apt to change color in spots. The 
q uicksi lver method is, however, the most expensive, 
which largely explains the reason for its decadence. 

The production of quicksilver throughout the world 
d uring the past ten years is put at 1, 093,61 1 flasks, of 
which the Un ited States produced 407, 675, and Spain, 
Austria, and Italy 685,936 flasks. 

Wlta". In a Naln e ' 

such places are discovered they must, at the first pos- The London Electrician calls attention to some curi­
sible opportunit.y, be carefully scaled, dried and ('�ain ous coincidences between the names of i nventors a.nd 
coa.ted with anti-corrosive material. mechanical appl iances which have given rise to absurd 

5. The report on the under-water outer hu l l  shall m istakes. It was commonly supposed y ears ago that 
include a statement as to the structural condition of the Brush machine was so called on account of some 
all valves and ports, the rudder, propellers, shaft special kind of brushes, an d  that the Lever arc lamp 
struts and tubes, torpedo tubes, bilge keels, and other derived its name from two peculiar levers in its mechan­
fittings ; also the date of the last cleaning and pai nting, ism. . .  The Ball dynamo has no spherical armature, 
the kind of paint or com posi tion used and its condition. as might be supposed. The Short electric rai lway sys-

III.-PRECAUTIONS. tem is not specially adapted for lines of limited length. 
1. An iron or steel unsheathed ship m ust never be Bri�ht shackles are never polished, and the Siemens 

attached to the moorings or chains used for a sheathed galvanometer has nothing to do with the mariner's 
ship nor moored close alongSide of the latter. compass, with which beginners sometimes confound it. 

2. Great care m ust be observed that no articles of The Parsons engine is not a clerical device, and the 
copper or bronze or filings of the same, or rust scale, Upward battery has nothing in common with Excelsior 
are allowed to rest on the bottom in i m m ediate contact carbons. Such popular errors may be excu.sed, how­
with th e  iron or steel ; and that the leaden pipes. ever, when we find a recognized text book explaining 
strainers and other painted or varnished parts in the the Daniell cell as being so called because of its  con­
bilges are kept in good condition. staney." In thIS country a. larl(8 number of people 
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have always thought that the Bell telephone was so 
called because of the bell that was attached to i t, and 
so widespread was this belief, that the Long Distance 
Telephone Company made it serve a commercial pur­
pose by adopting the bell as its trade mark. 

,. . .  � .  
New Aleu tian Volcano. 

Every vessel from the Aleutian Islands arriving at 
San Francisco nowadays reports the liveliest sort of 
doings along that volcanic chain.  The subterranean 
energies that are incessantly seeking a means of escape 
to the surface have massed their forces along that line 
of volcanic vents, and are making a di!lplay of pyro­
technic briI

'
liancy aud awful energy that is seldom seen 

anywhere. It is now reserved for a very few spectators, 
most of whom are badly frigh tened by the exhibi tion. 

Volcanoes that have not smoked for many years have 
suddenly become flaming chimneys, connecting with 
the molten regions beneath our feet. The grandest 
spectacles and the most remarkable phenomen a are 
connected with New Bogoslov, which reared its head 
above the waters about eight years ago. At one end of 
Unalaska Island is the pass between the islands l eading 
to the seal-breeding grounds' of the Pribylov group. 
Bogoslov, a l i ttle mass of volcanic rock, is only about 
forty m iles from this chan nel, and all vessels going to 
and from the sealery have a fine chance now to see the 
volcano in all its splendor_ 

Old Bogoslov was puffing away with other volcanoes 
when Levasheff discovered it 122 years ago ; but ten 
years later, when Cook passed within seventeen miles 
of it, it was quiet. Two years after that time it was in 
a mild state of eruption, and in 1796 the island was re­
ported to be rising from the sea. 

The greatest changes at Bogoslov have occurred 
when ' no one was t.here to see. Big surprises have once 
or twice awaited vessels from the sou th that approached 
the island without knowing that momentous happen­
ings had occurred. For the first fifteen years of  this 
century Bogoslov kept grad ually adding to his  stature, 
but from 1815 until 1882 no  eruptions are known to 
have occurred. In 1883, however, a most f>u rprising 
discovery was made_ A new Bogoslov had risen from 
the sea, probably in 1 882, in front of the old volcano, 
with w hich it was connected by a gravel isthmus. The 
new island was 700 feet above the sea. It waf> a mass 
of flames and sulph uric vapors, and cOllld not be in­
spected at close range until some officers of the cutter 
Corwin had the temerity, in 1884, to land on its smok­
ing sides. It was nothing but a mass of ashes and vol­
canic debris, and down its slopes extended man y crevi­
ces, from which stifling fumes and steam issued. These 
crevices were so hot that it was impossi ble to take the 
temperature, the mercury bursting the bulb in its sur­
prise at the violent expansion. Once since then the 
new volcano has been ascended for a short distance, 
and in 1888 its height was still reported to be about 700 
feet. 

This new island had been thrown up by an eruption 
at the bottom of the ocean, which had grad ual ly  spread 
ashes over t.he ocean bed , covering a wide area, until 
they finally appeared above the surface and a new land 
was born. It  was a splend id  obj ect lesson in the mak­
ing of volcanic i slands. But still greater wonders were 
in store for th i s  neighborhood. 

In February, this year, the new island with its little . 
craters il lumined the A rctic wi nter for many miles 
around. The night was almost as light as day, except 
when clouds of pumice dust filled the air. Several other 
l ittle islands suddenly rose above the surface to join 
their elder sister. All  of them had risen from profound 
depths. Their foundations are laid on the ocean bed 
three-fourths of a. mile below the surface. It can be 
readily imagined, therefore, that a perfectly enormous 
q uantity of ashes and debris have found exit through 
the crater or craters at the bottom of the ocean. 

It is estimated that on February 22 the ashes from 
New Bogoslov rose to a height of about five m iles, and 
the column of smoke, a dense black pillar, was com­
puted to rise fifteen miles in the air. Such a sigh t as 
this is seldom witnessed in any part of the world. The 
natives of i slands thirty or forty miles distant were 
terribly frightened, and though t they were goi ng to be 
buried in the ashes that fell far and wide over that re­
gion. According to the most recent reports, when the 
new islands are not vomiting smoke and dust. steam 
jets often almost conceal them from view, and the hiss­
ing noise they make can be heard at a distauce of seve­
ral miles. 

There is no tel ling where this new activity on our 
western borders will end_ Other volcanoe!! in that 
neighborhood, which have long been inactive, are add­
ing their lava, cinders, and ashes to the general com­
motion. Natives are moving to the parts ot their 
islands most distant from the volcanoes. At n ight the 
scene is said to be most beautiful, for from one to 
another of these volcanoes stretching along the 
Aleutian Islands great tongues of flame shoot from 
craters, and rise toward the zenith like northern lights_ 
It is  a spectacle worth going far to see, but although It 
is adding some new islands to the domain Of Uncle Sam, 
few will be able to see the process by which it is done. 
-New York Sun. 
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J tittltifit �mtri,atl. 
RECENTLY PATENTED INVENTIONS. 

Electrical. 

RAILROAD SIGNAL. -Ed ward M. Burt, 
Paris. IlL Signal rails arc arranged on each side of 
the track and connections tberefrom are designed to 
operate tbrongh the wheels with an apparatus in the 
cab of the locomotive while the train is in motion, to 
notify the engineer directly of a misplaced switch, a 
bridge that is open, or of an approaching locomotive, 
etc. 

WATCH DEMAGNETIZER. - Charles F. 
Berlin, of Berlin & Scott, 106 and 108 Liberty Street, 
New York City. A demagnetizing chamber, composed 
of or surrounded by a coil of  immlated wire, is com· 
bined with a rbeotrope acting in connection witb plates 
or brushes, to reverse, in rapid Buccession, a current of 
electl'icity from any source, cansing it  to alternately 
pass in opposite directions through tbe coil while the 
watch is slowly passed through the chamber. 

VALVE CONTROLLER. - Henry W. 
Deeds, Indianapolis, Ind. This is an electrical ly oper· 
ated valve to be controlled by tbe pressure of the lIuid, 
or its temperature, or the tem perature of the air, an 
electro-magnet acti ng dIrectly to open the valve at a 
combined valve and armature, while a permanent mag­
net connected witb tbe core of tbe electro· magnet bolds 
the valve until  a reversal of the current, in combination 
with a battery, electrical connections, and a circnit 
closer. 

LIGHTNING A RRESTER. - George D. 
Hoop, Jackson, Ohio. 'rhis is an attachment more es­
pecially for use in connection with electric l ighting 
circuit., an insulated serrated disk having a fusi ble 
line . wire connection and a contact point being combined 
with an insulated plate having an aperture receiving the 
disk and a contact paint, a switcb having a ground can· 
nection being adapted to swing from one of the contact 
points to the otber. 

lDechanical. 

SUBMARINE MINING MACHINE.-John 

ceal tbe key word or sentence opening the connected 
parts of tbe puzzle, such word or sentence indicating 
tbe business advertised. 

GAME. - David McCloskey, Wilming­

ton, Del. This inven tion provides a game board rep­
resentmg the banks of a river and spaces tor tbe battle 
field of opposing arrr.ies, to represent an imitation of a 
skirmish or em(agement between military forces, tbe 
board teing marked to represent the tbeater of action. 

GAME ApPARATUS. - Reinhold F. De 
Grain, Washington, D. C. A n  improved controlling 
wbeel for such apparatus is provided by this invention, 
baving a rim plate suitably supported and perforated 
to form seats for tbe weigbt ball by wbicb the position 
of the wbeel ls contr olled, the invention relating par· 
ticularly to an improved ratlle box. 

FOLDING TYPE CASE STAND.-Daniel 
B. Bush, Jr.,  Pittsfield, Ill.  Tbis stand is formed of 
binged side bars and cross bars combined witb a 
skeleton frame adapted to be detacbably held npon tbe 
cross bars and lIexed laterally, to produce a simple and 
l ight folding stand which may be readily opened and 
compactl y closed, and when in use will bold tbe type 
cases in convenient position for a standing or s itting 
compositor. 

RESERVOIR GATE AND WATER W AY. ­
Thomas B. Craycraft, Panoche, Cal. This inventIOn 
covers a novel construction of water w?-y, with gate 
controlling it, in combination with a re8ervoir, with 
valve movable with tbe gate aad arranged to be reo 
leased by the rise of water above a certain beigbt, for 
supplying clear water to tbe reservoir aud separating 
tbe mud and sand from tbe water. 

RIVET CATCHER FOR PUMPs.-Joseph 
Darling, Baldwin, Pa. 'i'bis is  a device for use in 
pumps empl()yed in the oil regions, and is made to fit 
around the pump rod and rest down against the check 
valve cage, or in or on the top of the working barrel, in 
tbe manner of the ordinary rivet catcber, but this device 
is made lIexible or yielding, and with sncb elasticity or 
spring that it  will, wben it  strikes the upper tube, 
spring down and glance therein. 

A. Mathews and HIram T. Scurry, Vancouver, British FLUID PRESSURE REGULATOR. -Ira ,r. 
Columbia. Canada. This invelltion covers an apparatus Griffin, Sing Sing. N. Y. Tbis is a device for regulat­
embracing a vertically adjustable dredging mecbanism ing the fiow of lIuids tbrougb pipes, to always maintain 
worked by steam power in connectiull with an ore I a uniform pressure in the receiving pipe, and to reduce 
wasber and separator. for operation from lIoats in tbe the pressure tberein to any desired de!:ree. the inven­
beds of rivers having deposits of the precious metals. lIOn covering a novel construction and combination of 

EXCELSIOR MACHINE. - Ambrose L. parts. 
REEFING ATTACHMENT FOR SAILS. -and George D. Moore, New Orleans, La. ThiS is a ma­

chine for cutting a tleries of shavings of a regulated 
thickness from blocks of wood, tbe machine cutting on 
both the forward and backward strokes of the klllfe 
head, and being simple and durable in construction. 

AgricuU u ral. 

SEED DROPPER. - James S. Hickmlin, 
Hickman, ll l .  As the machine is drawn tbe dropping 
devices are operated by a rope or wire stretched across 
tbe fiel d ,  baving knots wbich cause the seed to drop at 
measured intervals, this planter being adapted to plant 
two, three, four, or more rows at one crossing ot the 
field, tbus saving time and labor. 

HARVESTER ATTACHMENT. - Ross B. 
Walmer, l\1 i l l bank, Soutb Dakota. This is a device 
adapted for application to any header or barvester, and 
by tbe nse of which the driver can sit down and gnide 
or steer the macbine perfectly witb bis feet. 

PLANTER. - Elisha P. Ferriss, Stevens 
Point,  Wis. This invention provides an implement 
capable of nse as a planter and drill, to which a marker 
attachment may be applied, and also a hoe, scraper, and 
cultivator attachment, when desired, the construction 
being simple and durable. 

PLOW. - Ernst J. Swiedom , Gid d i n gs, 
Texas. The plow beam has a downwardly extending 
projection at its rear end, in front of wbicb a plow 
standard is pi voted to the beam, a vertically sliding 
plate connecting tbe standard and extension, with an 
adjusting screw for operating t.he plate, wbereby the 
plow may be easily and quickly adjusted wbile running 
to increase or diminish tbe cut, according to the natnre 
of the ground. 

lDi.celIaneou •• 
SHUTTER F AE'TENER. - R i c  h e a r  d 

Conner and Robert Wallbillich, New Orleans, La. This 
invention covers an arrangement for 80 connecting the 
various shutters of a house that aU of them may be 
simultaneously locked or unl ocked, if  desired, or eitber 
ahutter may be op�ned singly. 

FIRE ESCAPE. -Charles G. Wheeland , 
Brush Creek, Iowa. A structure adapted to be erected 
eitber within or withont a dwelling or otber edifice is 

Joel N. Furman, Blue Point, N. Y. By this invention 
tbe sail is  provided on each side witb metal eyes at· 
tached to its seams, and a lace line is used in connec­
tion tberewith in such manner that tbe sail may be 
quickly a�d easily reefed, so it wil l  not chafe, wbile 
tbe reef may be instantly sbaken out and released. 

INSULATING PACKING. - J 0 s i a h C. 
Firtb, Auckland, New Zealand. Tbis invention covers 
a non-conductor of heat and protector against wet alld 
damp, and an insulator also adapted for fire· proofing 
purpoRes, consisting in a packing composed of pieces of 
pu mice stone reduced to lumps of regulated sizes packed 
togetber and beld in fixed relation with a filling of 
granular pumice stone. 

