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VICTOR BICYCLES. 
It is a well established fact that 

manufacturing cannot be carried 
on successfu lly in these days of high 
pressure without the utmost regard 
for system, not only in carrying for
ward the actual process of manu
facture, but also in the construction 
and arran gement of the plant by 
which the work is accomplished, so 
t hat every motion of the mechanic 
or the machine counts in the pro
duction of the finished article, and 
no energy is uselessly expended. In 
fact, a 1U0dern man ufactory is no
thi n g  but a huge machine, consist
ing partly of iron and 
steel and partly of brain 
and muscle, into which 
are poured the materi
als, and out of which 
are taken the finished 
products without a sin 
gle retrograde move
ment in the progress 0; 
the art icl e  toward com
pletion. 

Such works as these 
are ideal, but we h ave 
them ; they belong to 
our country and our 
time. We know of no 
finer exa r n  pie of  such 
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works than the factory of the Over
man Wheel Com pany, of Chicopee 
Falls, Mass., the manufacturers of 
the Victor bicycles, everywhere well 
known for elegance of design and 
excellencfl of material and work
manship. Before proceedin g to de
scribe the works in wh ich these 
macbines are wade, it is, perha ps, 
well to revert to the machille itself. 

Several varieties of bicycles are 
made at th is eBtablisbment, but  we 
have selected one as a type, which 
is known as model " C." This ma
chine is of the kind now commonly  
k n o w n as  the " Safety," both 

wheels being of approx
imately the same diame
ter. The machine has 
a very rigid frame of 
diamond s h a p  e; the 
rear or driving wheel is 
furnished with what is 
known as the Victor 
cushion tire, which is 
shown in section in one 
of the small �r en grav
ings. This tire is a sim
ple arch of rubber ex
tending from edge to 
edge of the rim. Its 
side walls a r e  h 9 I d 
(Continued on p. 278) 
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RIGHTS OF EJrU>LOYERS TO INVENTIONS MADE BY to have given to such employer an irre vocable license 
THEIR EMPLOYES. to use such invention. 

An interesting patent case was decided not long ago The case of McOlurg '0. Kingsland (1 How., 202) is in 
by the Supreme Court of the United States in which point. In that case was presented the question as to 
the rights of employers with respect to inventions the right of the defendants to use an invention m ade 
made by their employes, at the expense and in the and patented by one Harley. The facts as stated 
time of the employer, are set forth. This was a su it  and the rulings of the court are these : 

brought by Solomons, assignee of Clark, against the That Harley was employed by the defendants at 
United State!!, to recover damages for the use of a self- their foundry in Pittsburg, receiving wages from them 
canceling revenue stamp, invented and patented by by the week. While so em ployed, he claimed to have 
Clark. i n vented the improvement patented, and, after several 

It appears that during the years 1867 and 1868, Speno u n successful experiments. made a successful one i n  
cer M .  Clark was in the employ o f  the government a s  October, 1834. The experiments were made i n  the de· .  
Chief of the Bureau of Engraving and Printing. While ft>ndants' foundry, and wholly at their expense, wh i le 
so employed he was called officially into consultation Harley was receiving his 'wages, which were increased 
with the Secretary of the Treasury, com missioners. on account of the u seful result. Harley continued in 
and the committee of the House of Representatives, their employment on wages until January or February. 
and to him was assigned the duty of devising a stamp. 1835, during all of whieh tim e  he made rollers for them. 
In  these consultations it was mutually understood that He often spoke about procuring a patent. and prepared 
Mr. Clark was acting in his official capacity, all Chief more than one set of papers for th e p urpose; made his 
of the Bureau of Engraving and Printing. application the 17th February, 1835, for a patent. It 

Mr. Clark laid before the Commissioner and com- was granted on the 3d of March, and assigned to the 
mittee a �elf-canceling revenue stamp, as being, in his plaintiffs on the 16th of Malch,  purl'uant to an agree

opinion, a very desirable stamp for the prevention of ment made ill January. While Harley continued in 
fraud. This stamp was satisfactory to the Committee the dt>fendants' employment, he proposed that they 

on Ways and Means and to the Commil'sioner of In- should take out a patent, and purchase his right, which 

ternal Revenue. they declined. He made no demand on them for any 

No bargain , agreement, contract, or understandin g  compensation for using his improvement, nor gave 

was ever entered into or reached between the officers them any notice not to use it, till, on some misunder

of thA government and Mr. Clark concerning the right standing on another subject, he gave them such notice, 

of the government to use the i nvention, or concerning about the time of his leaving their foundry, and after 
the rem uneration. if any. which should be paid for it. making the agreement with the p laintiffs, who owned 
Neither d id Mr. Clark give notice or intimate that he a foundry in Pittsburg. for an assignment to them of 

intended to protect the same by letters patent, or that his right. The defendants continuing to make rollers 

he would  expect to be paid a royalty if the g-overn· on Harley's plan,  the present action was brought in 

me.nt should manufacture and use stamps of his inven- October, 1835, without any previous notice by them. 

tion. Before the final adoption of the stamp b y  the The cou rt left it to the jury to decide what the facts 

Commissioner of Intefllal Revenue, he stated to him of the case were, but, if they were as testified , charged 

that the design was his own, but that he should make that they would fully justify the presumption of 

no charge to the government therefor, as he was em· license, a special privilege, or grant to the defendants 

ployed on a salary by the government, and had used to use the invention ; and the facts amounted to" a 
the machinery and other property of the government consent and allowance of such use," and show such a 
in the perfection of the stamp. No express license to consideration as would support an express l icense or 
lIse the invention was ever given by Mr. Clark to the grant, or call for the presumpt ion of one to meet the jus

govern ment, nor any notice prohibiting its use, or in- tice of the case, by exempting t.hem from liabi l i ty, hav

timating that he would demand a royalty. ing equal effect with a license, and giving the defend· 

Before Mr. Clark had filed an application for a pa· ants a right to the continued use of the invention. 

tent, the Commissioner of Internal Revenue adopted On review in thi s  court, the rulings of the trial court 
the stamp as the one to be used in the collection of were sustained. That case is decisive of th is. Clark 

the tax on whisky and distilled spirits. It was adopt- was in the employ of the government when he made 
ed by the Commissioner on the recommendation of Mr: this invention. His experiments were wholly at the 

Clark, and engraved and made in tl:!e Bureau of E n· expense of the government. He was consulted as to 

graving and Printing and approved by the Committee the proper stamp to be used, and it was adopteq on his 

of Ways and Means. The government then proceed· recommendation. He notified the government that he 
ed to manufacture at the Bureau of Engraving and would make no charge if it adopted his recommenda

Printing large quantities of these stamps. On Dec. 21, tion, and used his stamp ; and for the express reason 
1869, a patent was granted tc Solomon, as assignee of that he was in the government employ, and had used 

Clark, for the invention. the government machinery in perfecting his stamp. 
In the Court of Claims judgment was entered in  fa- He never pretended, personally, to make any charge 

vor of the government. From such judgment an ap- against the government. Indeed, there is but one dif· 
peal was brought to the S upreme Court. ference between that case and this. In that Harley's 

Mr. Justice Brewer delivered the opinion of the wages were increased on account of his invention; in 
Court, from which we abstract the foil owing : this, Clark's were not ; but such difference does not 

The government has used the invention of Mr. Clark, seem vital. We think, therefore, the rulings of the 
and has profited by such use. It  was an invention of Court of Claims were correct, and its j udgment i s  
value. The claimant and appellant is the owner of  such affirmed. 
patent" and bas never consented to its use by the gov- .. I • I .. 

ernment. From thefile facts, standing a1"one, an obli- POSITION OF THE PLANETS IN MAY. 

gation on the part of the government to pay naturally MERCURY 
arises. The government has no more power to appro- is evening star until the 9th .  and then morning star. 
priate a m an's property i nvested in a patent than it has He is in inferior conjunction with the sun on the 9th, 
to take his property'invested in real estate; nor does the at 9 h .  41 m. P. M. The event is of unusual i mport
mere fact that an inven tor is, at the time of his inven- ance, for. as he passes between the earth and the sun,  
tion, in the employ of the government transfer to it  any he makes a transit on the sun's disk, and will be visible 
title to or interest there in .  An employe, pcrformiD g upon it as a small black spot. a phenomenon that h as 
all the duties assigned to h i m  in his department of not occurred for nearly ten years. The transit COIU
service, m ay exercise his inventive faculties in any di- mences at 6 h. 54 m. P. M. and ends at 11 h. 50 m. P. M. 
rection he chooses, with the assurance that whatever in Eastern standard time, the transit continuing 4 h .  56 
invention he may thus conceive and perfect is his in- m. It  will not be visible in New York, for it begins 
divid ual property. T here is no difference between the about sunset, but the farther west and north the ob
government and any other employer in this respect. �erver iB, the better will be the opportunity for witness
But this general rule is su bject to these limitations: ing it. For those who u se central time, the transi t 