WATER H EATER.- Al fred P. Monnier, 
Greenfield, Mich. This invention consists of a water 
inlet pipe witb a spring· pressed regnlating valve, a 
diaphragm controlled by the water in the pipe and a 
nozzle, a �team pipe leading to tbe nozzle and having a 
val ve controlled by the diapbragm, the apparatus heing 
specially  deeigned for use in greenhouses to beat water 
to 75° or 800 F. for sprinkling lIowers in the winter 
time. 

A ROPE OR TWINE H ooK.-James K. 
Mil ler, Emporia, Kansas. Tbis is essentially a com­
bination of two hooks, witb an eye in tbe end of a 
single shank, and hooks arranged at right angles witb 
each other at different beights UpOll tbe shank, by 
means of wbicb ropes in use with pul ley blocks or 
carrying weights may be quickly fastened or released, 
etc. 

V EHICLE HUB.-Joh n A. Lee and Wil­
liam H. Barrows, Bl'Ooklyn, N. Y. This IIlvention is 
designed to provide a bub of simple construction that 
will be strong and ligbt running, havilog a large bearing 
surface that may be eaSily OIled, dust being tboroughly 
excluded tberefrom, wbile the axle bas means for oiling 
without removing the hub. 

VEHICLE GEAR. - George W. A. Rob· 
ertson, Cbarlottetown, Prince Edward Island, Canada. 
ThiR invention consists i n  a mechanism for imparting 
to the body of a two-wheeled veblcle a swinging or 
rocking motion, to so hang the body as to impart to it  
great delicacy of balance witbout inconveniencing the 
driver, the springs being so made and located as to 
overcome H horse motion. "  

Th e  charge for I'fIsertion under thUJ head is On e  Dollar 
a line for each insertion : about eight words to a lill<. 
Advertisements mU8t be received at pubticalwn office 
as eaTtv as Thul'sdav mornin(J to appea1' in next isBU'. 

For Sale-New and second band iron· working ma-
chinery. Prompt delivery. W. P. Davis, Rochester, .N.Y. 

Pre .. es & Dies . Ferracute Macb. Co., Bridgeton, N. J 
For best hoisting engine. J. S. Mundy, Newark, N. J. 

Wanted-Two first class metal pattern makers. Tbe 
Standard Car Couplina- Co . •  Troy . N. Y. 

Wanted-A second·band steam laundry outfit. Ad­
dress T. Firmin, No. 2827 C St .. Phi iadel phia. Pa. 

Belting.-A good lot at second band belting for sale 
cheap. Samuel Roberts, 36!:J Pearl ::st., New York. 

Wanted-First class situation by electroplater. Com­
petent in all branches. I.  G .. box 82. Mohawk, N. Y. 

Best Ice and Refrigerating Macbines made by David 
Boyle, Chicago, Ill. 155 machines in satisfactory use. 

Steam Hammers, Improved Hydraulic Jacks, and Tube 
I!:xpanders. R. Duda-eon. 24 Columbia St .. New York. 

Power presses and dies. Also contractors for special 
machinery. T. R. &; W. J.  Baxendale. Rochester, N. Y. 

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

Screw macbines, milling machmes. and drill presses. 
The Garvin Mach. Co., Laight. and Canal Sts., New York. 

Gun and Machine Makers' Screwdrivers, drop forged 
in best Tool Steel. Bill ings &; Spencer Co., Hartford, Ct. 

" How to Keep Boilers Clean. " Seud your address 
tor free 96 p. book. Ja •. C. Hotohkiss. I20 Liberty St., N. Y. 

Plater wisbes a pOSition on gold, silver, brass, and 
nickel . Fourteen years' experience. Address H P.lat er/ ' 
Box 49. Oakvi1 le. Conn. 

Rubber Belting, all sizes, 77� per cent from regular 
list. A l l  kinds of Rubber G oods at low prices. J ohn W. 
B uckley, 156 South St.reet, New York. 

Split Pulley. at low prices, and of same strength and appearance as Whole Pulleys. Yocom &; Son's Shafting 
Works. Drinker St., Philadelphia. Pa. 

The Holly Manufacturmg Co., of Lockport, N. Y., 
",ill s(l'n d  a book of official reports of duty trials of their 
high duty pumping engines on appl ication. 

Guild & Garrison. Brooklyn, N. Y., manufacture 
steam p u m ps, vacuum pumps. vacuum apparatus. air 

pumps. acid b lowers, filter pre3S pumps, et c. 
For tow prices on Iron Pipe. Valves, Gates, Fittings, 

Iron and Brass Castings, and Plumbers' Suppl ies, write 

A. &; W. S. Carr Co . . 138 and 140 C.,ntre St .. New York. 

For tbe original Bogardus Univer.al Eccentric Mil l ,  
Foot and Power Presses, Dri l ls, Sh ears, etc . •  address J .  
S. &; G. F .  Simpson. 2 6  t o  36 Rodn ey St., Brooklyn, N. Y .  

The best book f o r  electricians and beginners i n  elec· 
tricity is " Experimental Science." by G eo. M. Hopkins. 

By mail, $4 ; Munn & Co., publishers, 361 Broadway, N. Y. 
West's ligbtniIig l Ods, 40 Cortlandt St.,  N. Y., lately 

saved the Bluff Point H otel and T. R. M c Neil's house. 
Never fails. Edison , \\� estinghouse, and others endorse 

them. 

For translations from or to French or SpaUlsh, for 
publ ication or reference. addrees A. Del Valle, 211 West 

48th St reet, N .  Y .  Reference, b y  perm ission, Mes�rs. 
M U nn & Co . •  editors SCientific American . 

Wanted- Foreman for machine sbop. l\1ust be ac­
q uainted with Corlifls en�ines and refrigeratin� machin­

ery. O n e  speaking German preferred. In a large city 
in \V isconsin.  Address •• M. W. J.," care of SCient ific 
American. 

r;w-Send tor new and complete cataloltue of Scientific 

snd other Books for sale b y  Muon & Co • •  361 Broadway. 
New York. jt�ree on applicatioD. 

HINTS TO CORRESPONDENTS. 
Name. a n d  A dd re •• must accompany all ietters, or no attent;on will be paid thereto. Tbis is for OUI information. and not for publication. 
R e rere'J(� e .  to former articles or answers should 
In g:: :r��: ':forar,:�!��edaG:' ��a��:'\�� �fm�I:���� l,e repeated; correspondents will bear in mind thai some answers require not a little research, andl though we endeavor to reply to all, eitber by letter or in this department, each must take his tnrn. 
S " ecial W rlt'en I ll fo rm a tl o n on matters of personal ratber tban general interest cannot be expected without remuneration. 
Sciell t l ll c  A rne l· ! t· a n  S U I' p l e rn e n '. referred to lIlay be l lad at the ollice. Price 10 cents eacb. 
B o n k .  referred to promptly supplied on receipt of prlce. 
M l n e r. l .  sent for examination should be distinctly marked or labeled. 

provided by tbis i nventI on, and so arranged tbat any BUCKLE.-Anthony Biesen, H ull ,  Iowa. (2436) R. K. B. asks : Can you ans wer nnmber of persons may be carried down from any lIoor Tbis is  a bnckle f o r  use i n  connectiou witb a n y  kind of tbe following in your Notes and Queries col umn ? 1. or the roof, the escape being al ways in readiness for brush that is held by a band strap, but is  especially in- An explanation of the principle involved in the toy service, and having an automatic brake whereby the tended for application to horse brushes and tbe like, to recently in tbe market, called . .  Uncle Sam, or tbe rapidity of descent may be regulated. enable the adjustment of the strap of such brusbes to Mystery," consisting of a tube witb lIaring end, and 
BRACE. - William H. Henderson and fit large or small hands. a small sphere, such that blowing tbrough the tube 

Lonis H. Porter, Rockdale, Texas. This brace is com- EXTENSION TABLE.-Lewis G. Smith, caused tbe ball to remain in the end of the tnbe. A. 
posed of a n n mber of plates formmg a plurality of Dall as. Texas. Tbis is an improvement in center tables, See our SUPPLEMENT. Nos. 37, 47, 51, and 76, for ar­

segmental sections, and is designed especially for bollow a construction being provided wbicb can be eaSily ex· tieles on tbis phenomenon. 2. Is the statement on page 
structures in wbicb ligbtness of material is necessary tended or contracted, by wbich the objectionstle center 12045 of the SUPPLEMENT, first colnmn (in the article 
witb capacity for resisting inward pressure, snch as leg can be dispensed witb, wbile the main or center entitled " Sunheat and Sunl ight "), that at an elevation 
metallic Cisterns, well curbing, underground cylinders, portIOn will be firmly supported at all times. of three miles tbe opectroscope shows only one color­
piers, etc. EASEL ALBUM. _ Thomas Kel ly, New yellow-and none of Fraunhofer's l i nes, correct ? and jf 

GATE. - Joseph Albers, C o r  v a 1 1  i s, Y
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Oregon. This invention relates to' swinging gat.es, and . .... .-- . .  
particularly to a formerly patented invention of  the covers, tbe rear one being fixed and tbe front one in tbe article in question. You might addres. the 
same inventor. and provides improvements wbereby binged, tbe front cover and leaves being swung down author. 3". Describethe process by Whicb photogravures 

are made. A. See Ollr 'SUPPLEMENT, No. 418 and tbe operator can open and close tbe gates from the same at rigbt angles to tbe fixed back, while a secret drawer otbers. 4. Wbat cbemical reaction takes place in tbe side. is provided for storing pictures and otber article.. simplest form of jixin(J " negative and toning a print ? 
MECHANICAL PUZZLE. - J 0 h n F. ENVELOPE OPENER.-Martin Prosin- A. Pixing is simply dissolvllI!: out the unaffected 

Deeves al ld Richard U. J. Gauthreaux. New Orleans, ger, Canon City, Col . This is a blade or cutter silver .alt. Toning i. precipitating gold or other metal 
La. T h i s  is de.igned to be a neat. compact, and at" secured in a groove in a metal holder, and thus protect· I on tbe reduced portions of tbe silver salts forming the 
tractive adver

.
ti"ing puzzle of the permutation tvpe, I ed from contact witb ot.ber objects, while adapted for picture. 5. What is the composition of the paper from 

having parts connected w l tb a ca8e and aligning col lars its special function of opening envelopes, Clltting wbicb ordinary blue prints are made! A. See our Sup· 
till marked IVltli lettero prollliticuou,ly placed to con- leaves of book., eLC. PLEMENT, Nos. 61 . 95, 421, 585, 574, 741, __ 
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(2437) Magician asks for a receipt for 
making white soft rubber, sucb as is used i n lllaking 
artificial fingers as nsed by magicians. Tbe name of 
sucb rubber, and the mode used in forming i t  into 
different sbapes or articles. A. Hoffman says such 
fingers are made of cork covered with wax. You may 
for a soft fin/!,er use white glue dissolved in water with 
enougb wbite sirup added to give proper consistence on 
cooling. Tbere is no Bucb rubber as you call for. YO'I 
may try the followin!( : Cover white glpe with wat.er, 
and until it softens to a jelly, heat in a water batb all d 
add an equal volume of glycerin e ;  continue heatin "  
until of proper consistence. More gllie will ma ke  it  
barder, an d  more glycerine softer. Color w itb  a very 
little cocbineal solution. 

(2438) T. R. asks : 1. What will make 
paint d ry ?  The doors bave been painted t w o  years, bnt 
are sticky in damp weatber ? A. The be8t remedy is  to 
wasb it  off witb caustic soda, or to bnrn it off and re­
paint. 2. I have wire screens in my windows and 
doors, but tbe mosquitoes Itet in wben tbe doors are 
open. Can you tell me how to destroy what get in my 
bouse ? A. We cannot. Try pyrethrum or bllbacb. See 

our SUPPLEMENT, Nos. 247, 299. 3. Explain a sImple 
rotary electric moto r;  how the rotary motion it! 
brougbt about. A. See our SUPPLEMENT, Nos. 641 and 
761. 

(2439) E. M. asks : A m ixture is made 
one balf and one-balf by weigbt of borax and lIint 
(almost pnre silica) and fused in a porcelain kil n ;  is the 
resulting glass sol uble in water ? Is this glass a chemi· 
cal compound or a mecbanical mixture ? If a chemical 
compound , what is its name ? What difference would it 
make if boracic acid was uSld in place of borax ? A. 
Tbe resul ting glasses would be more tban mechanical 
mixtures, but it would not be possible to assign them a 
defini t.e chemical status. They would represent ruther 
solntions than combinations, and might be flut on tbe 
border l ine between chemical and physical combina· 
tions. In no case where a glass is produced could it be 
termed a U mechanical mixt u re." 

Replies to Enquiries. 

The following replies relate to enquiries recently pub. 
lished in SCIENTIFIC AMERICAN, and to tbe nnmbers 
tberein given : 

Croton Bugs.-In reference to the 
answer to query N o .  2402. A t  different times I bave 
occu pied four dwel l in!(s where the Croton water bugs 
appeared. I invaria bly caused tbeir disappearance (and 
of small roacbes as well) by sprinkling small quanti­
ties of perfectly fresh powdered borax on shelves and 
ledges. In one case where they were very numeroU!!I, I 
finely powdered the borax in a mortar and, by means of 
an insect powder gun. shot it into cracks, boles, and 
about water pipes, botb horizontal and vertical.,--I. 
HARMAN US FISHER. 

SCIEN TIFIC AMERICAN 
B U I L D I N G  E D I T I O N . 

SEPTElD BER N U lD B ER.-(No. 5 9.) 

TABLE OF CONTENTS. 
1.  Elegant plate in colors of a residence at Holyoke, 

Mass., erected at a cost of $7,000. Perspective 
,,-jew, floor plans, sheet of detai ls, etc. 

2. Plate in colors representing a residence at Me­
chanicville, N. Y.,  erected at a cost of $2.500. 
Floor plans, perspective elevation. sbeet of de­
tails, etc. 

3. View of the interior of an artist's stud io. 
4. Architectural sketcbes in Bradford, England. 'rile 

technical school and the town hall. 
5. A residence at Short Hil ls, N. J., erected at a cost 

of $9.000 complete. Perspective lind lIoor plans. 
WilIJur S.  Knowles, architect, New York. 