If one is em ployed to devise or perfect an instru- commences at 5 h. 54 m. P. M., and is visible for an 
ment, or a means for accomplish ing a prescribed result, hour, or until sunset. For those who use Pacific time, 

he cannot. after succe8sfu lly accomplishing the work. the transit commences at 3 h. 54 m. P. M., and is visi
for which he was employed , plead title thereto as ble for three hours, or until sunset. The whole westel'l: 
against his employer. That which he has been em- coast of North and South America furnishes a favor, 
ployed and paid to accomplish becomes, when accom- able local i ty for observing the transit. E very Hi· of 
plished, the property of his em ployer. Whatever rights longitude makes an hour's difference in time. Travel
as an individual he m ay have had in and to his invent- ing westward, it is so m uchearlier; traveling eastward, 
ive powers, and that which they are able to accomplish, it is so much later . 
he has sold in advance to his em ployer. As soon as it was discovered that Mercury was an in· 

So, also, when one is in the employ of another in a ferior planet, revolving within the earth's orbit, it was 
certain line of work, and devises an improved wethod known that he m ust pass between the sun and the 
or instrument for doing that work. and uses the pro- earth at every inferior conjunction . If bis orbit lay in 
perty of his em ployer and the services of other em- the same plane as the earth's, there would be a transit 
ployes to develop and put in practicable form his inven- at every revolution. His orbit is, however, incl i ned 7" 
tion, and explicitly assents to the use by his em ployer of to the earth's. and he must be at his nodes or crossing 
such invention , a jury, or a court, trying the facts, is points, or else he will pass above or below the sun, and 
warranted in find ing that he has so far recognized the there will be no transit. The earth arrives at Mercury's 
obligations of service fiowing from his em ployment and nodes on May 7 and Novem ber 9, and transits must oc·· 

the benefits resulting from his use of the property, and cur near those dates. 
the asSistance of the co-employes, of his employer, as It is easy to calcu late the recurrence of transits. 
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Twenty-two syudodic periods of Mercury are nearly 
equal to '1 years, 41 more nearly equal to 13 years, and 
145 almost exactly equal to 46 years. After a Novem
ber transit, therefore, one is possible in  7 years, proba
ble in 13 years, and almost certain in 46 years. The 
May transits are less numerous, on account of the 
planet's different position in regard to the earth. The 
repetition cannot occur after 7 years, and is by no 
means sure after 13 years. The nineteenth century in
cludes 13 transits, 4 May transits and 9 November tran
sits, that of November 10, 1894, completing the record. 

As Mercury is too small to be visible to the naked 
eye when crossing the sun, a transit was not observed 
until years after the invention of the telescope, Gas
sendi being the first to witness the phenomenon in 
16il1. 

Transits of Mercury have little practical importance. 
They give data for measuring the planet's diameter, 
and for accurate determination of his orbit. Those, 
however, who have access to telescopes, and are in the 
right locality, will find the observation of the small est 
member of the solar brotherhood, as he makes his way, 
like a tiny black ball, over the face of t he mighty sun, 
an event as impressive as it is curious and interest
ing. 

The right ascension of Mercury on the 1st is 3 h. 20 
m. ,  his declination is 20° 25' north, his diameter is 10".8, 
and he is in the constellation Aries. 

Mercury sets on the 1st at 7 h. 55 m. P. M. On the 
31st he rises at 3 h.  33 m. A. M. 

JUPITER 

is morning star. He has parted from Venus, and is 
making his way westward from the sun, and while ap  
proaching the earth is  increasing in size and brilliancy. 
He rises on the middle of the month about three hours 
befure the sun, and is wonderfuliy beautiful, as he 
shines on the dark background 01 the sky in the small 
hours of the morning. 

The moon, two days after her last quarter, is in con
junction with Jupiter, on the 3d, at 9 h.  57 m. A. M. , 
being 4° 36' south . 

The right ascension of Jupiter on the 1st is 22 h. 53 
m. , his declination is 8° 8' south, his diameter is 34'. 6, 
and he is in the constellation Aquarius. 

Jupiter rises on the 1st at 2 h .  38 m. A. M. On the 
31st he rises at 0 h.  52 m. A. M. 

SATURN 

is evening star. He is on the meridian on the 1st at 8 h .  
12 m. P. M. Observers who follow h is  course carefully 
will notice a chauge after the 12th. He no longer ap
proaches Regulus, but commences to move eastward, 
or in direct motion, as it is called, and continues to 
move in this direction until the close of the year. All 
wh� have access to telescopes should improve the op
portunity for beholding the planet deprived of his 
rings. 

The moon. the day after the first quarter. is in con
junction with Saturn, on the 16th, at 7 h. 5 m. P. M. , 
being 3° 27' north. 

The right ascension of Saturn on the 1st is 10 h.  51 
m. , his declination is 9° 37' north, his diameter is 17".8, 
and he is in  the constellation Leo. 

Saturn sets on the 1st at 2 h. 43 m. A. M. On the 
31st he sets at 0 h. 48 m.  A. M. 

NEPTUNE 

is evening star until the 27th, and then morning star. 
He is in conj unction with the sun on the 27th at 11 h. 
P. M. , and is then out of the reach of the most pow
erful telescopes, for he is not only  hidden in the sun's 
rays, but is at his greatest distance from the earth. 

The right ascension of Neptune on the 1st is 4 h. 16 
m.,  his declination is 19° 42' north, his diameter is 2" . 5, 
and he is in the constellation Taurus. 

Neptune sets on the 1st at 8 h.  47 m. P. M. On the 
31st he rises at 4 h. 23 m. A. M. 

VENUS 

is morning star. There is nothing eventful in her 
course during the month as she slowly travels toward 
the sun. She was indeed the queen of the stars, when. 
last month, near conj unction, she appeared side by 
side with Jupiter in the golden glory of the dawn, but 
she rises now only an hour and a quarter before the 
sun, and it will soon be hard to find her amid the 
brightness of the solar rays. 

The moon, three days before her change, is in con
junction with Venus on the 5th, at 8 h. 41 m. A. M. , 
being 2° 54' south. 

The right ascension of Venus on the 1st is 0 h.  25 m., 
her declination is 0° 55' north, her diameter is 13".8, 
and she is in the constellation Pisces. 

Venus rises on the 1st at 3 h. 37 m. A. M. On the 
31st she rises at 3 h. '1 m. A. M. 

MARS 

is evening star. The event· of interest in his course is 
his very close conj unction with the moon on the 9th at 
10 h. 45 m. P. M. , when he is onl3' l' north of the moon , 
an almost inappreciable distance. The two days' old 
crescent and the tiny red planet, almost touching it on 
the north, would be a most interesting phenomenon, 
but at the tim/! of its occurrence moon and planet are 
below the horizon, and the celestial picture can be seen 
only in tho mind's eye. 

Ii titutifit �tUtritau. 
The right ascension of Mars on the 1st is 4 h. 23 m., 

his declination is 220 19' north, his diameter is 4".2, 
and he is in the constellation Taurus. 

Mars sets on the 1st at 9 h. 6 m. P. M. On the 31st 
he sets at 8 h. 44 m. P. M. 

URANUS 

is evening star. His right ascension on the 1st is 13 h. 
48 Ill., his declination is 10° 33'  south, his diameter is 
3". 8, and he is in  the constellation Virgo. 

Uranus sets on the 1st at 4 h. 28 m. A. M. On the 
31st he sets at 2 h. 28 m. A. M. 

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

• I., .. 
Beauty as a Meaos oC Health. 

Before one of the New York workin g  girls' clubs, 
Dr. Louise Fi8ke Bryson recently gave an address upon 
this subject, reversing in more ways than one the usual 
order of copybook aphorism. While acknowledging 
the impossibility of any protracted happiness without 
virtue, and the maintenance of beauty's fine edge with· 
out goodness, the doctor affirmed that systematic ef
forts to be beautiful will insure a fair degree of health, 
and that happiness is the best safeguard against vice. 
The difference in appearance between oue woman and 
another, it was stated, is more than anything else an 
affair of style-that beauty of beauties so hard to de
fine and so easy to recognize, which makes the girl of 
no-colored hair, features of indifferent tlIrn, and lines 
none too perfect, infinitely more attractive than other 
m aids of faultless curves and innumerable strong points 
not cemented by this magic quality. Style may be de
fined, for want of something better to express it ,  as an 
attractive manner of holding the body, a firm, graceful 
way of doing things and of moving about. It is the 
visible sign of inherent power and reserve force. It is 
the outcome of long, deep breaths and the use of man y 
muscles. The prayer of the New York child, ,. Lord, 
make us very stylish," wllen viewed aright, is recog
nized as an aspiration based upon sound scientific prin
ciples and worthy of universal commendation. 

Proper breathing is  the first art to cultivate in the 
pursuit of beauty. The lungs have their own muscular 
power, and this should be exercised. The chest must 
be enlarged by full, deep breathing, and not by muscu
lar action from without. Inflate the l ungs upward and 
outward, as if  the inflation were about to lift the body 
off the ground. Hold the shoulders on a line with the 
hips, and stand so that the lips, chin, chest, and toes 
come upon one line, the feet being turned out at an 
angle of sixty degrees. It is wrong to make the bony 
structure do most of the work in keeping the body up
right. The muscles should hold it in position. In 
walking, keep face and chest well over the advanced 
foot, and cultivate a free, firm, easy gait, without hard 
or jarring movements. It is impossible to stand or 
breathe aright if the feet are pinched. When correct pos
ture and breathing are interfered with, the circulation 
is impeded, and deleterious substances in the blood tend 
to make the complexion bad. This is one of the many 
evils of tight shoes. To be well shod has a marked in 
flnence on "tyle. The feet symbolize the body in their 
way as much as the hands. A clever shoemaker says 
that in a well-fitting shoe the human foot feels like a 
duck's foot in the mud. It is held firmly in place, but 
nowhere compressed. Nothing "an exceed the vul
garity and hygienic wickedness of a shoe that is mani
festly too tight. For m isery-producing power, hy
gienically as well as spiritually speaking, perhaps tight 
boots are without a rival. Next to the search for style 
pnre and simple as a means of health, the care of the 
complexion and the cultivation of the right kind of ex
pression are of great importance. The first is largely a 
matter of bathing and the general hygiene of the 
skin, while the second-a good expression-is best se
cured by the constant preference of higher thoughts 
over lower ones. This is the essence of intellectual liv
ing, and is fortunately within reach of us all. 

Beauty that is lasting and really worth while is more 
or less d ependent upon a good circulation; while a 
good circulation is made possible by correct pose, pro
per breathing, and the judicious care of the skin, some
thing else is also necessary to insure the normal qual ity 
and activity of the blood. And this something consists 
in a combination of sunshine and exercise in the open 
air. Town dwellers have too little of these blessings, 
partly from circumstances and partly from lack of wit. 
Exercise is the most important natural tonic of the 
body. Without it there can be no large, compact, 
muscular frame. It is as essential to physical develop
ment as air is to life, and an imperative necessity in the 
maintenance of beauty. To keep the complexion and 
spirits good, to preserve grace, strength, and ability of 
motion, there is no gymnasium so valuable as the daily 
round of housework, no exercises more beneficent in 
their results than sweeping, dusting, making beds, 
washing dishes, and the polishing of brass and silver. 
One year of snch muscular effort within doors, together 
with regular exercise in the open air, will do more for 
a woman's complexion than all the lotions and 
pomades that ever were Invented. Perhaps the reason 
why housework does 80 much more for women tha.n 

games is the fact that exercise which is immediately 
productive cheers the spirit. It gi'\"es women the cour
age to go on with living, and makes things seem really 
worth while. 

In a general way the great secrets of beauty, and 
therefore of health, may be sum med up as follows: 
Moderation in eating and drinking; short hours of 
labor and study ; regularity in exercise, relaxation, 
and rest: cleanliness; equanimity of temper, and 
equality of temperature. To be as good looking as 
possible, and to be physically well, one must in  general 
be happy. And to be happy, it is necessary to carry 
out ideas of personal taste and preference, as many of 
them as can be put into definite form without infringing 
upon the rights of others. Happiness has a distinct 
!Bsthetic and hygienic value. In itself it wil l  secure 
perfect poise and respiration. To be happy is a du ty 
just as style is a duty, and both are in great measure 
an affair of intellect and management. The old order 
put the cart before the horse ; it said : .. Be virtuous 
and you will be happy," a rule with many exceptions. 
But the old order changeth. And the modern gospel 
postulates happiness and material prosperity as the 
basis of morality. Other times, other manners. The 
ardent pursuit of good looks sums up the best there is 
in hygiene, and becomes a legitimate and praiseworthy 
means of health. The world has yet room for two or 
three truths, of which not the least is the fact that the 
definite desire for personal beauty-which was in  the 
beginning, is now, and ever shall be-con8titutes in it
self a perfectly proper and meritorious inspiration to 
effort, especially in a country where the shades of 
Puritanism linger as a sad inheritance, and where dis
interred Buddhism claims too often the frail neuras
thenic for its own.-Medical Record. 

. '.' . 
DECISIONS RELATING TO PATENTS. 

ASSIGNMENTS, LICENSES, MORTGAGES OF PATENTS. 

Supre.oe Court oC tbe (Jolted States. 

WATERMAN 'Os. MACKENZIE et al. 
An assignment is an instrument in writing, conveying 

either (I) the whole patent, comprising the exclusi ve 
right to make, U8e, and vend the invention thronghout 
the United States; or (2) an undivided part or share of 
that exclusive right ; or (3) the exclusive right under 
the patent within and throughout a specified part of 
the United States. 

Such an instrument vests in the assignee a title in so 
much of the patent itself, with a right to sue infringers, 
alone in the first and third cases, and jointly with the 
assignor in the second. 

Any other transfer is a mere license, giving the 
licensee no title in the patent and no ri�ht to sue at 
law in his own name for an in fringement. 

A grant, by the owner of a patent, of the sole and 
exclusive right and license to manufacture and sell the 
patented article throughout the United States, does 
not include the right to use such patented article, at 
least if manufactured by third persons, and is, there
fore, a mere license. 

The recording. of a mortgage of a patent right in the 
Patent Office is equivalent to a delivery of possession 
and makes the title of the mortgagee complete toward 
all other persons, as well as against the mortgagor; 
and the mortgagee is the only person who can there
after sue for an infringement of the patent by third 
persons. 

Mr. Justice Gray d elivered the opinion of the court. 
• • • • • 

To Remove '.I'attoolog. 

Mr. T. W. Dodd, of Walsingham, England, writes as 
follows in the Chemist and Druggist: 

.. Twenty years ago I removed three very indeli
ble tattoo marks on my hand. Certainly it left a scar, 
but now it is scarcely perceptible. The operation was 
performed by applying nitric acid with the stopper of 
the bottle (a better instrument would be a gla8s rod 
pointed. to carry the acidi, just sufficient to cover the 
stain, so as to avoid making a larger scar than needful, 
the acid to remain about one and a half minutes, until 
the cutis vera was penetrated and a crusted appearance 
shown, tben washed off with clean cold water. In a 
few days after this treatment a scab forms, which con
tains the tattoo mark or stain; remove it ,  and should 
inflammation supervene, poultice and bathe with warm 
water. In this way the skin with the  stain is not only 
removed almost painlessly (I mean tattoo marks about 
the size of peas), but the nitric acid at the same time 
to a certain extent seems to decolorize the stain. Of 
course large tattoo marks, greatly extending over the 
surface, must necessitate the operation being per
formed differently. 

Dr. Variot, of the Paris Biological Society, ad
vises the following method: Tattoo the skin, in the 
usual way, with a concentrated solntion of tannin, fol
lowing the original design. Then apply a crayon of 
nitrate of silver until the part tattooed wi th the tan
nin blackens. Wipe off excess of moisture and allow 
matters to take their own course. Slight pain con
tinues for two to foor days, and after two months the 
cicatrix which results will almost disappear_-Amer. 
Druggist. 

© 1891 SCIENTIFIC AMERICAN, INC.



-
J ,itutiit, �mtritau. 