6. A cottage at. Short Hills, N. J., erected at a cost ot 
$7,000. Fluor plans and perspective view. 

7. Cottage at Springfield, Mass. Cost $3 ,200. Per­
spective view and lIoor plans. 

8. Engravings and lIoor plans of the residence of W. 
G. Russel l ,  Esq., at Sbort Hills. N. J. Co.t com· 
plete $25,000. Lamb & RICh, New York. arclli­
tects. 

9. Engravings and floor plans representing some very 

bandsome houses e rected on West 86th Street, 
New York city. Cost about $36,000. Mr. J. 

Prague, of New York, arcbitect. 
10. View of St. John'S cburch, to be erected at San 

Francisco. Estlmated cost about $57,000. 
11. A village chmcb erected at S hort Hills, N. J. 

Lamb & RICh, architects, New York. 
12. Perspective and lIoor plans of a dwelling at 

Holyoke, Mass. ,  erected at a cost of $12,000 com­
plete. 

13. Miscellaneous contents : A new decorative ma­
terial.-Independent homes.-Good planning� 
Different clays.-Building liens.-An improved 
ventIl ator, illustrated.-Improved bath tubs and 
batbing appliunces, i llustrated. - Richmond 
heaters for ste!lm and bot water, illustrated.-A 
mitering and jointing machine, illustrated.­
Power's regulator for steam and bot water heaters, 
etc. , i l lustrated" �Pllper for working drawings.­
Geometrical wood carvings, i l lustrated. -Steam 
and hot water heatinlr, and for power, illustrated. 

The Scientific American Arcbitects and Builders 
Edition is issued montbly. $2.50 a year. Single copi6l!, 
25 cents. Forty large quarto pages, equal to about 
two nnndred ordinary book pages ; forming, prlicti. 
cally, a large and splendid MAGAZrNE OI!' ARCHITEC' 
TURE, ricbly adorned with e legant plates in colors lind 
with fine engravings, ill l l strating tbe most im.ereSting 
examples of Modern Arcbitectural Construction and 
allied subjeCts. 

The Fullness, Ricbness. Cheapness, and Convenience 
of tbis work bave won for it tbe LAlWEB'T CIRCUI.ATION 
of any Arcbitectural publication in the world. Sold by 
all newsdealers. 

MUNN &; CO .. PuBLISHBRI, 
361 Broadway, New York. 

© 1890 SCIENTIFIC AMERICAN, INC.



204 Jcitutifi c �mtricau. 
INDEX OF INVENTIONS Flr'if�?� •. �.����

I
�I.�? .��� . .  ��i��.����i.�� •. �.�. 4,16.599 Flask for foundry practice. W. E. HURhe • . . . . . . . . .  4:16.6"!8 

Por which LeUer_ Patent of t h e  ���k�o�ne'em�\,::lri'�f:;i.�· Dyer . . . . . . . . . . • . . . . . • . .  436.1>') 

'(Jolted Statell W'ere Granted 
Fra��iJe �:iI���t�;:�:.aVlng frame. Sewing ma.­
Frieze or cornice. T. J .  McGeary . • • . . . . . • . • . • • •  e " ,  • • •  436,487 Fruit plttinR macbtne. J.  T. I.h . . . . . . . . . . . . . . . . . . . . . 436.629 September 16, 1890. ����:�:: E�e��. �d"g�������.������� . . . . . . . . . . .. . . . .  436.�!!4 Furnace door. boUer, J. R. A lexander . . .  0 • • • • • • • • • •  486.555 

,l N D EA C H DEARING TH AT D A TE. t:���:�:.t�r�
n
�:J,���:�u� ·f��r,v:�ppiyinii: 

. .  R·. 43Mbl 

N. R. Phelp8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  436.618 

[See note at edd of list about copies of the.e patent •• ] Furs. etc .. to woven fabrics. etc . •  l1pparatu. for aDplyinR. J. T. Tussaud . . . . . . . . . . . . . . . . . . . . . . . . . 4il6.:i\JO Ifurs, etc., to woven fabrics, etc .• applying. J. 'r. TU8S&ud . . . •  _ • • • . . • • • • • • • . . • • •  • • • • . •  . . • • . • • . • . . .  436,3&9 Acid. t.ower for condemaing. C. Graham  . . . . . . • • . • . • 4!l6.414 Gauge. See Water ""Ruge. Air 0I0isLenlDR apparatu •• W. V.  W .. II .. ce . . . . . . . . . .  4'l6 76:1 Galvanic batterY. Wollensak & Gill . . . . . . . . . . . . . . . . .  436.516 A larm. See Fire alarm. . Game apparatus, F. Pries . . . . . . . . . . . . . . . . . . . . . . . . . . . .  436,6.>7 Alcohol. process of and apparatus for manufac- Garbage receptacle and ash receiver, D. J. Quig-turinlC. G uiRn .. rd & Hedou in . . . . . . . . . . . . . . . . . . . .  436.7:15 l ey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  436.543 Alcohol , etc., process of and apparatus for recti- Garment. fly front.. C. Dusenberry. Jr . . . . . . . . • • . . . .  4.36.f;''10 fying und di�ti l l inu. E. A. Barbet . . • • . . . . . . • . . . .  436.764: Gas burner. E. Kempsball . . . . . . . . . . . . . . . . . . • . . . . . • . . .  4;*i.76U Alloy. steel. R. H .. dlleld . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  436.491 Gate. See SwlnllinR Rate. A nimal trap. \\ hite .& Murphy . . . . . . . . . . . . . . . . . . . . 436,64.3 Gate, W. 1..4. Cromwell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.36..596 AS80rtinll screen. adj u.t.able. A. Stehle. . . . . . . . . . . .  Gate. G .  B .  Gilreath . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  436.702 Atomizer. O. E. O. Hoel l . .  . . . . . . . . . . . . . . .  . . . . . . . . . .  Gate closer, automat ic, S. H .  Spencer . . . . . . . . . . . . . .  4Hti.5Uti Bagatelle board. G. W. Nash . . . . .  . . . . . . . . . . . . . . . . . .  Glove. ball catcher'S. H .  L. N .. ramore . . . . . . . . . . . . . .  431i.5W 
=:�.dft::e sll�l���s�Z: A. Uent . . . . . . . . . . . . . . . . . . . . .  436 Sg��}������e��:r����.G8. �����tt: : . : : .::: : : : : :  !:m:� Barber's chair attachment. G. W. Archer . . . . . . . . . .  4:16.827 Grain elevator, H. M. Fulwider . . . . . . . . . . . . . . . . . . . . .  436,a4S Barrel rack and trUCk, combined, S. J. Weathers •. 4H6,ti19 Grain registering Rnd loadinQ' attachment. A • •  T. Battery. See Galvanic batt.ery. StoraRe battery. Miller . . . . .  . . . . . . . . . . . .  .. . . . . . . . . . . . . . . . . . . . .  4il6,585 Bed, [old ina-. L. Oppenheim . . . . . . . . . . . . . . . . . . . . . . . . 4.3R.723 Grain scourers. etc • • device for operating the Beer cooling apparatu •.  J .  Peter . . . . . . . . . . . . . . . . . . .  436.1;''1.'\ shakinR shoes of. W. W. Huutley . . . . . . . . . . . . . .  4il6.581 Beer for market. preparing ruh. A. J. Metzler . . . . . 436.587 Grapbophone. J. Daniel . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  436.576 Beer, makinll, A. J .  Metzler . . . . . . . . . . . . . . . . . . . . . . . . . 43ti.6:W. Grease box, J. Van Develde . . . . . . . . . . . . . . . . . . . . . . . 4a6.G79 Beer, manufacturinJ{, 4. J. Metzler . . . . . . . . .  4.3ti.534. 4.:i6.5:i6 Uuano dIstri buter and pea planter, combined, J .  Bell. J .  L .  Watrous . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  UI. C.  �'letcher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.16,598 Bel l ,  door, Shaw & Page . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  4: ' Guard. See Bridge guard. Bel l .  electro-magnetic. J. Geary . . . . . .  . . . . . .  . . . . . . . .  GUD. breech-loading, F. H. Simonton . .  . . . . . .  4:16.72tj Belt fastener, driving, M. Tuquet et al .  . . . . . . . . . . . . .  Guns. Rpparatu� for controlliDa- the recoil and Bicycle Httacbment. W .  Dabbs . . . . . . . . . . . . . . . . . . . . . . 4:16.40·1 running out of. P. Nordenfelt . . . . . . .. . .  486.375. 436 . . '1'16 Bicycle lock. �;. Backu . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  48tj.�ii3 Guns In ships. mounlinR for. N: B .. rnaby . . . . . . . . . .  4 ;6.1& 

l:�g��lC
t
:.'¥.��(!i·II�!�r ��.�� : : : : : : : : : : : : : : : : : : : : : :  :�:�� ��::'Il'::�:' �;,!\I�:;'::��e�: · . . .. . . . . • . . . . . . . . . . . . . . . 435.612 

Board. See BRlfl1telle board. Ironing board. Harnes. loop. A. W. Bennett . . . . . . . . . . . . . . . . . . . . . . . 436.556 Sprina- board. Harrow disks, etc., sharpener for. G. H. Marki J l ie 43S.5;{ij Bobbin windinlC machine. J. IV. Fo.ter . . . . . . . . . . . . .  4:16.521 Harrow. sprinR toot.h. M. J. Todd . . . . . . . . . . . . . . . . . . 436.446 Boiler. Mee Co:flee or tea boiler. Sectional boiler. EJarvester, J .  Armstronll . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4iit;.:U-12 Boiler feeder, P. J. Ke l ly  . . . . . . . . . . . . . . . . . . . . . . . . . .  4:>.6,564 Hat pin, lady's. L. Barnes . . . . . . . . . . . . . . . . . . . . . . . . .. . .  436,328 Boller safety appa.ratus. steam, J. Watson . . . . . . . . .  436.449 Hay press, J. JlJ. Sanders . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.36.726 

I�?�: �'. �. 'fI��ey:: : ·:. :::. : ·:: :: .  ::::::::::::: : : : : . �:tl:�� ll:!J'll����·.,?ec��i�!t¥li(i�ri; .. & 'Biir�: : : : : : : : : : : :  : : :  i�:W Book support. B. l:l. Green . . . . . . . . . . . . . . . . . . . . . . . . . . .  4:16.70' Heater. See Water heatel·. 
I��t: �� :g��:: I:!:�i.�iu':'; �tU�W: Wiliey . : : : i�:� �::f.I': t-�'tvWs':,t�������. �.��������'.�'. �: ������ : :  iil:l:� Bottle stoJ>l)er. Roemer & Ro. 1 . . . . . . . . . . . . . . . . . . . . . .  4'l6.669 HtnlCe. B. Boone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 480.&'11 
Box:. See Car journal box. Grease box:. HinJj[e. loumile. W. SenK. . . . . . . . . . . .  . . . . . . . . . . . . . . . .  4;i6.54li Brake. See Car brake. Sled brake. Hoisting Emd loading apparatus, J .  R. Dal ton .. . . . . 4:36,732 Breakwater. tloatlDg. J. M. White . . . . . . . . . . . . . . . . . 436.fl44 Holder. See Lace or embroidery holder. Order Brewlnac apparatus. C. Bafner . . . . . . . . . . . . . . . . . . . . . 4.·�.498 holder. Phone receiver holder. BaEI]. holder. Brick ki ln. Ii. S. Hallwood . . . . . . . . . . . . . . . . . . . . . . . . . . .  436.5�! Tool holder. Brick mould. Brlnham. J r .. & Hahn . . . . . . . . . . . . . . . .  4·\ti.till2 Horse detacher. J. D. Chamlee . . . . . . . . . . . . . . . . . . . . . .  4�6.400 Brick or tile machine cutter. J. B. Z. Dumais, Hose bands. device for securinjl. C. I�. Halstead .. 4.16.7Ob 

486,�41. 4,>6.342 Hot air reg · ster and venti lator. J .  Gedde . . . . . . . . . .  4:16.5:l'l BrldRe Ruard. W. Theis . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4:16.il711 House. See Play house. Storm hou.e. Bridge. wire cable, (1. N. T�antz . . . . . . . . . . . . . . . . . . . . . . 4:i6,606 HusKina- pin or pee-. H .  H .  PerkJns . . . . • • • . . . . . • • . . • .  436,378 Brines. purifyinll. )1. M. Monsanto . . . . . . . . . . . .. . . . . 4Bti.63:i HydrocH.rbon burnpl" E. A. Rider . . . . . . . . . . . . . . . . . .  436.4:\7 Buckle. J. �'. Molloy . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . .  4.16.501 Ice cream freezer. F. W. COcilrane . . . . . . . . . . . . . . . . .  4i16.:l37 Burner. See Gas burner. Hydrocarbon burner. Ice for storin�. cutter for corrugatlna-. G. A. ·Butter worker. A. C. Klnllsbury . . . . . . . . . . . . . . . . . . .  436.4�2 Birch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  436.4112 Cable drivina- machinery, operating mechanism Incubator, E. W. Wickey . . . . . . . . . . . . . . . . . . . . . . . . . . 4;16,467 for. G. J .. everlch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.�iJ65 Indicator. See Cash indicator. Deal indt'Jator. . Calendar. H. S. Hack. . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  436.415 Station or street Indicator. C"merll. See Detective camera. PhotoRraphlc Injector. P. P. HOllue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  436.601 

Can�'����Ould for forming conical b�tts on, J. ���::r���1n':�r:�!��t"!is�K����0&·StupakOif: :: : : : . r:�� . Baumgartner . . . . . . . . . . .  , .  . . . . . . . . . . . . . . . . . . . . . .  4.'l6.7al Iron. See Sad I ron. Car brake, .J . G. Zimmermaoo. J r. , et al . . . . . . . . . . . . 4: '6,5 17 I roner, neckband. C. O. White . . . . . . . . . . . . . . . . . . . . .  486.466 Car brake, friction, J .  Wycko1fet al . . . . . . . . . . . . . . . . 4.%,750 I1"OnlD2 board. Richardson &. Galloway . . . . . . . . . . . .  43h,4 m Car coupler. J. Che.tnut . . . . . . . . . . . .  . .  . . . . . . . . .  43t; • . �'lti Ironing stand. W. R. La.ater . . . . . . . . . . . . . . . . . . . . . . . . 436.584 Car couplers. draw bar for. R. N. Crook . . . . . . . . . . .  4->6.751 Jack. See /.asti nR jack. WaRon jack. Car couplinR. J.  E. �'rancl . . .. . . . . . . . . . . . . . ... . .. . . . . 4:16 •. 146 Jewelry pendant. G. W. Wa.�burn . . . . . . . . . . . . . . . . .  436.729 Car couphnl(, W. H. Harris . . . . . . . . . . . . . . . . . . . . . . . . . .  436.660 .J o:lnt. See Rail Joint. Car couplinR. W • .\I('Rae . . . . . . . . . . . . . . . . . . . . . . . . . . . .  436 4JO I KIln. See Brick ki ln. Ume kiln. Car COD plinll. H. Niemann . . . . . . . . . . . . . . . . . . . . . . . . . . .  �atl,7:!2 1 K itchen c .. blnet . •  B. H. J .. mes . .  ' . . .  . . . . . . . . . . . .. . .  4il6.481 Car couplinR. J. H. Will iam . . . . . . . . . . . . . . . . . . . . . . . . . 436.61<1 Knife. See Pocket kni fe. Saddler's knife. Car door. freilCht. W. A. McHulre . . . . . . . . . . . . . . . . . . .  4:16.586 Knob. sheet met.al .  C. mover . . . . . . . . . . . . . . . . . . . . .  4�6.52.'1 Car door, fretllht. J. 1..4. Ritter . . . . . . . . . . . . . . . . . . . . .. . .  436,505 Lace or embroidery holder, W. C. Oula-Iey . . . . . . .  4.:«).638 CHor. electriC motor, W. Robinson. J..4amp and alarm clOCk. comblned. W. Gaertner . . .  �iti,456 
Car journal box. E. W. Mack��i::J::"�8�·��: ��:�&� t:�gs�r8�c<i·et·f��ci��a:nde8ceni· eieciric: · H: ·H:: 436.465 

(Jar roof. (J. H. Koyl . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4:J6.;Jtil SWltt . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  436.381 Car. safety. J. A. Beaumont . . . . . . . . . . . . . . . . . . . . . . . .  436.:l:10 Lantern. bicycle, P. Levison . . . . . . . . . . . . . . . . . . . . . . . . 4:J6.5:18 Car seat. M. N. Ii�orney . .. . . ....... . .. . . . . . . . . . . . . . ... 436.5ti3 J..4ontern. tubular, C. T. 1 1 8m . . . . . . . . . . . . . . . . . . . . . . . . .  431-•• 416 (Jar .tep. extensible. M. E. Campany . . . . .  . . . . . . . . . .  436.154 LastlnlC jack. C. '1'. Stetson . . . . . . . . . . . . . . . . . .. . . . . . . . . .  436,7:11 
8:�p��r::;sn:g�y,r ����b'!-��:i . �����.��.� : . : : : : : :  l�:�� t:����c�����re�'. �:. ����;': ' . . : . . .. .. : .. .. . : . .. . .. : : 
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car��tto����.������.�g. �.i��?n .a?� . ��.��.��t�: .�: (36.529 {�:��g: �"t:" C.I:r.S��.;!�;.: : : : : : : : : ' : ' : : : : : : : : : : :  :: : : : :  !:l:i:�� CarriaH'e to I), D. F. l..Iuse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  43. i,6:{2 Latch. locKlDa-, E. lioeni&, . . . . . . . . . . . . . . . . . . . . . . . . . 4.16.761 Cart, wHter, .\1 . J. McD()nns . . . . . . . . . . . . . . . . . . . . .. . . . .  4;j6,a73 I..4awn sprinkler. Baker & Asbury . . . . . . . . . . . . . . . . . .  4i16.59'l CarvinlC machine •• adjustable table for. S. Y. Kit- Leather beadinlC machine. C. W. Collver . . . . . . . . . . .  436,752 tie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4:16.71� Leather tlmshinR macbine. G. W. Lennox . . . . .. . . . . 4'l6.36.'1 Casb Indicator and rellister. Schickner & Marty . . .  4:16 Ledger. F. V. Wurster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4:J6.5M 

8::: �:=::�:� :�� t��t:�g�: ��b�G�i�:�. : : . :  . . : :  t&i:�: s���tlI��Ali:�t� · · . .  · 
. .  · . . . .
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495 

Caster. A. Currier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4:i6.b98 I .. ime ki ln , G. A. Mace . . . . . . . . . . .. . . . . . . . .. . . . . . . . . . . .  436.426 

8��r����"J::rc�
a
�

r
p.

F iI:'�J�i-8on: : : : : : : : : : : : : : : : :  ii�:�tl Lln?����. t.\I��IC'::�t��r:r .��c . .'. �a.����.e ��� .��?�.�:� 436.5:12 Cb .. ln, drIve. C. W. Mil ler . . . . . . . . . . . . . . . . . . . . . . . . . . .  436.tiOil Lock. See Bicycle lOCk. Nut lOCk. Permutation Cbair. See Nursing chair. lock. CheCk for tnrnlnl( lathe •• F. McClure . . . . . . . . . . . . . . . 436.(59 I,ocomotive drivlnR wheel. H. A .  ({inRsland . . . . . .  436.711 Churn, I. HOfiileland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4:i6.662 Loom let-ofi" motion, J..I. C. Robinson . . . . . . . . . . . . . . �724 ChurD. A. M. Lance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .f;lU,6115 Looms. drop box operatmg mechanism for, W. 
g����s'."::,t.:;:-n.'1;,���l>,,��iiri,:..: 'i,:ii: J .. mes. ::: : : : : : =:� LUb��:Jo;: ;,ttaci.went: ·ii: iiitter·. ·. ·. · . . :: : .. : .. .

.
. •  : .. : : :  !:J3:r:J Chmr bunching machine. B. H. Meyer . . . . . . . . .. . . . . 486.iID9 Lumber t.rimmer. automatic. C. E. Cleveland . . . . . .  4:16,402 Cia-sr IiKhter, electriC. M. M. Hayden . . . • . . . . . • • . • . .  "*i.aM Match machine, Zellers & Denmead . . . . . . • . . . . . . . . .  400.470 

8;::�e�t�C�i:cehi���.f��!��e·ri:::: ·.'.' ::::: .::: ::::: : : !�:gg� �:t��e��i:;����ine: ·ii.·:A: Go·odsoil.·.·.·.·.·.·.·.:: : :  t� Clasp. See Corset cla�p. Pencil clasp. Meat hana-er, automatic, J. Schaub . . . . . . . . . . . . . . .  . .  Cl ip. See W biftletree Clip. Me .. ts. adjustable supporting frame tor poultry 
8lg�:i.

F·S!e :w�f.;r ·cio.;et:" · . . . . . . . . . . . . . . . . . . . .. . . .  · 436
.
583 MII �rC���:;: �: ff: �e�::�rl�.� : : : : : : : : : : : : : : : : : : : : :  t�:� CoO'ee or tea bOIler. J .  H. Monsey . . . . . . . . . . . . . . . . . . 486.485 Milk cooler. Wi lson & Van Tuy!. . . . . . . . . . . . . . . . . . . .  (36,469 CoO'ee pot. J .  W. Barwel l  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (3b.:l!Iij Mil l .  See Paint mill . Sawmil l .  ('ol lar. J.  H.  Browne . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . .  4llti.765 MOUld. See Brick mould. Collar pad f""tener. R. W. Caldwell . . . . . . . . . . . . . . . .  436.1l96 Mould. J .  M .  Fenska . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  436.561 Colter, A. Hirshbeimer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  436.478 Mop wringer. G. D. Mussey . . . . . . . . . . . . . . . . . . . . . . . . . .  436,428 Comb. See Curry comb. Mop wringina- device, A. J. Landry . . . . . . . . . . . . . . . . . 400,457 Cooler. See MUk cooler. Motion, mechani�m for producing intermittina-Corn husker. A. Steiner . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4:l6.:J86 �'. I I .  Ea.bf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : 436.755 

8::�::f. . .;l .. �: �����o"!�·.;r.e·:. : ·. : : : ·::. : ·. : : : : : ·. : : : . :. :  �:m MO��to�.ee.C urn motor. Rotary motor. Water 
cotl1>n openers, etc., evening mechanism for, A. . ,.. Mower, lawn. J. L. Mil ls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 486,738 

cou�fl�"g: ' See' Car 'coiij,iitiii: Pij,ec"iipling: St�iij, 436
,57 . tt:l�i�r�nvr.t�?a���t:it�����;,?:.� •. ��.� : : : : :  : : : : : : : : : :  t:�::l coupltng. Nozzle, exha.ust steam. O. J.  Hoke . . . . . . . . . . . . . . . . . .£J6,5�7 Crea.mer. centrifugal, F. Hart . . . . . . . . . . . . . . . . . . . . . . .  43t!.418 Nursery chair, J. L. Tischler et aZ . . . . . . . . . . . . . . . .  o o .  486,«4 Cu ltIvator. S. C. Cobb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4:l�.4\� Nut lock. D. E. ReaRan . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4:l6.:® 

8�m�:���: �h�';I�*,. �: ����eli·::: ·.:·:.:·::.:·::.: : :  !�:reo g��';;o������to�·T���.,Hlatcii: : : : : : : : : : : : : : : : : : : ·: : :  �:�� Currycomb. S. C. Scholleld . . . . . . . . . . . . . . . . . . . . . . . . . .  4.36.74.1 Ore wastinR furnRce. B. B. Dexter . . . . . . . . . . . . . . . . . .  4'l6.840 <1uL.ter. See Brick or ti le macbine cutter. Oven. ba.ker's, cr. B. Mcll'adden . . . .  . .... . . . . . . .. 436.670 CvlInder enRlDe. radIal. G. H. Reynolds . . . . . . . . . . . .  486,568 PackioR ring and makinR the .ame. C. L. East-DampenlnR machine. C. lI. I l oover . . . . . . . . . . . . . . . . . 4,l6.4/j() man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  486.852 Damper. stove. Cra btree & Col l ins . . . . . . . . . . . . . . . .  436.ii97 Pad. See Truss pad. Deal Indicator for card players. W. C. McIntire .. . .  4,'l6.7d9 Paint mi l l .  T. H. Moraan . . . . . . . . . . . . . . . . . . . . . . . .  . .  Desk, school, C. B. 'l'owle . . . . . . . . . . . . . . . . . . . • . • • . . . .  436,6-12 Paper o r  card rack. R. A. Hartman . . . .  . • • . • .  . . . .  . Detective camera. M. A .  Seed . . . . . . . . . . . . . . . . . .. . . . .  (;>6.145 Paper wellCht. 11. P. Krel l  . . . . . . . . . . . . . . . . . . . . . . . . .  . .  Door securer. S. Mcr .. ean . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 436.61 1  Peanut cleaning machine. J .  1\1 .  Williams . • • • . . . .  , 4.16,64& Draua-ht equal izer. S. H. Tinsman . . . . . . . . . . . . . . . . .  436,«3 Pencil clasp. G. B. Adams . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4ii6,ll91 Draw.ers, adjustable partition for s liding, J. H. F. Pendulum. compensation, C. E. Emery . . • . . . . . • . . . .  4.'i6.S4li 

Drl8.I���'; ROCk ·ciriii." " · " ·  . . . . . . . . . . . . . . . . . . . . . . . .  486.626 ���'::�Ir'!,�����c:otde�: r.e.f;� Moore: : : : : : : : : : : : : : : : . .717 Drum, heating. R. Babcock . . . . . . . . . . . . . . . . . . . . . . . . . . 486.4£2 Photo-engravin,;r frame • •  T .  Baynes . . . . . .  . . . . . . . . . . .  ,687 Drum snare. II. '1·heopheJ . . . . . . . . . . . .  . . . . . . . . . . . . . .  4.16.500 PhotolCraphic camera. W. I. " dams . . . . . . . . . . . . . . . .  4:,6.3�1 Dyetng yarn 1 0  cops. macbine for, I. F. Peck . • . . . .  436."38 Photographic camers, W. I t .  Ful ler . . . . . . . • . . . . . . . .  436,:>47 

�f:c���l;,!iJ;;c���?�i�\li:cieiirl.; · · :  :::: . .  :::::: : : : .  =:� Pho�';.'f�:P�.i� �.�rn�:� �.��.t.t�� . �t.t:"ch���� •. �:.�: 436.658 ElectriC macl:tine, dynamo. 8. D. Field . . . . . . . . .. . . .  436,4Ob Photollraphlc films, producing, Y. Schwartz . . . . . . .  436,587 ElecLrlcal .wltc�. �' D. GOOld . . . . . . . . . . . . . . . . . . . . . . . 436.412 PbotoRraphic shutter. Dailmeyer & Beauchamp  . . 4i16.404 Ele�ator. See 6r�ln elevat«?r. Photogrnphy, apparatus for automatic. 'r. �. b;n-Jl:nlCme. See Cylmder enRme. Rotary enRine. jal bert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  43!l.627 Steam engine. Piano. G. Steck. . . . . . . .  . .. ... . ............ . . . . . . . ... . .  436.385 Engine •. automatic cut-oO' for. H. Beddoe . . . . . . 436.646 Plano action. O. We88ell . . . . . . . . . . . . . . . . . . . . . . . . . . . . 436.511 Envelope m .. chlne. A. O. '1'yrrel . . . . . . . . . . . . . . . . . .. . 436.618 PIn. See l i st pin. HuskinR pin. Safety pm. 
�=��::��.na�

a
p���t!8 �:I��r:�g: ·G·. ·S: ·.Andres: · · · ·  436.ti2"l �l��tC��J'l!��or� R.