PROCTOR'S MEASURING VESSEL. McBride's patented design applies to the whole car, 
A device for conveniently drawing and measuring oil the end observatories, or an observatory over the lava

or other liquids from a barrel or tank is shown in the tories or smoking room. leaving most of the space now 
accompanying illustration, and has been patented by occupied as a smoking room for other purposes. This 
Mr. Charles W. Proctor, of  Lake Forest, Ill. The tank new observatory car i s  con structed so that the present 
or barrel from which the liquid is  to be drawn may be make-up of a sleeper need not be i mpaired. Three ob
placed at a distance, ou tside of a house or store if de- servatory sections are used preferably on the car, so as 
s i red. wh ile the measuring de vice is placed where most to give the greatest n u m ber of inmates an end, as well 
convenient, there being a flexible pipe connection, with as a side, lookout. Passengers in  the center obsen'a

A LIQUID MEASURING DEVICE. 

tory get practically the same view as those at the ends, 
but at a different angle. 

By the arrangement shown, the space occupied by 
the four upper center berths of the car is used as a cen

ter observatory, and in the space now occupied by 
those four upper berths and across their ends twelve 
extra observatory sittings are provid ed, which may be 
easily converted into four comfortable sleeping berths 
in this part of the car. Provision has been made for 
storing the bedding of the upper and lower berths of 
the observatory sections, which is even more conveni
ent than the system now in use. The backs of the two 
lower center seats on each side are spaced apart, and a 
safe, easy stair with hand rail rises gradually from the 
edge of the center aisle, so as to effect a landing at the 
side of the car, back of the space now occupied by the 
upper berths. Here a seat is placed to the right and 
another to the left from the landing, and from which 
end or cross seats are reached, having their foot rests 
supported over and in l ine with the back of the seats 
below. The foot rests for the side and extreme end 
seats are placed against, or slightly over, the walls of 
the car, and the whole arrangement does not take from 
the body or inside of the car many inches more than 
the space usually occupied by the upper berth when 

the proper faucets, between the barrel and the measur- folded up and out of the way. 

[MAY 2, 1891 . 
higher than the ridge of the old car roof.  The construc
tion shown has been patented by Mr. T. J. McBride, 
Winnipeg, Manitoba, the patent also covering the loca
tion and construction of the seats, etc. , which make it 
possible to build a car as described w ithout raising the 
old central roof over 15 or 18 inches and without inter
fering with the main central interior part of the car as 
now used. 

PROUTY'S SAW·MILL DOG. 
The saw-mi ll dog shown in  the cut i s  of very simple 

construction, and can be readily connected with or dis-

AN EASILY APPLIED SAW-MILL DOG 

i I l g  device. The measuring vessel has a central sleev� When a traveler is seated at the side he faces a large. connected from the log, which it is adapted to engage 
t hrough which passes a suitable portable post, on 40 inch window, made slightly curvilinear, extending near the middle on top or on the last cut. It has been 
which the vessel is held at the desired height by means upward from the knee line to the car eaves, which wil l  patented by Mr.  Wm. H. Prouty, of Worthville, N. Y. 
of a thumbscrew, and within the ves8el is a float, an enable him to view the highest mountain peak, and to The dog proper has two arms, one slightly longer than 
upwardly extending rod from which slides in a sleeve the right or left of those seats, and from the various the other, at right angles to each other. In  the rear 
at the top. On the u pper end of the rod is a pointer end cross seats, a full view is had of the train top, en- of the usual knee on the head-block is a vertical rod, 
adapted to i ndicate gallons and subdivisions, or otber gine, roadbed, and scenery to the right, left, front and whose square u pper end is held in a bracket, and on 
llIeasurements, on a suitably arranged scale, the rear. A forward balcony view is also given from the the rod t urns and s l i des a block whose lower part is 
graduations being relative to the cubic contents of the end or cross observatory seats of the lower portion of  square, and on two sides of  which i s  fastened the dog. 
vessel . As liquid is admitted from the barrel or tank the car, and all the center aisle of the car is left clear In the block is an opening in which is fitted a key 
to the measuring vessel, the float rises, until, when the and open from the floor to the roof. whose inner surface rests against the rod, as shown in  
pointer on the scale shows that the  desired quantity Should any of  the old Eastern roads have tunnels or the  small view, the  key being pressed against on  its 
has been drawn, the faucet in the supply pipe is  closed, bridges lower than 15 feet from the rail, Mr. McBride outer side by a cam formed on the inner end of a lever 
and the measured l iquid is  then allowed to flow proposes to use only on such roads the side observa- fulcrumed in  the block. The outer end of the lever 
through a flexible tube to the receptacle designed to I tory seats, giving a side view and an end lookout over terminates in a ball, or is  weighted, so that it will 
receive the measured liquid. The normally assu me a horizontal posi-
measuring vessel is lowered on the tion, pressing the cam against the 
post as may be necessary to bring it key, whereby the block is locked 
below the level of the liquid in the in position on the rod. To discon-
tank or barrel. nect the dog from engagement 

... with a log, the operator raises the 
McBRIDE'S OBSERVATORY SLEEPER. lever, as shown in dotted lines, 

Probably at no former period whereby the block is unlocked 
has traveling been more extensively from the rod, and by pul ling on the 
indulged in for pleasure , profit, and lever the block may be raised and 
education than at present. Our turned as desired to use either the 
great transcontinental railroads long or short arm of the dog. It is 
now afford such facilities for traveJ designed that the block, with the 
that the longest journeys can be dog and the lever, shall be 8uffi-
made almost entirely without fa- ciently heavy to drive the point of 
t igue, and in the most luxurious the dog into the log, and make a 
manner, the traveler being all the practical engagement therewith, as 
while presented with constantly the lever is dropped. 
chaugin g  views of our valleys, • • •  
plains, and mountains. Every por- Around the World Cor Five Cents. 

tion of the country is attractive ; A correspondent, Mr. C harles 
the great prairies have a special in- Scotte, of Epernay, France, has 
terest to those accustomed to the sent us the fac-simile of an enve-
hills and dales of the East, and the lope that was sent around the 
scenery of the South is com para- world for 25 centimes-5 cents. 
tively new to the l'esidents 01 the The letter was mailed at Epernay, 
North, and vice versa. December 19, 1890, by the regular 

During the past fe w years, in mail for Yokohama, Japan, via 
order to sti l l  more largely attract Havre and New York. As the per-
tourists, cars of new and beautiful son to whom the letter was ad-
design have been made, and money dressed was unknown in Yokoha-
has been spent lavishly in adding ma, the letter was returned, reach-
to the comforts of the traveling ing Epernay on March 14, having 
public. A cal' with an end observatory compartment the lower por- made the circuit of the world in 84 
looking backward has been very much appreciated , tion 0 f t h e days. The post marks ind icated 
excepting, as sometimes happens, when another car is train top; but the route and time consumed in 
attached behind ; and an open observatory car for the for all roads transit. They were as follows : 
better observation of mountain scenery has met with having a clear- Epel'nay, December 19, 1890 ; Paris, 
great favor, even though it does expose the traveler to ance of 15 feet December 20, Hl90 ; New York, 
the tem pest, dust, cinders, etc. , and the chilling air of above the rail , January 1, 1891 ; San Francisco, 
the glacier regions. To obviate these objections, a a n d 8 f e e t Jan uary 10;  Yokohama, February 
special form of car has been constructed, known as a c r o s s, at 14 4; Hong-Kong, February 10; Mar-
.. McBride's observatory, " shown in the accompanying feet above the seilles, March 13 ; and Epernay, 
i l lustrations. rail, there will March 14. The letter was brought 

This construction also improves the lower berths by be nothing to to Marseilles by the packet Sagha-
making extra head room, and adds to the seating ca- prevent r a i s- lien. In point of speed this record 
pacity of the car without reducing the number of ing the obser- is not equal to the imaginary jour-
sleeping berths. The lower berths in the center ob- vatory sections ney of Phineas Fogg, or the real 
servatory section are the most roomy, airy, and in to the highest record of Nelly Bly, who did the 
every way the most desirable in the body of the car, point w h i e  h journey in 72 days 6 hours. 
while the observatory seats may be converted into will ever be • •  , 

upper berths, easy of access, and roomy, and always l' e q u ir e d, or ELECTRIC wands are now used 
the most attractive day seats in the car. say 18 inches McBRIDE'S OBSERVATORY SLEEPER. in beast taming. 
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BOOMER & BOSCHERT BALING PRESSES. 
These presses are of the power-driven elbow joint 

type. The . power is taken from a countershaft by 
chain belt and sprocket wheels so as to largely multiply 
the power received. A double set of elbow or toggle 
joints are the agency for converting the rotary into 
vertical motion. The general construction is obvious. 
In some particulars the construction shown deserves 
special notice. The horizontal screw is of 
steel, of large size, and is driven from both 
ends in the heavier presses. The screw nuts 
are of solid bronze, securing great strength 
and capability of wearing well. The beams 
and girts are made of the best rock maple. 
To secure the top and bottom beams, iron 
rods 27,4' inches in diameter are employed in 
the press shown. This insures greater 
strength and compactness than where wood 
alone is used to secure the press against the 
vertical strain. 

To introduce the material,  the top is 
moved to one side. To render this easy, it 
is carried on rollers and is rolled to one side 
u pon the rails extending to the rear of the 
top, as shown in the cut, when the press is 
to be filled. 

Such a press as shown stands 16 feet in 
height, gives a movement of 5 feet to the 
follower, and turns out a bale 24 by 30 by 48 
inches for smaller sizes, up to 28 by 36 by 60 
inches for larger sizes. This press is design
ed especially for rags, cotton waste, etc. 
Many other kinds including hydraulic and 
screw presses are made by the same firm, 
adapted for almost every use requiring 
great pressure. 

For fuller particulars the Boomer & Bos
chert Press Company, 354 West Water St. , 
Syracuse, N. Y. ,  may be addressed. 

4 �u .. 
RADLEY'S REMOVABLE SLEIGH-RUNNER. 

$<titnf if i t �mtri,au+ 
Large Locolllotlve!!. 

Four monster locomotives have lately been built for 
the St. Clair Tunnel Compan y by the Baldwin Loco
motive Works. So far as known by the company they 
are the heaviest s ingle locomotives ever built. Each of 
the four locomotives is  expected and guaranteed by 
the builders to haul a load of 760 gross tons of cars and 
lading up a grade of 105 feet to the mile. This is 

Owners of wagons of every description, EXTRA HEAVY RAG BALING PRESS. 

and who wish they had sleighs instead 
when snow is on the ground, will be interested in I equivalent to a train of 25 or 30 loaded freight cars. 
the special construction of sleigh runners shown in ' The St. Clair Tunnel Company, for which the loco
the accompanying illustration, which forms the sub- motives have been built, controls the line of railroad 

ject of a patent recently issued to Mr. John Rad- running through the tunnel under the St. Clair River. 
ley, of No. 104 Manhattan Avenue, Jersey City It is near the j unction of the St. Clair River with Lake 
Heights, N. J. The parts are designed to be readily Huron and connects the towns of Port Sarnia, Ontario, 

separated or put together without the use of tools, and Port H uron , Michigan. The line of railroad which 
and may be conveniently carried in the vehicle runs through the tunnel is the connection of the 
to which they are to be applied. Besides the usual Grand Trunk Railway of Canada with its line in Michi
tires, the runners have each a side shield, extend- gan. The tunnel is 6,000 feet long, and the approaches 
ing slightly above the surface of the runner, and in the are 1 ,950 and 2, 500 respectively, making a total length 

runners are set threaded blocks, in which are remov- of over two miles. These approaches have a grade of 
ably secured, by means of thumb-screws, the lower 105 feet to the mile, and a very heavy locomotive is re

quired to haul heavy trains through the tunnel and up 

the grade of the approaches. 
The locomotives are of the class known as tank loco

motives, and have no tender. The tanks are on both 

sides of the boiler, and their capacity is 2, 000 gallons. 

The space for the fuel, which is anthracite coal, is on 

the footboard. There are five pairs of driving wheels, 

which are the only wheels, and they are 50 inches in 

diameter. The wheel base is 18  feet 3 inches. The 

cylinders are 22 inches in  diameter and have a stroke 

of 28 inches. The boiler is of steel, five-eighths of an 

inch thick, and is 6 feet 2 inches in diameter. There 

are 280 flues, 2!4' inches in diameter and 13 feet 6 inches 

long. The firebox is 11 feet long and 3% feet wide. 

The cab is placed on top of the boiler and midway 

between its ends. There are two sand boxes, one on 

the front of the boiler and one 
A SLEIGH-RUNNER FOR WHEEL VEHICLES. on the back, so that sand can be 

placed on the rails  whether the 

ends of wrought iron legs, bent inwardly in their upper locomotive is running forward 

portion to pass clear of the hubs. The legs are designed or backward. There is a power

to be all of the same length, and to be adapted to the ful air brake which operates on 

varying heights of axles by changing their place of each driving wheel. There are 

attachment to the runner. At the top, the legs are headlights and steps at both 

pivoted together in pairs respectively on each end of a ends, like those of  a shi fting 

cross-bar adapted to be secured to the axle, each cross- engi ne. The locomotive will run 

bar having loops provided with straps and buckles. For on 100 pound rails.  In working 

use with the front axle a chain attachment is  also pro- order the weight is 195,000 

vided, to form a complete check on the revolving pounds. 

gear and fasten it more firmly to the sleigh. The ---......... >----
double ISleigh-runners are only intended for heavy Utilization of Sa'Wdust and : 

trucks, to promote convenience in turning, etc. , ane are Shaving!!. 

in all respects similar to the runners for a single sleigh. These practically  waste sub·· 
These runners can be removed from a vehicle in a few stances are turned to account 
minutes, should the sleighing become poor, or they can by M.  Calmant, of Paris, for the 
be as readily applied when desired. Should the wagon production of a finely divided 
be too heavy to pull into position on the runners, to vegetable charcoal, which is in

make the attachment, the thumb-screws securing one tended to be applied for the re
of each pair of legs may be removed, allowing the cross- moval of u npleasant flavor in 

275 
tion, will only filter about three times its volume. If  
not already separate, the sawdust of hard and soft 
woods must be separated, because the former requires 
a heat of 700· Centigrade, whereas 5000 Centigrade 
suffice for carbonizing the latter. Carbonization, 
which lasts about an hour, is effected in fire c lay, 
plumbago or cast iron retorts, of about 600 cubic 
inches capacity. But previous to this process the saw

dust must be sifted, first through a coarse 
screen to remove splinters and extraneous 
matter, and then through a fine sieve, which 
only permits passage of the actual wood dust 
with the adherent calcareous matter. The 
product of carbonization must again be sift
ed to get rid of this calcareous matter which 
has become detached during the process, 
when it will, if the operation has been care
fully performed, resist the action of hydro
chloric acid. Shavings of either hard or 
soft woods, also kept separate, must be su b
jected to preliminary treatment (which 
consists in a beating, to detach the adherent 
dust, and then a high degree of compres
s ion i ll a hydraulic or other press), when 
they are carbonized in the same manner as 
the sawdust, and then ground in a mill to 
reduce them to the same degree of fineness. 
Great care must be exercised to prevent the 
charcoal absorbing moisture from the at
mosphere, and with this object it must be 
inclosed in air-tight recipients till required. 

. .. � . 
The Stanford University. 

Senator Leland Stanford has chosen for 
president of his new university Dr. David S. 
Jordan,who has been president of the India
na University for the past seven years. The 
term of office at Palo A lto wil l  begin next 
September, the salary being $10,000 per 
annum and residence. Professor Jordan is a 
scientist of acknowledged ability and stand
ing, and has had also abundant experience 
as an educator. He is a broad-minded man 

of great energy and activity, who should be j ust 
the one to organize and equip the new institution of 
learning. For several years he has been president of 
the Indiana State University, having been selected for 
the position because of his large executive capacity. 
He is about forty years of age. 

. , . , .  
THE " FLORIDA " HEATER FOR SOFT COAL. 

The heater shown in the accom panying cut is made 
for warming all classes of buildings by steam or hot 
water circulation and is designed for soft coal combus
tion. The idea of its construction is by large exposure 
of heating surface to effect economy in fuel, and by 
a properly designed flue system and by surface burn
ing to avoid .smoke. It is really a substitute for the 
expensive and heavy tubular boiler. It is  made in 
sections, each representing a deeply corrugated and 
very peculiarly shaped ring. Within a series of such 
annular compartments the water is contained. The 
sections are of such size that a couple of men can 
handle them and set them up. All parts are accessible 
for cleaning purposes. The complete set of heati ng 
chambers as set up are surrounded by a galvanized 
iron jacketing like any portable furnace. The jackets 
are also lined with asbestos, thus economizing fuel. 

The number of square feet of radiator surface that a 
single heater will supply varies with its size, ranging 
from 250 to 7,300 square feet. 

As the heater presents every appearance of an 

bars to drop down, when the horse may be employed I 
ordinary French wine, otherwise IMPROVED " FLORIDA " SOFT COAL HEATER. 

to pull the vehicle on the runners. unsalable as wine, although 

• ' . ,  • suitable for distillation. The charcoal is also available ordinary furnace, no special provision is 'needed for it. 
THE Academie des Sciences has submitted a new I as a filtering medium, especially ill distilleries, where it It can go wherever a hot air furnace can be placed. 