B
J�'::s�I": , : : : . .' : � : : : : : : : : :  . . � : � : :  !:;:� 

. . .  4.>6.r.l:I. 4:l6.624 Planter and fertil izer distributer. corn. J .  W. & 
�·�g�:�8. !��l1���:t�:!-:�� ����I�·ental. H. Levy . . . .  4:i6.af)6 Plaiho���u:J'i1d's: S:E: Gj.0ii': : · : : � : : : . : : : : : · : : . : : : :  t�;� 
��:� ��g����lb�riJ�Ii:rto�e�.��� �L:::::: . .. . :: . .  : . .  :. : : :  ::::aW! �l�:: ��'r�in��"W': "A: Loveii.: : : : : : : : : : : : · : : : : : : :  : : : :  t.:!:�;: 
t;::� ����:g: tv SiMkus.;e;::. :: .:: ':::::::.'::::::::. : :  ::::1� ���:.et.s1<"r;,i�.;�c�o:tarri . . . . . . . . . . . . . . . . . . . . . . . . . . . 4iJ6,659 

�::��: g�:t � i .���e,.':;b��Y : : : : ·  . .  · : : : : : : : : : : : : : : : : :  !t!:�� ��;.s.S":e�0::; ��80. Prlnt lnR re8S. 
14 errules. manafH.cturing tips fl)r. Taylor &; Smith 430,388 Printina- p lates, rOCking device for. M. Scbwert-
�lg:�: 

a
::'��b���s ��� 

t�,�:����n�e�t�bl!':cW���: 436.71� pri����e�re8s' for ' printiri.· addresse's: iI: 'Le�in- 436,614 

�·ib�����.;t�iili; sub.tance.: mi."cIiiiie for 'bre"k: 4.16.720 
pro�

o
e�nnii ve,;,;ei.: · poeiiDiat·lc 'appai-iltuii ·iiir";j: 436.631 

.r.:11�'::n·d �thc,;r ����'1earidie 'io�: 0:' wi icox: : : : : : : :  t�:�lg Pro�·c��.n 'See' pi. nt' proiector: . .  . . .  . .  . .  . .  . .  . . .  . . . .  486,S50 

�11:: ���e�; 1':'A��!�uriiler: : : : : : : : : : : ' : : : : :  : : : : : : : : : . 1�:�4 ��i�e�irii�!i-!�:l"�I� ... r.;r; C: :CFoiiter : : : : : : : : : : : : : · �:m F:! lter. wel l or ci.tern. J .  �'. & C. G. ZleRier . . . . . . . . 486.763 I Pulveri.inR mach ine. R. D. Gates . .  ; . . . . . . . . . . . . . . . .  4.'111,:#9 
���::�a�:: �ut.:::::irci:�i:T: ·i'"ui-iier: :  . . : � ·  : : : : : : : : :  t��� ����:

. 
� ·t�n�:::;: ::::::: : : : : : : : : : : · : : : : : ::::::::: : :  ���� FI�", '!Iar"" .y.stem. electrical automatic. W. F. Pump. lift. N. Smitll . . . . . .  , . . . . . . . . . . .  : . . . . . ; . . . , . . .  : 4,"l6.548 SinKer . . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . .  . . ,  4!lf!.640 Pump. radial cylin<ler. G. H. Reynolds . . . . , . . . . . . .  486,5b'1 

Fire k18Cll .... C. w. Waltera . . . . . . . . . . . . . . . . . . . . . . . . .  � l'1lIDp"rotar:r. V. F. Carpeater . . . . . . . . . . . . . . . . . . . . . . 436;3l1lI 

Pump valve. Well. & French . . . . . . . . . . . . . . . . . . . . . . . .  4il6.4IiO Pumpkins. preparinR pulp from. G. Bartel . . . . . . . . .  4:J6,68fj Puzzle. J .  B. A llen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  486,151 Rank. Bee Barrel rack. Paper or card rack. Rali loint. J. J. Anderson . . . . . ..... . . . . . . . . . . . . . . . . . .  436.572 Rail Joint. W. A. Sweet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  436.441 Railway. U. W. Stone. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . .  486,089 Railway. electriC. H. W. J,l bbey . . . . . . . . . . . . . . . . . . . 436,�2fj Rai lway oilCnal. Morse & Winton . . . . . . .  . . . . . . . . . . . 436.iln Railway trolley. e lectrical. D. A. Am.lie . . . . . . . . . . . 436.571 Rail ways. means tor annealing the wire cables of cable. H. W. Willson . . . . . . . . . . . . . . . . . . . . . . . . . . . . 436.552 Railways. power plant for cable. G. Leverich .. . . . . 4.16.428 Rai lways. tie plate for. H. HoIRate . . . . . . . . . . . . . . . .  436.701l Refrigerator. Car. D. W. Riordan . . . . . . . . . . .. . . . . . . . .  486.545 Reuister. See Cash register. Hot air register. Rin". See Packing rlnR. Split rinR. Hi vet forming machine, M. N. Bray . • . . . . . . • . . . . . . .  400.332 RivetinR m .. chme. J . •  J .  Unbehend ; . . . . . . . . . . . . . . . . .  436.447 Rock drill . J. L. BuckinlCham . . . . . . . . . . . . . . . . . . . . . . .  486,558 Rol ler. See �'eed table roller • . 
!tol ler and dri l l .  combined. H. F. Jone . . . . . . . . . . . . .  4·l6.fl6t Rotary enlidne, Holt & Kinney . . . . . . . . . . . . . . . . . . . . . .  4:lb.6ti3 Rotary motor. E. Hammesfabr . . . . . . . . . . . . . . . . . . . . . .  436.4H Running lCear. S. McG .. rvln . . . . . . . . . . . . . . . . . . . . . . . . . 4,'l6,b1.11 Sad iron. R'" heat ing. H. Sin tIel . . . .  . .  . . . . . . . . . . . .  436.384 Saddle, ridio�. Beard & Crummett . . . . . . . . . . . . . • . .  : 4Sti.47 I S .. ddler's kmfe. P. HI8e . . . . . . . . . . . . . . . . . . . . . . . . . . . .  436,479 Safe door. G. J .  H. Goehler . . . . . . . . . . . . . . . . . . . . . . . . . . 48t5.41 l Safety pin. C. E. Noyes . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  436.�77 Sand .creen or O

I
ter. (J. Monjeau . . . . . . . . . . . . . . . . . . . .  4:lO.5iJ2 Sush cord fastener. W. B. B�Il . . . . . . . . . . . . . . . . . . . . . .  436.1188 Sash fatltener. 8. �. Harrington . . . . . . . . . . . . . . . . . . . .  400.701 S .... � holder. J .  M. Sluke. . . . .  . . . .  . .  . . . . . . . . . . . . . .  400.&49 Sawmill. T. S. Wilkin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4ilti.4HS Sawmi l l  carrial/e. T. S. Wi lkin . . . . . . . . . . . . . . . . . . . . . . .  4;j6.621 Sawing machine, circular, M. Hodgson . . . . . . . . . . . . .  4:-J6,420 Sawinll machine. wood. S. S. Mohn . . . . . . . . . . . . .. . . . . 4:l6.ti6lJ Scatfold, 8uRpelided stliir. J .  McDermott . . . .  . . . •  4iKi.4bO Screen. See A ssorting screen. Sand screeD. Scytbe. J. M. Dain . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; .  486,474 Seat. See Car seat. Sectional boiler. R. Wal lace . . . . . . . . . . . . . . . . . . . . .. . . . .  436.680 Separator. See Centrifu"al separator. 'l'eeth separator. Sewer. D. Knowles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 436.736 Sewing machine qui ltinlr frtt.me, Touchstone & Worthington . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4;;6.008 Sewing machines, slac-" thread controlling device 

Shi:�'
i.�.�':,'";;,� : : : : · : : : : : : : : : : : : : : : : : : : · : : : : : : : : : : :  1�:� Shirt and supporter. combined. '1'. J .  Litle . . . . . . . . . 4iJ6,6U7 Shoe. G. F. RapD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  436,1i44 Shoe 80le cutting machine. M. E. KnIRht . . . . . . . . . . . (3ti.859 Si fter. ash. E. H. Gove . . . . . . . . . . . . .. . . . . . . . . .  436,:151. 486,852 Silloal. See Raii way sta-nal. Shrnaling apparatus. municipal, J. W. Stover . . . . . .  4-36.747 Signaling apparatu�, automatic, J. T. Pennycook .. 4ati,484: Sk.irt J itter and bustle. combined. P. P. Wein holt. 

486,748. 436,749 Sled hrake. (J. C. Skinner . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4'l6.�65 Sl icer, J. SpfllinJler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.%.50j Snow plow. J .  H. Piqlert . . . . . . . . . . . . .. . . . . . . . . . . . . . . . 400,636 
Soap cake!!, anchor attach meet for, F. W. Ostrom 436.·190 Sole cuttioJ{ macbine, M. E. K n i�ht . . . . . . . . . . . . . . .  4:i6,aos Spinning Hp ind Je ttu pport. O. O. Draper . . . . . . . . . . . .  486.764 Spinninll spilldle whirl. C. L. J.. Emery . . . . . . . • . . . .  436,756 8pirlt�. alcohol . etc., apparatus for and process of continuous rectitlcu.tioo ot'. E. A. Barbet . . . . . . .  �684 Split rinR for cylindric .. 1 bodies. R. King . . . . . . . . . .  4.'16.00'1 Spoke socket. J .  Watson . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  436,681 Spout. slip. H. Blake . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  436.5.;7 Spring. · See Vehicle .prinR. Sprinl( board. R. Reacb . . . . . . . . . .  " . . . . . . . . . . . . . . . . .  4.'!6.462 Spring wasber, J .  II'. Lewis . . . . . . . . . . . . . . . . . . . . . . . . . 436,73j Sprinkler. See Lawn sprinkler. Water sprink-ler. Squares, manufacture of carpenters'. H. K. Jones 436.759 Staude Site Ironing stand. SWitch and Signal stand. Starfish ('atcblnR machine. J.  O'Connor . . . . . . . . . . 4il6.541 Station or street indicator. automatic, J. A. & J .  B .  Wri"ht . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  436.7.10 Steam emline, double cylinder, W. D. Hooker • . . . . 4il6.710 Stereotyyinll apparatus. C. '1\ Murray . . . . . . . . . . . . . .  436,Jj� Stereot.ypipK purposes, maklnJ{ matrices for. L. Qllallch i . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4'l6.a79 StOCk trap. J .  V. Hawkins . . . . . . . . . . . . . . . . . . . . . . . . .. . . 4.36,757 Stopper. See Bott le >topper. StoraRe battery. W. B. HullinRshead . . . . . . . . . . . . . . .  486.602 
�����. ���.K3� ����a:�:� .�: .�:. ���.���:: '. : � � : : : : . : : :  l�:� Stove. oil. D. L. WhittinlCham . . . . . . . . . . . . . . . . . . . . . . .  436.620 Stoves, gas saving attachment for gas, W. H. Ford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . Stoves. water heater for. Quimby & Macnamee . . .  . Stramer and funnel. C"ombmed. O • .IC. I .. ake . . . . . . .  . Strap coupling. breast, Thome " Risser . . . . . . . . .  . .  Straw stacker. J .  L. Senteney . . . . .  . . . .  . .  . . . . . . . . .. . .  4,16."74 Street sweepln" machine. E. C. �'Isher . . . . . . . . . . . . . .  4.'16,1i2U Street sweeping machine. Jones & Burlingham . . . .  436,(119 Street sweepio1l machine. T. J. Smith . . . . . . . . ..... �746 Suspender cl1tch. J. O. �·ol.om . . . . . . . . . . . . . . . . . . . . .. 436.658 Sweeper. J. O. BORRS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.'l6,ti8.Y SWlDa-ing gate. C. [..4. Hudler . . . . . . . . . . . . . . . . . . . . . . . . . 436.4-21 Switch. See Electrical .",itch. Switch and sia-.nal stand. W .  J. Morden . . . . . . . . . .  436.503 Table. See ExtenSion table. 
Tag or cliP. name. T. IV. Bartholomew . . . . . . . . . . . . .  436.5!l8 'rappinR machine. H. Mueller . . . . . . . . . . . . . . . . . . . . . . . 486.609 Teetb separator. Ivory & Wayne . . . . . . . . . . . . . . . .. . .  436.60S Telegraph. printing. J. B. Odell . . . . . . . . . . . . . . . . . . . . !iJ6,74O 
Telephone. W. Burnley . .  . . . . . . .  . .  . . . . . . . .  .4'l6.".'14. 4:36.:1:15 '1'elepbone. S. L. WieRand . . . . . . . . . . . . . . . . . . .  436.512. 4->6,518 

��Wf:ri';;ow�
a
* •. Sy.\v��eg",:,�:::::: ... , .. ::::: . . • .

• : : :  :;�lt '1·il l . re�i.teriug. J.  N. Maskelyne . . . • . . . . . . . . . . . . . • •  4,,6.500 Tonic beverlllle. W. S Hicks . . . . . . . . . . . . . . . . . . . . . . . . 486,477 Tool holder. S. G. Law . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 436.:>62 Toy. C. M. Crandall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 436.45.'; Toy bank. �'. W. !teUly . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  436.6'� Trap. See Animal trap. Stock trap. '1'rlcycles. chalr attachment for, D. Dennett . • • . • . .  436,648 Trimmer. See Lumber trimmer. Trough. See �'eed troulCb. Trunk. F. J. Palica . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 436,1"066 Trunk. knockdown. M. Green . . . . . . . . . . . . . . . . . . . . . . . 4;i6.65j 'l'rus8, C. E. McCand l iss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 436.721 Trus. pad. O. S. Leonard . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.>6.620 TubinR. die for making opiral. �'. J. Richard . . . . . . .  4 :l6.41i3 Tubs, making crockery wash. C. Uraham . . . . . . . . • . .  4:i6.413 Type bars, machine for forming, O. Mergenthaler �S6,53l Typewriting machine, A. T. Brown . . . . . • • . . . . . • . . . .  4."iti.a3.'i Typewriting machine. Conkle & McCulloch . . . . . . . . !l.16.838 1.'ypewrittug machines, cleaninR ltttachment for, W. P. Lewis . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  . .  . . . . . .  436.424 Umbrel la notches. makinlC. O. M. Smith . . . . . . . . . . . .  4&i.tI76 

�:l�:: �;':{.:'��"#.·iiroiiieriioOd : : : : : : : : : : : : : : : : : : : : : : !::g� Valve for air brakes, jZovernor, F. Lansberg . . . . . . .  486.713 
Valve for ena-Ines, rotary, P. N.  Dellinger . . . . . . . . .  436.6.� Valve for enlCines. slide. S. 8. Babbitt . . . . . . . . . . . . . .  4:l6.:lffi Valve for sleam boilers. mud. J .  B. Barnes . . . . . . . .  4:lti.491 Valve, steam enlline, P. Brotherhood . . . . . . . . . . . . .  otlfi.tMil Vault cover. l l .  W. Sauer . . . . . . . . . . . . . . . . . . . . . . . . . . .  436,639 Vehicle body. J. C. Boone . . . . . . . . . . . . . . . . . . . . . . . . . . .  436.493 Vehicle runnlnll gear. J .  J .  Fetzer . . . . . . . . . . . . . . . . . .  436,.i44 Vehicle spring. W. L. Bu.h . . . . . . . . . . . . . . . . . . . . . . . . . .  4:J6.398 

t:�lgl:.r.:,,��h�e�d�:�.O}�iiiOii:::::::::::: : : : :  lll:l:� Vehicle wheel . J. B. I,ott . . . . . . . . . . . . . . . . . . . . . . . . . . . 436,566 
�:f:,igl:e"ii�e�: tc�:�:'t��l::.;r::::::. ':::::::::. : : : :  :�::i� Veneer cylinders, machine for manufacturing. J. H. Christie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  436.625 Ventilator. W. J. Fellhelmer . . . . . . . . . . . . . . . . . . . . . . . .  4.>6,7Ul Vise. G. H. S:eler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4-1ti.Ml 

;::3:0�'!.��oria�ie
&

�· fno:����ii; M·:M: ·Kliiin: 
4<>6.594 

ger . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  4il6.482 
�::��ir ::�h����n� �����·nR . . . . . . . . . . . . . . . . . .  4:l6.367 

;:�!'i':,fo�e��';.!�td�;,�· . . �?���: : : : : : : . : : : · : : : : : : : :  !�:m 
�:��� ���f:r. �6 .s.r?6:,��r·. : ·.·. ·. ;. ·:::.·:. ·::.·::.·::�:: : : :  t::g�g Water motor. W. S. & Z. M. Collin . . . . . . . . . . . . . . . . . .  436.59-; 
�:��� ��t��\��. �' . . ��s��ci.;.: : : : ·  : : : : : : : : : : : : : : : : : t�:ltli 
;:�nh��gc���·k�N�B�)ii:�:ioii · : : · : : : : : : :: : : :. : : :: : : : :  t:::� WeldinlC and workln" purpo.es. electrically heat-

tna- bars. etc •• for, ,M. \V . Dewey . . . . . . . . . . ' "  486,519 

;��e1�11�� "���ra';'l."ee?: s�g���'oiive" '<iriviiig 436.67. 
wheel Vehicle wheel. Wheel or pulley. �'rRZeur & Davl . . . . . . . . . . . . . . . . . . .  436.409 

;r�:r.:;tfl�'h�llf.' fl".:�ey�.��r�::::::::: ::::: ::: :.: : : : :  t�:�� 
WoodworklnR machine. W. R. BrillRs (r) . . . . . : . . . . 1 1 . 1 10 Woven plle fabric. Marchetti o!l; Mellor . . . . . . . . . . . . .  4.1ti.StiIj 
��r::�r. os:,; ��:wi-iii�;,i-: 

. . . . . .  
· · ·  

. . . . . . . . . .  · . . 436,6(7 

DESIGNS. 
Pen case. fountain. C. W. Boman . . . . . . . . . . . . . . . . . . . 20.156 

TRAD E M ARKS. 

[SEPTEMBER 27,  1 890. 

Cigar •• Joachim Bros . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18.4,'14 ilulclmer. J .  A .  Mackenzie . . . . . . . . . . . . . . . . . . . . . . . . . . . 18.436 Jewelry. R. R. Fogel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18.4HB Plows. a-anll, Bulky. and hand, Ma8� Buford & Bur-well Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18.436 Plush coats or jackets. A. Black & Co . . . . . . . . . . . . . . .  18.4al Salve. W. H. Howard . . . . . . . . . . . . . . . . . . . . . . . . ... . . . .  18.� Tobacco. smokinR, B. F. Weyman . . . . . . . . . . . . . . . . ... . lil,430 

A printed copy of the specltlcatIon and drawinR of any patent in the foregoing list will be furnished from this office for 20 cents. In orderin� IJlease state the name and number of the pa.tent desired. and remjt to MUnn & Co .. 861 Broadway. New York. 
(�anadhlll I·Rlenr.s may now be obtained by the inventors for any of the inventions named in the fonl-

:��� 11;too':;�Ti�'!t��dt�:: c�:� .:!wc�ea fi�tfe :��e?f }�6� full instructions a.ddress M unn &. Co., 361 Broadway. New York. Ot.ber foreiim patent. may also be obtained. 

Inelde I·.lre, ench ' neertion - - - ,. �  cen t. R line. 
Back I'alre. ench I n se r t i o n  • •  - 81.00 11 l i ne.  

The above are charf,tes per a.JZ'ate l ine-about eight words J.'er line. This notice shows the width of the line. and is s'!t i n  R/lste type. �nlr!ravinJls may head adver .. tisements at the same rate per a.l!a1.e l ine. by measure­ment, as the letter press. Advertisements must be 
::���:�:!frui�I�c:iloi�S��.ce as earjy as Thursday morn-

U SE ADAMANT WALL PLASTER 
I t  I s  HaI'd, !) en_e, and A d­

hesive. Does not check or crack. It is impervious to wind. water, and disease �erm8. It d ries in a few hours. It can be applied in kind of weather. It i s in /Zen­use. Licenses rzranted for the using. and sel l i ng. 
Address A D A M A NT MFG .  CO. 

309 E. C" e u esee �t., 

-=::::::!:::� ______________ �s:y�r�I�I c�u8e. N .  Y. 

Patent Foot Power Machin 
Complete Outfits. 

Wood or M etal workers without stea.m power. csn success fu l ly compete with 
�l J;o�� S�'lhW"GusWIRn;hlll::;: latest and most improved for practical shop use, also for industrial Schools, Home Training. etc. Cat alup;u� free. 

S e n eca F a l l s  Mfa:. Co.  
69i> Water Street. Seneca l?irlls. N. Y. 

POCHET'S M O V A B L E DAM. -DE-scription of 8 dam devised by JJ()vernment engineer 
J .. eon Pochet. for use In rivers havIDIi!' a shifting bottum. IVlth 9 ligures. (:ontained In ' C' I ENT rFIC A M E IIICA N 
SUPPI.KMENT. No. ,. I B .  Price 10 cents. To be had at thl. oOlce and from all newsdealers • 

SEBASTIAN, MAY & 
Improved Screw 

Foot &L A m  
Power .... ......... ." 

EDISON LAMPS 
For Batteries o r  Dynamos. 

� to 86 Candle Power. 3 to 40 Volts. 
We wlll .end free. Catalogue E. 

which gives prices and descriptIon of 1amps, together with directions 
How to Make a Cheap Battery 

to operate them. 
E D ISON LA M P  CO.,  

HARRISON. N. J .  

AN EW CATA LOC UE 
VALUA��PAPERS 

Contained in SCIRN T I PI C  AMERICAN SUPPLEMENT, sent 
!ru oj charge to any address. 

ill U N S  & ( : U . ,  36 1 J l ro n .h .. ay, New York. 

ilI A CH I N I STS' FINE 'l' OOLS. 

STAN DARD TOOL CO . ,  ATHOL, M ASS. 

Send jor CatalogtU and Price lAst. 

MANUFACTURE OF VINE GAR. --D E· .crlption of a recent modillcation o f  tlte German tun prtocess of  vinegar making. \ \  ith 5 ligures. Contained In S« lENTI F I C  AMERICAN SUP .... LKM WXT, No. ,. 32. Price 10 cent.. To be had at this olllce and from all new.dealers. 

Sto re d  E n e rgy 
ACC U M U LATORS for Electric Li/<bt in" ",nd Street ( ' 1 1  r Propn I� ion. 

THE A C C U MU l ,A T O R  C O ltU'A N Y .  

44 Broadway, N .  Y .  City. 224 Carter St • •  Phil" .. Pa. 

© 1890 SCIENTIFIC AMERICAN, INC.
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SOM E C H OICE Is a Flexible Felt Made of Pure A8bestos, I n  a 

I FIR E FELT THE N EW NON-CON DUCTI N G  MATERIAL 

• !�:�c�\\;�
d
�� :W"gnU_"c����c�g�eSlf.U��I�:v�Yt���ts�g� JE JE . , It to be 8upenor to Hair li"elt in Noo.ConductinjZ' qualities. Made tnto sectional form echnical rea tlses . ��{f�i:r�:�t�t���:����:
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'l'H E  UHA l . tlI E ltl'l-8PENCE co., 39 Rnd 61 Liberty !!'t., New York. 
LIST No. 2.  

J l A  V I S . - A Practical Treatise ou the Manufacture 
of Bricks. 'l'iles and Terra Cotta. etc .• including Fire 
::��::d. �{h�'B��:i�ld ��V�17 ������i��!�j� t�������!r. 
Prict.. . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  $ 3 . 0 0  

It " VI8.-The Manufacture of Leather: Including Tnnning. Tawing, � :urrying. Finishin�t and Dying of 
every k ind of Leathp-r. By ' ' has. T. Davis. IllUstrated 
eKg::.e8��v��fc� an.� .�2 . "":ll1PI� •. . Of �y

.�� . . L
e��'ijJ� 

ib� :a�i��sp��;es��n�a����ag�ici���� :cofoory���
n
�g� finishing' of every kind of Paper, as well  as the different 

�';a�1��e:,
i
:18·pa��s?�:g. 

TprYteVi•. .I
ll
�s����.

d 
$1[ J� 

11 \ VIS.-A Treatise on Steam Hoiler Incrustation 
and Methods for Preventinli{ Cl)rrOSiOD nnd ::-'cale. By 
Chas. T. Davis. Illustrated by Ii5 engravings. HI pages, 
8vo. Price . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  $ 1 . ;) 0  

D A  ' IV  J I I I I WS R.  V .-A Practical Treatise on the 
Raw Materia , s  and �'ahrlcatton of Glue. Gelatin. Gela­
tiu -Veneers and Foils. lsinliliass. Cements.' Pastes, .\lu­
ci1agps, etc. Translated and edited from the German by 
:����m p;ic:.�

annt
: . .  �I.I���r��.�d . . 

b
:-. . 35 . �.n�".�:��n� 

D U P I. A IS.-A Treatise on the Manufacture and 
Distillation of Alcoholic Liquors. �'rom the French of 
M M. lJupJais by M. McKenney, M. D. lIIu ,trated by 
14 folding plates and several wood engravings. 743 pages, 
8vo. Price . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $J 0.00 

F If A N K E I .-H U T T E If .-A Practicai Treatise on 
the Manufacture (If Starch, Glucose. Starch-�u�ar and 
Dextrine. Based on tbe German of Wagner. Illus­
trated by 58 engravings. 344 pages. 8vo. Prlce . . . . $3. 3 0  

GREENWOII Il.-Steel and Iron : Tbe Praotice and 
Theory o� the several Methods in their Manufacture. 
97 diagrams, 536 pages, 12mo. PriCE' . . . . . . . . . . . .  $�.UO 
W�ot.��:Uti' �nd-n;e�.

ecr
�is E!.

f 
,��'k�r;ri�t 

D
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trated by 323 dyed patterns. 8vo. Price . . . . . . . . . . . $1 . � 0  
H i l I<' 1<" F. 1t .-A Practical Treatise on Caoutcbouc and 

Gutta-Percha and the Manner of Mixing and Worktng 
them. From the German by W ru .  T.  Brannt. Illus­
trated. 278 pages, 12rr.o. Price. . . . . . . . . . . . . . . . . .  . . $2.;)0 

K I N  (;Z �;'l" I' .-The HistOr?3' Products and Processes 
g:o�h'i-..fc;::a�� . ��de .

. .  ::
it� . . . . .  il .�

stra�i���: .�7J'���� 

l���:..�r.;;s:5� �a�lle���$�.Mf,����.��Y: . . I.l��.�I.rw��J'O 
1n�.

A ftM;t�,;;t 4�g���. ��o�h��i�S��y .,�p��i.��. Y'3��'t 
O'NEIL I •. -A Dictionary of Dyeing and Calico Print-

Ing. 491 pages. Bvo. Price . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 3 . ;) 0  
'r tf A U S I N G .-Theory and Practice of the Prepara­

tion of Malt and the Fabrication of Beer. From the 
German. Elaborately edited by A. Schwarz and Dr. A.. 
H. Bauer. IJiustrated by l!lO en�ravlngs. 815 p�es. Bvo. 
Price . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $10. 0 0  

ar The above o r  any of ()Ur Books sent b y  mail. free of 
postage, at the publicaNon prices, to any address in the 1UQrld. 

�,�;:O:S� ��� �������af;�=��;:t c����� 
the whole covering every branch of Science applua to the 
Arts, dent free and free of postage to any one in any part 
of the WQTld who will furnish us with his ad(i;ress. 

H E N R Y C A R E Y  B A I R D  ell. co. 
INDUSTRIAL PUBLISHE RS,BOOKS F.LLERS & IMPORTERS . S 1 0  Wal n u t  St •• I·hl ladelpbla. Pa., U . S .  A .  

TH E I " Th i s  is. beyond ni l  compare. tbe 
greatest A merican work on railways 

AMER ICAN It is a great book and remarkably 
hand�ome besides."-LV. r. Herald. 

RAI LWAY le�i��,2�.�1;::l.rations. 8vot half 
* •• Send to publishe·rs f01' full descripti1,e c'ircul.ar. 

CHARLES SCRIBNER'S SO NS, 
143-14:i B"oadway, N ew York. 

OIL WELL SUPPLY CO. Ltd. 
�l &: 92 'VA TER STR E ET, 

PI U"burgh,  Pa. , 
Manufacturers of everything needed for 
��'X'ESJ:.A1'IT "1/V:JiJLLI!!iI 
for either Gas. Oil, Water. or Mineral 

Tests. BOilers. Engines, Pipe, 
Cordage, lJril l ing Tools. etc. 
Illustrated cataloJlue, price , 

lists and discount sheets 
on request. 

NOTICE TO WE J,L CONTRACTORS.-Corres­
pondence requested with well boring contractors, witlt. a 
view of letti ll� a cuntract. AddresM A . C. SLOAN� �ec. 
of Industrial Development Co . •  Las Vegas, New Mexic�. 