Rystem of musical notation in which twenty-seven II is said to be capable of filtering forty times its For further particulars as to this heater and its 
characters replace the 203 symbols now employed to volume of alcohol, whereas the vt'getable charcoal adaptability to particular requirements, address the 
represent the seven notes of the gamut in the seven 1 0f commerce, gradu
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earer, manufacturers, the Pierce, Butler & Pierce Manufac-
keys. and which requires grindinll and often recal'boniza.- turing Company, Syracuse, N. Y., U. S. A. 
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ItelDs ,vhich Interested the Publishers. 

To hear encouraging words from one's contempora
ries is always gratifying to publishers. And probably 
there are few, if  any, of the conductors of newspapers in 
this city more favored in this respect than are the 
publishers of this paper. 

It is seldom we all ude to ourselves in these col umns, 
or to what others say of us, but we claim the indulg
ence of our  readers for the space required to copy 
notices of three of our publications selected from a 
h uge pile of simi lar ones taken from papers published 
in every S r a r e  of the Un ion.  

Of the  SCIENTIFIC AMERICAN, the Toledo Medical 
Compend says : . .  No pub l ication comes to our table that 
ii, more highly pr ized than this old substantial journal. 
Aside from keeping the public ful ly  posted respecting 
Ilew inventions and scientific developments, it  contains 
a vast amou nt of the practical and useful .  The en· 
gravings are of remarkably high order, and matter ac. \ 
companying them is so tersely put that such subjects 
as migh t, under ord i nary circumstances, be considered 
dry and heavy are not only readable, but h ighly en· 
joyable. It is the best conducted scientific journal in 
the United States, as well as being typographically the 
handsomest. Its circu lation is larger than all the  
others of i ts class com bined." 

Of the ARCHITECT AND BUILDER EDITION of the 
SCIENTIFIC AMERICAN, Light, a n e wspaper p ublished 
at Worcester, Mass. , says : , .  I f  one could only realize all 
the dreams of the architect in  this April nuruber, what 
beautiful  homes we might have ! I t  is true that some 
of them are not excessively expensive, but houses that 
cost even a few thousand are beyond the reach of many 
readers of Light. Perhaps the most reasonable design 
is that of a hou�e costing $2,700. Of this there are 
three views. besides plans for the two floors. Such a 
build\ng is perfectl y feasible to the man who is paying 
fifteen or twenty dollars a month rent. By the aid of 
our co·operative banks he could pay for the structure 
in a few years, and thus have a beautiful home of his 
own. The i l lustrations and description range upward 
to the palatial home in the great city. The April 
number of the ARCHITECT AND BUILDER EDITION 

also contains  a very interesting page of cuts illustra
tive of English village houses. " 

And now comes what Colonel Church, author of the 
biography of Captain Ericsson, and editor of the Army 
and Navy Journal, has to say of .. Experimental Sci
ence : "  " I t is i l l ustrated by more than 680 engrav
ings and is a complete encyclopedia of physics, teach
ing by the experimental methods and converting  the 
dry studies which once oppressed the classroom into 
an exhilarating pastime. It may, indeed, serve as a 
substitute for the ' Boy's Own Book ' of an early day, 
carrying the young student and experimenter as far 
beyond the possibil ities of his father's youthful studies 
as modern science is in advance of the learning of an 
earlier day. The solution of aU of the problems is 
within the possibilities of simple arithmetical methods. 
The material for the work is furnished by articles in 
that fascinating and useful publication, the SCIEN

TIFIC AMERICAN. These have been revised or re
written with copious additions and engravings that are 
far superior in clearness and interest to the conven
tional i l lustrations of the ordinary text books. A lad 
of 16 to whom we have given the volume," the colonel 
adds, " finds it of unfailing interest. The variety of 
experiment is end less. " 

. . . ' . 
G n n  Cotton. 

In a recent lecture on gun cotton delivered by Prof. 
Munroe, of the Torpedo Station at. Newport, the lec
tu rer declared that gun cotton, correct ly prepared and 
handled according to directions, was the safest of ex
plosives to use. It was dangerous only when the ma
trials had not been thoroughly purified, or the union 
of acid and cotton incomplete. 

In proof of what could be done with it, a pict ure was 
thrown upon the screen showing the workman cutting 
it with chisel, j ig saw, and lathe to fit it  into a shell. 
Another illustration was the extinguishing of a block 
that was burning by pouring water upon i t. Two thou
laud pounds of it had been burned in a bonfire with
out explosion. 

One volume of the explosive gives 829 of the gas, and 
the pressure developed by combustion i s  8 1  tons to the 
sqnare inch, and by detonation 157'5 tOIlS, the lattt'r 
bei ng in contact, however. The effect of the explosion 
of one particle on another is so rapid that it would take 
only one second for it to pass through 19,000 fept of the 
explosive. 

It was shown by the stereopticon that the letters 
U. S. N., with the date of manufacture, that are in  the 
bottom of each block, are impressed upon an i ron plate 
u pon which the gun cotton may be exploded. It is a 

$dtutifi t �tutri ,au. 
perfection of outline of the original, though the article 
itself is absolutely annihilated. 

• • • • • 
AN IMPROVED VELOCIPEDE. 

The machine shown i n  the i l Iustrat.ion is designed to 
be readily propelled over heavy grades, having means 
for regulating the application of power therefor, and is 
adapted for use by ladies as well as gentlemen. It has 
been patented by Mr. Andrew W. Schiedin�, of Turn
er's Fal ls, Mass. The large driving wheel has bearings 
in  a horizontal frame, ,\ forward extension from which 
d rops nearly to the ground, and in this portion is 

.\ 

SCHIEDING'S VELOCIPEDE. 

pivoted the axle on which the forward wheels are 
mounted. A top, indicated by dotted l ines, is designed 
to cover the front portion of the vehicle, which i t  may 
be made to cover wholly, with suitable doors. Mounted 
loosely on each end of the h u b  of the driving axle are 
skeleton pulleys, the inner flange of each pulley having 
a radially projecting extension, as shown in the small 
detai l view. To each of these extensions is  pivoted a 
spring-pressed pawl engaging the teeth of a ratchet 
wheel on the end of the hub. Pivoted near the front 
axle are treadles, which have rearwardly extending side 
pieces in which are pivoted pedals. On  the outer side 
piece of each treadle are lugs to which the operating 
cable is attached, the lugs being so placed as to give au 
increased or diminished leverage. The cable extends 
from the lug over one of two pulleys pivoted in oppo
site sides of the frame just back of the seltt, thence once 
around one of the skeleton pulleys on the driving wheel 
axle, thence around t wo pulleys pivoted at opposite 
sides of  the machine near the ground, in front of the 
driving wheel, and thence around the opposite skeleton 
pulley on the driving wheel axle, and back over the 

DESK FAN OR SMALL DENTAL MOTOR. 
curious fact that, i f  the marks on the block are in re- pulley back of the seat to attachment with a lug on the 
l ief, the reprod uction on the iron will be raispd . and if opposite treadle. On the rotating of the skeleton pul· 
cut in, there will be an indentation on the plate. Prof. leys by the cable, as the treadles are depressed, the 
Munroe's tbeory is that when the letters are cut into pawls on these pulleys engage the ratchet teeth on the 
the explosives, the gases generated in the indentations hub of the driving wheel to operate the latter. To in
are hurled from them as a projecti l e  from a gun. If a crease the power, the ends of the cable are attached to 
leaf or a del icat� piec� Of

. 
lace be l�id between the gun- l other lugs on the treadles nearer thei r pivotal point. 

cotton and the Iron, Its Impress wIll be left in all the the speed being correspondingly diminished. A rod eJl: 

tending along the sides and across the back of the seat 
has its rear portion formed into a crank on which a 
brake shoe is pivoted, in position to be conveniently 
applied to the rim of the driving wheel. A lever at
tached to a plate on the front axle extends upwardly 
and rearwardly toward the seat, and by turning this 
lever the operator can readily steer the machine to the 
right or left. A tug is attached to the lower forward 
portion of the frame, with a handle or loop, for use 
wben the velocipede is to be driven up a steep grade, 
thus increasing the power to press upon the treadles. 
With the aid of the tug, from which a strap may be ex
tended over the shoulders if desired, and the i ncrease 
of power to be obtained by the attachment of the ends 
of the cable to the lugs in the central part of the trea
dles, very great advantages are obtained when the 
grade is exceptionally heavy. The machine is readily 
operated by a rider in either a standing or a sitting po· 
sition. 

• • • • •  
Energy. 