ARTESIAN 
Wells, OU and Gas Wells. drilled 
����� ���=uI:g:� 
�1%�"J' ;'��.fm':ly,= 
able Hone Power and Mounted 
Steam DriJIlng Machines for 100 to 'lOO tt. Send 6 cents for Illustrated 
catalogue. Pie.·ce A l'tcllian 
a�'A:!�e��:!e�'k":�>Y2rt· 

� P O P  S A F ETY VALVE 
I�WATER RELIEF VALVE 
�D' IMPROVED STEAM GAGE 
"" STEAM ENGINE INDIOATOR 

S l u R l e  Bel l  C 'hime \\'h i l'lt le, and all Instruments 
used In connection with Steam, Air and Water. 

,sole Agents JOT Ula'rk's .Lllnen ,b'ire Hose. 
NEW YORK. LONDON. 

CROSBY STEAM GAGE & VALVE CO. r,�.���.:e�B� 
Gates Cornish Rolls Pulverizer 

Simple, Durable, Compact, Dustless, 
and R finished product direct 

from the machine�. 
The best Ore Granulator for leach­

inll and concentration. 
MANUFACTURE ALSO 

Gates Rock and Ore Breakers 
A ddres� for Catalogues 

GATES IRON WOKKl'l. 
3 0 C ,",0. Clinlon St . . Chlcall'o. 215 Franklin St., Boston, Mass. 44 Dey St .. New York. 

n��I:�: �t'B1f.MFrl�BJ·it t1:�on:" �\��� �itg 
s
s��:� heat, electric lights. elevators, and all modem con­

veniences. Rents moderate. 
WIJ ,I,I A .\\ �·OU LKE. Treas . •  Room 6. Bible House. 

RJ. . !E�A�ST����! 
IN THE WORLD. 

.... Speed. Comfort and Safety. . AGENTS WANTED. 
large Illustrated Catalogue sent Free to any Address. 

THE EAGLE BICYCLE MFG. CO., 
�TA:M:FORD. CONN. 

Bl<ANCHES :-Phi iadelphla, Chicago. Pltt;;burgh. Boston. 

KEEP COOL ! 
CLARK'S 

Light - Runn ing Venti lati ng 
F.4.N'S. 

Adapted for VenUlatiD� and Dry­
ing of every description. 

()atalo�ue free. 
GEO. P. ULARB., . 

Box L, Windsor Locks. Conn . 
Jas. Goldsmit.h, Agent� 7'4 B'way, New York. 

MANHATTAN 
S E L F - L U B R I C A T I N C  

Plumbago Packing 
Is the best to be bad for Steamer ••  
Locomotives, Stationary Engines. 
Pump8. with oil. hot or cold water. 
Valves. Steam Hammers, etc. It is 
made round and square. 

Send for Circulars, or sample for 
trial to the General Agents, 

GREENE. T W H E O  &: CO • •  
83 CHAMBERS ST., N. ¥. 

BARREL MACHINERY. 
E .  '" B .  HOLMES BUFFALO. N. Y.  

ALso A FULL LINE OF WOOD WORKING MACHINERY. 

OTTO GAS ENGINES 
33,000 SOLD. 

Engines and Pumps Combined. 
For COAL GAS 

or GASOLINE. 

SCHLEICHER, SCH U M M  & CO. 

FOOT POWEll :Il A (J]IIN E It ¥. 
!J
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pede Foot Power with 
seat, that 1 wish to 
add my testimony to �t..3i� •••• its superiority. 1 did 

;-: not expect to Jike it, 
but having used the 

�:�?
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using foot power. in fact. it may be sai:l to without tathme. and is a steadier motion. I 
I han known of it, sooner. Send for catalogue. BARNES CO . . \'.09 Ruby St., Rockford. III. 

54TH EDITION.-113 TH THO USAND. 

ENGINEERS' POCKET · BOOK 
By C H ARLES H .  HASW ELL. 

Mechanics' and Engineers' Pocket-Book of Tables, Rules. and Formulas pertaining 
t o  Mechan ics, Mathematics, and Physics : i ncl udi ng Areas, Squares. C ubes. and 
Roots,  etc. ; Logari th ms. Hydraul ics. Hy drody n amics. St,!'am and the Steam -En­
gine. Naval Arcbitecture, Mason ry. Steam-Vessels,  Mills, etc. ; Li mes, Mortars, 
Cemen t�, etc. ; Orthography of Technical Words and 'Terms, etc . ,  etc. 12mo, 
Pocket-Book For m , pp. 930, $4. 00. 

.. I cannot find words t.o express my admiration of the skill and Indu_try displayed in producing the _arne. 
To you belon!!s 'the honor of having pre_ented to the world a book containinj! more pOllittve i l'formation thun 
was ever before published. I couid with justice say more. "-Extract from a Letter to the Author from the late 
Capt. J, ERICSSON. tl!e celebrated Engineer. 

B Y  THE SAME A UTHOR. 
MENSURATION AND PRAOTIOAL GEOMETRY. Con tain ing Tables of Weights 

and Meal:'oures ; Vulgar and Decimal Fractions ; Mensuration of Areas, Lines, S u r­
faces, and So l ids ; Lengths of Circular Arcs ; Areas of Segments and Z{)Ijes of IL 
Circle ; Board and T i m ber Measure, Centres of Gravity. etc. , etc. With a Treatise 
o n  the Carpenter's Slide-Rule and Gauging. 12mo, S heep, pp. 324, 90 cents, 

Published by HARPER & BROTHERS, New York. 
The alxlve "orks m'e fOf' 8ale fly all bookseller8. or will be sent fly HARPER & BROTHERS. postage prepaid. to any 

part of the United ;Srates. Canada. or Mexico. on receipt Of price. HARPER'S Nl<W CATALOGUE. a descriptive list of over 3110 volume8. sent, postpaid. on receipt of Ten Cents. 

EXPERIMENTS WITH LIFEBOAT 
�I  odels.-A paper submitted by J. Corbett to the Life­boat Institution, Illving an account of the author's in­
vestigations and experiments directed toward the im .. 
�?ili
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SUPPLEMENT. No. 1 ;) 3. Price 10 cents. To be had at 
tb IS office and from all neWSdealers. 

V OLN EY W. M ASON & CO., 
FRICTION PULLEYS CLUTCHES and ELEVATORS 

PllOV IDIUICE. It. I. 

Have you a Thought 
That you want to make work ? The way 
to make it work (or find out that it won't 
work) is to put it into a machine. We 
have a shop on purpose. Will send a 
primer first. 

THE JONES BROTHERS Er,ECTRIC Co. CIN'TJ. 0 

tV'r�� �PJ����P�R�������§E� 
� � � � <- A J MORSE & SON 140 CONGRESS 5T BOSTON  

$1 
O
eAsH :n

n
i'iX'i,"::n:;'�n�t

t
�WIR��tl�! 

_ to the purcha�er 100 per cent. 
t:��l1�����rlt:rfD �:C��fa���:h�� �rib

t

. 

�� Itne of street railway connecting two 1I0urishing cities. Price of lots. $100 : corner lots, $125. Write for tna]>8 and particulltrs. A 
n�?::�g��:��

io
«�:����.

p
-W!�t:1gUY

i
��!11���T j���: E, N ,  OU I M ETTE, 1316 Paclflc Ave.,  'ra'coma, Washington. 

WHAT Uncie Sam and Aunt Columbia think. etc., of 
AIN IN8TON ��I��::��i1�:g,�.Lt:m�� 

I IIVENTl O II S  PERFECTED, D ETAI L \lRAW I II G S .  PIITTERNS. 
CIISTlIIGS,  MOULDS, MODEll, S PECIAL TOOll, DIES, J I GS. 
1I0VELTY 11110 DU PLI CATE WORK. C I R C U LAR UIIT. 

A. J .  W EED . CO • •  tOI . IDa LIBERTY n • • IIEW VORL 

$ 1 0 .00 to $5 0.00 �f�:::t�l�t ness. Magic Lanterns and Views of popular sub­jects. Catalogl1e� on appl ication. Part. 1 Optical, 2 Mathematlcak 3 Meteorololtica). 4 M8.Iltc l�anterns, etc. 
L. MANAS;.,E. SS Madison Street. Chi cairO, Ill. 

� !¥al�m�!�e�JI�!g��! � �pa���J:�ts no extra charge. Send for Cat&. & agts. terms. ruJ'U8e,Bazara & Co .• 16 a St..Peoria.IU. 

6 iicyci:iE-;-r BYlPEWRitER, 
Send to A. W. GUMP & CO. DA.YTON. OHIO 
�!ao:�C::d.h!�a��:s�tix�c;�i���rJ��� . and T YPE-WRITERS taken In EXCIlANGE 

T Y P E W R I T E R S. 
La.re:est like establishment in the world. First­

class Second-hand Instruments at half new prices. 
Unprejudiced advice given on all makes. Ma­
chines sold on monthly payments. Any Instru­
ment manufactured shipped, privilege to examine. 
EXCHANGING A SPECIALTY. Wholesale prices 
to dealers. Dlustrated Catalogues Free. 
_ TYPEWRITER I 70 Broadway New York. 
HEADClUARTERS. \ 144 La Salle St., Chicago. 

DEAENE88 .to HEAD NOISES CURED by . Peck's INVISIBLE TUaUl •• EAR CUSHIO S. Whispers heard Com­f ortable. Succ .... fu where all �medle. I'A IL. Ills. boOk &; proolstree. Address W. HISCOX. 863 Broad.ar, New York. 

ICE and REFRIGERATING MACHINES 
The Pictet Artificial Ice Company (Limited), Room 6, Coal & Iron Exchange, New York. 
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:a C) c> :B'.. S 
-FOR-

E n gi n e e r s  a n d  F i re m e n  
THE BEST BECA USE 

they are writren in plain. practical langun,ge, devoid of 
thel»'ies or mathematical formul",. 

r.rhese boOks embrace all branches o'!: Steam En�tneer­
lng-Stationary, Locumotive, Fire, and Marine. A n y 
enllineer who wishes to be well informed in a l l  the du­
ties ot his caliing should provide himself with a fuil .et. 
They are the only books of the kind eyer publ ished in 
this country, and they are BO plain that any enllineer or 
fireman that can read can easily unders::'and them. 
Hand-Book of the l.ocomotive. Price . . . . . . $�. !) O 
Enlrineel"s' Hnndy-Book. P .. ice . . . . . . . . . . . . .  $3.;)0 
Instructions and SUK'lle8lioll8 for EUKi neers 

and Firemen. Price . . . . . . . . . . . . . . . . . . . . . . . . . . . 8�.00 
Use and Abuse ofthe Steam Bol ler. Price. $ � . O O  
C

��fc"e���� . �� . .  ���� . . ����.���.� • .  ����� . . �.�,�.�� 
Hand-Book of Modern Steam Fire Enlllne •• 

Price . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $3. 30 

Hln:;.?��� . . .  �� . . . ��
n
� .��� . . .  ���.�.�� . . �.'�I���� 

Question8 and Answers for Eugineer8. 
Price . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $3 . 00 

Care and Management of the Steam B"lIet·. 
Price . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  82.00 

Young Enll'ineer's Own Book. Price . . . . . . . . $3.UO 
FOR SALE B Y  A LL BOOKSEL I. E R S. 

Any �f the above books will be sent to any part of the 
United States or Canad-a on receipt of list price. 

Send money in Registerea Letter, P. O. Order. or Postal 
Note. 

Sena for Descriptive Uatalogue mailea free to any address_ 

EDWARD M EEKS, Publ isher, 
1012 Wal n u t  Street, Philadelphia, Pa. 

PROPOSALS. 
proposals for ].Iock ( ! o n structi n n . - ENG JNRER 

O "�FICE, U. S. ARMY. Nushvil le. 'llenne!ol.see. A U�U8t 18, 1890.-SeH.led proposu]s. in tri p l icate. w i l l  be receIved 
at thi� office until 3 P. M . •  'l'uesday. September �l. 1890, 
for part conp.truction and complet ion of Lock No. 1. 
Cumberland River. near NashVIl le. Tennessee. Ridder� 
are invited to be prE'sent at opening of the bid�. The 
United Stateb reserves the right to reject any and 1111 
proposals. The attention of bidders i s  invi T ed to the 
�c;:y °13.C��.r�gi. a&�

r
�::g ����raUnaJY v2gi.l�:. ���el1':P': 

Statutes at Large. Specifi<:at ioDM and blank torms for 
proposa]s will be furni8hed on applicRtion at th is office. 

J. W. BARLOW. Lieut.-Col. of Engineers. 

N O W  R E A D Y .  

Experimental Science, 

By GEO. M. HOPKINS. 
• 

740 Pages. 680 I l l u strations. 
P R I C E ,  by mai l ,  postpaid, • • • •  $4.00 

SEND for FREE I LLUSTRATED CI RCU LAR and 
Table of Contents. 

M U N N  & CO. ,  Pub l i she rs. 
�mtt J)f �ht c1dtutifit �mtritau, 

36 1  Broadway , N ew York. 

IDEAL MUSICAL BOX 

WAlfTED--DESIGNS OF 
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heiR"ht 17 inche�. dp;pth 15 inches. For the tl r'Rt design 
adopted tbe "urn of One Hundred Dol lnrs ($100) wil l be paid ; for the second �'ift y !lollnrs ($50) will be paid : 
for the thIrd Twel1ty-five Dollnrs ($2J) wi l l  be paid. 
All designs, tOJlether with cost of mannfa�ture which 
will be considered in making award. must be �ubmitted 
not later than November 1. 

THE UNI'l'ED STATES CASH REGISTER CO .• 
CINCINNATI. OHIO. 

WAN T F.D.-'l'wo copper p]ate engravers ; one ex-
8howl�r: �(}��

t
:��5ZG���en�P§�rv

o
:y S��l�rt��

t
!�Far�� '1.� per annum ; and one with less experience-salary. t..qoo per annum. Also expert engf'avprs of topo�rAphy and stipple or sand tintln�, to contract for work t(l be done .a.t their homeR. Further tnfOrmHtlon will be fur-

l:!���r U�g�
i
�'t" .... .I G�l!��C��.AI.I., Super_ 

© 1890 SCIENTIFIC AMERICAN, INC.
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)ll(lIvediscments. 
Inside I-nile. each inserr ion _ - _ " .."i  cents a l ine . 
Back IJaa-e, ench i nNerl ion - - - $1 .00 n l ine. 
The above are char�es per :urate lme- ·about eight 

words per l ine. 'rhis notice shows the width of the line, 
and is set in alZate type. Engravin/ls may head adver­
tisements at the same rate per agate line. by measure­
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn­
ing- to appear in next issue. 