Before the Thomson Scien tific Club, at Lynn, Profes
sor Thomson recently delivered a very interesti ng 
addre�s on " Energy." 

Formerly ,  he  said, matter was considered as the thing 
that exi st.ed, and force the something that acted upon 
it.  Energy is a term used to express something w hich 
we do not al ways understand. It exists everywhere so 
far as we know. Matter was cOll sidered indestructible. 
If we admit that energy can act on energy, we have no 
need of the old matter and force. We can see the 
changes in energy, though we cannot discover the thing 
itself. We have potential and active energy. Poten
t ial is simply stored energy, power to do work. The 
water in the reservoir is  the same as the water a hun
dred feet lower, but it can do work that the other can
not, because it has energy stored in it. When that 
water is running down the hill and turning the wheel, 
it shows its actual energy. The earth revolving is 
another case of stored-up energy, as is also a wheel i n  
motion. A spring i s  a n  example o f  elastic energy. I n  
a boiler w e  have kinetic energy transformed from the 
heat of the fire. These are all mechanical forms of 
energy. The cannon ball shot into the air shows ener
gy of motion in its ascent. When it reache8 the high
est point, it has energy of position. When it strikes 
the ground and bounds. it shows elastic energy. Be
sides this there is energy of temperature, which the 
hot cannon ball possesses. This is called molecular 
energy. If we could take all the heat out of anything, 
it would become l iquid and then frozen. This has 
been dOlle  even to air. There is another or electric 
energy, another chemical and another radiant. Every 
form of energy is convertible into any other, some
times at so great waste as to be i mpracticable for use. 
In converting mechallical energy i nto heat it is almost 
perfectly efficient, but in con verting heat to mechan
ical motion ninety per cent is lost. The energy of heat 
i� disorgan ized as contrasted with the organized, direct 
energy of motion. A disorganized army, each soldier 
going his own way, can do little. The tendency in 
:lature is to degrade energy. 

" 4  • .  " 
DESK FAN OR SMALL DENTAL MOTOR. 

A small motor of new design and high efficiency, in
tended particularly for nse in connection with a desk 
fan or dental motor, has recently been introduced. It 
may be used for any work requiring light power. The 
working parts are substantial, and not liable to wear 
or get out of order in any way. 

It may be operated by an acid primary battery at a 
cost of not exceeding seven cents for ten hours' con
tinuous service. 

The motor may also be operated by a storage or se
condary battery, charged from a simple and efficient 
primary bat.tery. It is easily set up and requ ires l i ttle 
care. It may be located in any conven ient closet or 
cellar. and connected with a smal l  storage battery and 
the motor. A switch on the motor is arranged so that 
when it is thrown so as to stop the fan, it connects 
the primary with storage battery ; the latter being, 
therefore, charging during all the t ime that the motor 
is not in use. A fan or l ight power motor is thus 
made available anywhere on short notice, in the sick 
room, in t.he office or l ibrary, or in any place where it 
can administer to the comfort or convenience of the 
occupant. 

The same battery can be used to ring bells, operate 
signals, or do any similar electrical work that may be 
desired. 

The motor and blades of fan are all finished in nickel, 
and the outfit will be an ornament in any location. 

The motor, as fitted up for shipment, has the fan at.
tachment, that being the service that is most often de
sired. 

This motor is manufactured by the Novelty Electric 
Company, of 52 North Fourth St.reet. Philadelphia, 
Pa. It also manufactures electric motors for fans and 
other light power, of high efficiencv, for use in incan
descent light circuits, %, M. and � horse power. and 
small dynamos, 2, 4, 8, and 20 16-candle power incan
descent lamp capacity. Also annunciators, electric 
bells and burglar alarms. 
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One Sonrce of' Fires. 

To the Editor of the Scientific American : 
That a buildin!! coul d  be burned by a telephone was 

demonstrated a few nig-hts ago across the hall from 
my office. By some means the electric light wires in 
the street communicated with the telephone wires, 
which set fire to the telephone box. When discovered 
everything was i n  a bright blaze. Only a l ittle while 
longer and an unknown conflagration would have oc
cu rred. The night was very damp, which aided the 
light current i n  passing to the telephone wires. 

Atlanta, Ga. B. H. CATCHING. 
• .  e ·  • 

Rain Conditions-A Note by Prof'. Carl Myers. 

Tu the Editor of the Scient�fic A merican : 

I note that the article in the SCIENTIFIC AMERI

CAN, December 20, 1890, entitled .. The Artificial Pro
d uction of Rain,"  near the close q uotes the opinion of 
H.  C. Russell as follows : " O u r  only chance would be to 
take advantage of a time when the atmosph ere is in a 
condition of unstable equilibrium, or when a cold cur
rent overlies a warm one. If under these conditions we 
could set the warm current moving upwardly and once 
flowi n g  into the cold one, a consi derable quantity of 
rain might fal l ,  but this favorable condition seldom 
exists in nature. " 

'rh e  experience of the well known lady aeronaut 
Carlotta, as well as my own, is d irectly contrary to the 
idea of infrequency conveyed. The condition of a 
cold current o verlying a warm one is common enough, 
and when ascensions were made immediately preced
ing rain, or several hours before it, a warm current 
was already establi�hed u pward, and the air was warm 
and moist all the way up, and rain was invariably pre
dicted by us after such observations, which were fre
quently made during the afternoons of July 4, which 
day seems to be especially favorable to balloon ascen
sions, atmospheric distu rbances through concu�sions,  
and consequen t  rainfalls. CARL E. MYERS. 

Frankfort, Herkimer County, N. Y . ,  April 6, 1891. 
• • • • •  

A Nozzle Holder Wanted. 

To the Editor of the Scientijic American: 
It has been proved by experience in this part of  

Florida that steam-pumped water can be used suc
cessfully and profitably for irrigating orange groves 
and truck farms. The soil is so loose that water will 
not run on the surface at all, and the only practical 
mode of applying the water, in most places where it 
has been tried, is to s pray it by pressure and let it fall 
as in ordinary lawn irrigation. What is known as the 
" Holly system "is used ; that is to say, an ordinary 
pu mping station is erected at the water, pipes are laid 
over the ground to be irrigated, a regUlator or gov�rnor 
is so adj usted that the back pressure will cut off the 
steam from the pum p when the pressure in the pipes 
reaches the desi red l i mit .  By this means a practically 
un Iform p ressure can be maintained sufficient to spray 
the water. A mai n pipe leads from the pumping sta
tion through the fiel d to be irrigated, and from this 
laterals run to the edge of the field, and on these lat
eral pipes hydrants are placed at convenient d i s
tances. 

With a 6 inch main, 4 inch lateral, and 3 inch hose, 
and a p ressure of 130 pounds, water can be thrown from 
an inch and a quarter nozzle 100 feet, and a circular area 
200 feet in diameter can be i rrigated without ch anging 
the location of the nozzlfl. B ut to do this the nozzle 
must be held at an angle of 45° to the horizon, and 
moved around at that angle. This  distributes the 
water over a circular strip 16 feet wide. The nozzle 
must then be raised so that the outer l i m i t  of the water 
will fall 16 feet  n earer the nozzle ; a circuit of the noz
zle at this angle irrigates another stri p i nside the first. 
This is con tinued, the nozzle bei n g  elevated and moved 
more rapidly at each circuit u ntil the nozzl e  points to 
the zenith, when in a few moments the ground im
mediately around it receives the water. It req ui ret;, 
with pipes, hose, and nozzle s uch as I have described, 
about 40 m i n utes to distribute 9,000 gallons of water 
(one-third of an inch over the entire surface) on the 
circular area 200 feet in d iameter. The distribution is 
very uniform, and the water is so sprayed as not to i n 
j ure t h e  tenderest vegetation. With the ordinary 
sprinklers now in use it  is easy to irrigate the small 
spaces left between the circles. But the labor of hold
ing the nozzle is expensive. The man gets wet in spite 
of gum suits, and he not onl y requ ires wages above 
ordinary labor, which is here worth $1 per day, but 
he is frequently made sick. 