TH E TEACHING OF SCIENCE.-
Report of the British ASSOclation Committee appointed 
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SC I E :-\ T I FIC A M ERICAX SUPPLE M E :\ T. Nos. 134 and ';J� . p,  Ice ten cents each. To be had atthis ollice and 
from all newsdealers. 

" Improvement the order of the age. " 

THE SMITH IER TYPEWRITER 

Important Improvements. 
All the Essential Features greatly perfected 

The Most Durable in A Jig'nment. 
EaSiest Running and Most Silent. 

All type cleaned in 10 seconds without soiJ ing the hands� 
The Smith Premier TYDewriter Co., Syracuse, N. Y., U.  S. A. 

Send for Catalogue. 

Victor Bicycles ! 
For pleasure, business. recrea­

tion, and for anything you 
could use a bicycle for. 

VICTORS A RE BEST t 
Send for catalogue. 

Ovprman Wheel Co., Makers, 
C .. icopee Falls, III ass. 

G-:n.A.ND P:R.ZZE 
Paris Exposition, 1!S1S9. 

Thi.:n. P a:n.e1 Stock. 
IN W HITEWOOD, W A LNUT, ETC., 

Manufacturf�d by the original " �ysteme Bartlett." 
received the H i"hest A ward and only . 1  Grand Prize " 
given to this industryo The only " �ysteme " introduced 
into Europe and America that produces a perfectly 
sound cut bnard. 

H E N RY T. B A R T L E TT, 
C A B I :\ ET WO()DS I MAHOGANY 

and V E N !<;E ItS, SAW MILLS. 

200 Le-wis Street, Ne-w York. 

COMPTOMETER 
(TBA.DE MARK.) 

ALL A R I T H M E T I C A L  
• • • •  P R O B L E M S  

Solved rapidly and accurately 
b y  using the COM PTOMETER. 
Saves 40 per cent. of time. 
E n t i r e  r e l i e f  from mental 
strain. A dapted to all com­
mercial and sCientifiC compu­
tations. Send for circuldr. 

FELT & TARRANT MFG.  CO., 52·56 I l linois St., Chicago. 
PROPERTIES OF ALUMINUM.-BY 
A. E. Hunt . •  J. W. Langley. and e. M. Hall. Purity of 
aluminum and processes of manufacture. Properties 
with respect to filpecific gravity. Action of heat on alu-
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tained in �C IE :,\ T I FIC A M E R I C A N  b (TPPLEM I<: XT, No. , :;0. Price 10 cents. To be had at this office and from 
all newsdealers. 

PAT E N TS !  
M t<;SS ltS. MUNN & co . .  in connection with the publi. 

cation of the SCIENTIFIC A MERICAN, continue to ex­
amine improvements, and to act as Solicitors of Patellts 
for ln ventors. 

In this line of business they have had jortY-One years' 
experience. and now have 'unequaled facilities for the 
preparation of Pa.tent urawing-s, 8pecifications, and the 
prosecution of A ppl ications for PatentF;, in the United 
Sta.tes. Canada. and II' oreign Countries. Messrs. " unn & 
Co. also attend to the preparation of Caveats. Copyrights 
for Books. Labels, Reissues, ASSIgnments. and Reports 
on Infring"ements of P�tents. A l l  business intrusted to 
them 'is done with speClal care and promptness, on very 
reasonable terms. 

A pamphlet sent free of charl!e, on application, con-
�i��
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Designs, Patents, Appeals, Reissues InfriDllements. As .. 
8\jlnments, Rejected Cases. Hints on the Sale of Pa· 
tents, etc. 

We  also send. free of charge. a Synopsis of Foreign :ra. 
tellt Laws. showing the cost and method of becurlng 
patents in all the principal countries of the world. M U N N  & CO., Solici tors of Paten'., 

361 Broadway. New York. 
BRANCR O �·FlCE8.-No. 622 and 624 F Street, Pa­

cillo Building, Delli" 7th Street, Wllshlngton, D. C. 

',ftuttft t )tutritau. 
$ 85  \..o�e" Diamond Safety $85  
Diamond Frame. Steel Drop. Forgings. Steel Tubing, Adjustable �all Bearing:s to all Rnn­

ning Parts inciudIn2 Pedals. suspensIOn Saddle. Fmest material 
) �oney can buy. Finished in enamel and nickel. 

Strictly high grade in every particu lar. No better mach ine made at any price. 
BICYCLE CATALOGUE I<'REE. 

JOHN P. LOVELL ARMS CO. ,  1 47 Washington Street, BOSTON ,  MASS. 

� RI CUTLER D E S K B E S T  I N  T H E W O R-L D . 
A . C U T L E R & S O N ,  

• B U F F A L O ,  N . Y , U . S . A . 

BASE BALL. - A DESCRIPTION OF 
the Ilreat national game of the United States, by an 
English writer. Jno .  Newton Crane, with diagram of 
the field and 7 illustrations of players. Contained in SCI· 
E :-'; T I F I C  A M ��HIC A N  S U PPLEM �;NT, No. U 0 3 .  Price 
10 cents. To be had at this office and from all news­
dealers. 

T h e  M o ntau k 
CAlYIERA 

Is c�Tt&
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shots, interiors. exteriors, hOllses, groups, 
etc. Size of picture, 4 x 5 inches. 

For full description, send to 

G. GENNE:R.T, 
� 6  East 1 0th Street. New York. 

ALL � CASTINGS FROM SPECIAL (RNS 
� '-�EABL AND FINE GR�Y IF\ON "LSD ST EEL 

�DEVLIN ., t i N E  TINNING J�- PA1T 
I S UII F I N I S H I N G , NNING 

d lHOMfl:LEHIGH AVE /I( A..,ERIC'N Sf PHIL' �� 
CASTINGS. - A DESCRIPTION BY 
Mr. H. Rollet of his process of producins iron castingS 
free from sulphur and phosphorus. WIth one ftgure, 
illustrating the Mpparatus. Contained in SCI ENT iFIC 
AMERICAN SUPPLEM E N T. No. , �3. Price 10 cents. 
To be had at this office and from all newsdealers. 

b T�" ONLY· PRI\CTICJ\L$lj 
I@V"PRieEo 

JPlVRITfR 
Catalogue free. Address Typewriter Departm�nt, 

I'O P E  IUFG. CO •• Boston, New York, Chicago. 

T H E  GREAT IMPROVElllENT IN 

R O O F I N G 
We are now ready to supply the product of entire­

ly new machinery and processeh just completed, by 
aid of which we not only have greatly improved 
the strength and durability of our weH-known 
A !'i R �;!'iT()'" I( C I I I J<'J l'I G. but have also secnred 
a degree of uniformity nevp.r before attained in any 
similar fabric. We offer thIS as the PEHF.I!:('TED 
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past thirty years, and as the most desirable Roofing 
for general purposes. 

The important features of our recent 1mprove� 
ments. for which patents have been al ' owed and 
others appl ied for in this Country and in Europe, 
are described in our new circular, which, with sam· 
pIes. wil l be sent free by mail. 

Our Asbestos Rooflng is now in use upon Fac. 
torif's, �'oundries. Cotton Gins, Chem1cal 'Yorks, 
Ratlroad Bridges, Cars, Steawboat Decks, etc., in 
all parts of the world. 
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Ii1r There are inferior imitations of our Asbestos 
ROOfing. Purcbasers are cautioned. 

ExclusIve sale of our IMPRO V RD ASBESTOS 
ROOFING win be given to reliable dealers in im­
portant towns where we have not already made 
arrangements. 

H. W. JOHNS MANUFACTURING CO. 
SOLE MANUFA,TUItEHS O F  

H .  W. Jo"ns' l'it·e ond Water Proo(AHbestos 
S"eat .. ing. Bnilding F .. It, etc. A sbestos 

Boller Coveri ngs, 81 eam Packings, 
Fire-P,·oof Paints. etc. 

Samples ana Descriptive Price List li'ree by Mail. 

87 Maiden Lane,  N ew York. 
CmCAGO. PHlLADELPnIA. BOSTON. 

J E N K INS  STAN DARD PAC K I N G  I 
J EN l{ I N �  BIUI!'i., 71 John St., N. Y. ; 105 Mi lk St .• 

Boston.; 21 North 5th St., Phila.; 54 Dearborn St., Chicago 

After be i ng o n  the M a rket Five Yea rs 

The " A  e M  E "  Sti l l  Leads ' 
Sizes One, Two. Three, and Four �HorMe �ower. Arran�ed for either NATUR4L GAS 

or Kerosene Oil fi
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::::!��:��:aa:;_tt, T�. ROCHESTER MACHINE TOOL WORKS, Brown's Race, ROCHESTER, N. Y, 

HARRISON CONVEYOR ! 
Ha!':lling 6rain, Coal, Sand, C lay, Tan B�rk, Glnders, Ores, Seeds,&,c. 
&�����. I  BORDEN, SELLECK & CO. ' { Ma��'}";'rsJ Chicago. I1L 

ALUMINUM BRONZE AND B RASS 
8S a suitable material for Propellers. - A paper by 
Eugene H. Cowles. discussing the various materials that 
have been used in the construction of propel ler wheels, 
and Iliving the details of government tests made of nu .. 
merous aluminum bronzps find brasses. Contained in 
�CIENTIFIC AM E HICAN SUPPLEMENT, No. 7 4 a .  Price 
10 cents. To be had at this office an ... from aU news· 
dealers. 

NEW KODAKS 
" You press tlu button, 

file ti() tlte ,.est:� 
Seven New 

Styles and 
Sizes 

ALL LOADED WITH 
Transparent 

Films. 
For sale by all Photo. Stock Dealers. 

THE EAST M A N  COM PA NY, 
Send for CataloQue. llUCHES1'ER, N. Y. 

THE AMtRI�AN ULt TELEPH�IE ��. 
95 M I LK ST . ,  BOSTO N ,  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 allJroowo 
forUls of Electric Speaking '.l'\;llephooes in­
fringes the right secured to tbill Company 
by the above patents, and renders each 
individual nser of telephones not furnish· 
ed by it or its licensees responsible for such 
unlawful use. and all the consequenceb 
thereof. and liable to s u i t  tht'refor. 

TO INVE'NTORS 
AND MANU FACTURERS 
5 9th G rand National I ndustrial Exposit ion 

-OF T H E-

A m e rican I n stitute of t h e  C ity of N e w  York 
W i l l  O pen Oct. 1 st a n d  close Nov. 2 9 . 1 890. 

Intending exhibttor� must make early application to 
secure proper space and clas8itication. For blanks and 
other in forma.tion address GENERAL SUPERINT END E N T  
American Institute. 113 West 38th S t . ,  New York City. 

ALUMINUM. AN INTERESTING DE-
scription of the VllriOUS metbods of manufactnring this 
melal. cbemical and electrolytic; with special reference 
to the H eroult method. Wilh 6 f1gures. Contained in 
SC] E � TIFIC AMERIC A N  SUPPLEMENT, No. "'�3. Price 10 cents. To be had at ilUs office and from lUI news­
dealers. 

3 to 40 H. P. Tbp MOTOR -of 19th PENTURY. 
Can be used Any Place. to do Any 

lrork. and by A n y  One. No Boiler ! 
No lfire ! No Steam ! No Ashes ! 
No Gauges ! No En�ineer I A per ... 
fecUy safe Moto� for all plsc ... and 
purposes. Cost of operation abolJ,t one 
cent an hour to each indicated horse 
powe'r. For Circulars. etc., address 

_.eoao_f.. �, Charter Gas Engine Co. 
81.pli."J. saI.'y. P. O. Box 148. Sterlln&". III. 

--" � �� '\ e OAL''' O R E  S E P,A;RATO RS , REVOLV 1 N G AH, SHAK1NG SCRHHS' 
-- -���.� PcERFORATED �ETAlS1'M I N ING SCREENS 

. • {' - - ':', J I GS  &STAMP BATTERI ES "OOtt ". cr M ILLl N G < M IN ING  MAlH INERY�n "'t�t ' 

� ,  �_ �'�.' _ _ �' HARRINGTON & KING  PERFORATING @ .CH ICAGO.  
NIIW YORK OFFICII. 2S4 PEARL STREET. 

[SEPTEMBER 27, 1890. 

SY�AL��t MAlU��lt m�� W�RKS 
W B B U  R NS P R O P ' "  

THE PH ONOGRAPH.-A DETAILED 

g����g�i�'i.�l ��o���t" ��� �������.f
O
Witg

f 
8 
t
��g��� 

ings. Contained in SCI . X TJFIC AMERIOAN SUPPLE­
MENT, No. 63::. Price 10 cents. '1'0 be had at this 
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Our Adjustable  Stocks and Dies are universally acknowledged to be the 
BEST : 

We also make all our Tools 
on the same prinCiple. of the B E ST MATERI A L  

and WO ltKMA N S II I I'. and always with a view 
of time and labor sBvinll in tbei t· use. 
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Trrms of SUb8C.- ipt ion .-One copy of tha SCIEN­
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Club", .-Special rates for several nameR, and to Post 
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Tbe safest way to remit is by Postal Order. Draft. or 
Express Money Order. Monny carefully placed inside 
of envelopes, securely sealed ,  and correctly addressed. 
seldom goes astray. but is at the sender's risk. Ad­
dress all letters and make all orders, drafts, etc., pa,y· 
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Scientific American Supplement. 
ThiS Is a separate and distinct publicatIon from 

TH K SCl E:-'-'.rJFIC AMERICAN. but Is unHorm therewith 
in Bizet every number containiug sixteen larliite pages full 
of engravings. many of which are taken from foreign 
papers, and accompanied with translated descriptions. 
THE  SC'I K K T I FIC AM Ii:R I CAN SUI 'PL ICM I�NT Is publisbed 
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all the prinCipal departments of Science and the 
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The most important Enryineering Works, � I  echani.n's, 
a.nd Manufactures at home and abroad arp. illustrated 
and.describea in tbe SUPp J ,E. n x T. 

Price for the S C PPLICMENT for the United States and 
Canada. $5.00 a year, or one copy of tbe SCIENTIF[C AM. 
EUICA,N and one copy of the SUI'PL�;MIr.NTt both mailed 
for one year for $7.00. Singl e  copies 10 cents. Address 
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Building Edition. 
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