W f; n eed an apparatus that will do this work of hold
ing the nozzle automatically, someth ing that will move 
the nozzle around at an angle o f  45° at a regu lated 
speed ; then elevate the nozzle to say 53° , move i t  
around w i t h  increased speed a t  that angle, t h e n  elevate 
it to say 60°, etc. ; or the movement might begin with 
the nozzle pointing to the zenith and then d escending 
in constantly widflning ci rcles u ntil it reached an angle 
of 45°, that being the point at which the greatest pro
jection is obtained. It would be better to have each 
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circuit made with the nozzle at the same elevation dur- 1674) states that a Dane, possibly the physician Thomas 
ing t h e  entire circuit ; but it would answer all practical Bartholin, showed him in 1665 a lanterna magica having 
purposes to have the nozzle moved along a spi ral in- two convex lenses (Pogg. Gesch. Phys . .  p. 436). 
elined plane at a uniform speed, with the angle of in- I Athanasius Kircher, a learned Jesuit, p rofessor of 
clination so adj ustfld that the time required for each mathematics at the Collegio Romano (b. 1602, died 
circuit of  the nozzle would be in proportion to the area 1680), in his second edition of " Ars Magna Lucis et 
to be watered during the circuit. For example, only a Umbrre, " 1671, describes the magic lantern. 
few· seconds would be required when the nozzle points The oxy-hydrogen light now commonly used in con
to the zenith to water the small area on which the nection with the exhibition of pictures by the lantern 
water would fall. A little longer time would be re- was the invention of Thomas Drum mond, of the Royal 
quired to water the area which would be reached when Engi neers (b. 1797, d. 1840), who em ployed it in 1824 in 
the nozzle made a circuit at an angle of 85°, still more the tri gonometrical survey of Ireland. The princi ple 
when it  made a circuit at an angle of 80°. and the area on w h ich it is based had, however, been established in 
watered by the nozzle at an angle of 45° being the larg- 1801 , by Prof. Robert Hare, of Philadelphia. To pre
est, the longest time would be required for that cir- vent explosions from the ignition of the m ixed gases, 
cuit. Dr. Hare also applied the principle of Sir H. Davy's 

If the apparatus was so adjusted as to cause the n oz- safety lamp, but this was not al together satisfactory. 
zle to descend from the zenith to an angle of 45° to the for it did not prevent some disastrous explosions. 
horizon, or to ascend from this  angle to the zenith in Later the so-called " safety jet " was int roduce:!, con-
40 m i nutes with uniform speed, and durin g the ascent sisting of concentric tubes w hich prevent the gases, 
or descen t  to make eight complete circuits, t h e  main oxygen and hydrogen, from mingling previous to their 
purpose would be accom plished. issuing from the orifice. This i n vention is  variously 

The motion to the nozzle could probably be i m parted ascribed to Hemm ing, Maugham , and Daniell. The 
either by a spring or by a weight, or by water power publication of the latter is dated 1833 . 
obtained from a small orifice in the side of the nozzle H. C. BOLTON, New York City. 
or hose. In watering orange trees, it would be neces- .. , • , • 
sary to raise the apparatus 12 to 15 feet above the Prevention of Damages to Sea Shores. 

ground, and it should be so constructed that it could '1'0 the Editor of the Scientific Ame1'ican : 
be fastened to the top of a post placed in the ground at For many years severe easterly winds and storms 
the center of each circuit to be i rrigated. have caused much damage at many places along the 

If somebody wi ll  invent and construct an apparatus, sea shore by driving the waves in upon the beach with 
not too costly, that wil l  do this  work, a good demand sufficient force to wash away the san d and b l u ffs to an 
will be found for it at once, with pro bably a largely alarming extent, necessitating the moving of buildi ngs 
in creased demand in the near future. and walks, changing of road ways, and in general ruina-

DANIEL S. TROY. I tion of valuable properties. Cape May Point has s u f-
Lane Park, Lake Co. ,  Fla . .  April 10, 1 891. fered probably as m uch as any other place along the 

• ' . , • Jersey shore. Here it is not only the easterly winds and 

. The Camera O bscllra. 

To the Editor of the Scientific American : 
In your issue of April 1 1 ,  M r .  Nicolas Pike has an 

interesting article on • •  Photography." In this h e  
ascribes the i n vention of  t h e  camera obscura to 
Baptist Porta. I send you some brief notes on the 
" History of the Magic Lantern," to show you that an 
earlier date should be assigned to the discovery. You 
may reprint the notes if  you please. 

H. CARRINGTON BOLTON. 

Ne w York, April 15, 1891 .  

NOTES ON THE HISTORY O F  'l'HE MAGIC LANTERN. 

The " magic " lantern is an o utgro wth of the camera 
obsclt1·a. the origin of  which is u n known. Its i nven
tion is  u s ual l y  attributed to Joh n Baptist Porta, but 
Libri (Histoire des sciences mathematiques en Itatie, 
Paris, 1841, 4 vol u m es, octavo) has shown that it was 
frequently mentioned by authors of m uch earlier 
date. 

The first mention of the camera obscura occurs in 
unpublisherl MSS. of the celebrated Italian pai nter, 
sculptor and ar'chitect Leonardo da Vinci. Da Vinci 
was born i n  1452 and died in 1519. His reputation as 
an artist is immortal, but it is less generally known that 
he was well versed in music, m i li t ary science, mechanics, 
hydraulics, astronomy, geometry, physics, natural 
history and anatomy. In several of these branches 
he made original investigations, anticipating later 
philosophers. 

In a MS. quoted by Libri, Da Vinci proposed a theory 
of vision which he seeks to explain by reference to the 
camera obscura. (Libri III. . 54 and 233). This takes 
the invention back into the 15th century-say 1490. 

In a work published in 1521 by Cresariano, a Milan
ese architect, he attributes the invention to a Bene
dictine monk, Dom Pan unce, which is, however, re
garded as doubtful (Libri I V. , 303). 

Cardanus, an Italian physician, mathematician and 
author, also mentions the camera obscura in a treatise 
entitled De verum subtilitate, p u blished at Nurem
berg in 1550. 

Al l these references antedate John Baptist Porta's 
work, . ,  D e  Magia Naturalis," of which the first edition 
appeared in 1553, w h e n  its precocious author was only 
15 years of age. While Porta was not the inventor of 
the c!tmera obscura in its simplest form, he has the 
honor of first employing a convex lens to perfect the 
images, and of placing t ransparent drawings opposite 
the opening. To these drawings he attached movable 
parts, and thus produced astonishing ('ffects, which the 
u nlearned ascribed to magic, a term connected with 
the lantern ever since. 

Porta's camera obscura consisted of a simple box 
with a small opening at one side, through which the 
rays of light entered and fell upon a white paper 
screen at the opposite side. The lens was subseq uently 
iuserted. 

The difference between a dark chamber of this con
struction and a magic lantern is very sl ight, and con
sists chiefly in the relative position of parts and the 
source of illumination. By whom the great improve
m e n t  was made, of substituting artificial ligh t for 8un
l ight in exhibiting transparent pictures, is unknown to 
the writer. 

Deschales in his " Mundus Mathewaticus " (Leyden, 

tides driving the waves in upon the shore, but also the 
flood and ebb tides that run in and out of Delaware 
Bay, sweeping away the sand washed u p  by the waves. 

EnginE.e rs have been consulted and many thousands 
of dollars spent in driving pilings to form j etties and in 
building strong sea walls ; but all of these structures 
have proved but futile efforts to .stop the inroads of the 
sea. 

The storms of last fall damaged a thousand or twelve 
h u n d red feet of the front to such an extent as to re
quire the moving of one large b uilding back quite a 
distance. And as eight dwellings and two churches 
more would be jeopardized by another storm, the 
property owners became alarmed, and they called a 
meeting of those interested to devise some plan to save 
the front. At that meeting theories were ad vanced as 
to the cause of the damage and remedies need ed. 

It was finally decided that the cause came from the 
driven waves washing and loosening up the san d,  some 
of which was carried back with every receding wave 

. till it came in con tact with the current, and was carried 
away to be deposited where there was no current, or 
where there was an obstruction formed to collect it. 
And the remedy would be a solid,  tight jetty, to stop 
the current. 'rhis would form an edrly on either side 
of the j etty, and the sand would be collected. 

A committee was appointed to e nter into a contract 
to have one built and to be paid for by private sub
scripti on. 

This j etty was completed last November, and since 
that tim e  the shore has not only been saved from 
further damage, but o n  each side of the j etty the shore 
has made out more than 100 feet and gradually is fill
ing out further. 

The top of the sand first collects about on a level 
with the average tides ; each storm tide that wa�hes 
over the level surface of made ground carries sand 
further back and raises the inner shore to the top and 
above the reach of the highest tides. 

The result in this case clearly demonstrates the feasi
bility of j etties to not only prevent the wash ing away 
of the shores, but to add thereto. T h e  peculiar shape 
of t h is j etty aids in collecting sand, as it does not cause 
sudden resistance to waves. 

Where j etties are built exposed to all storms and the 
poundi n g  of the waves, it is necessary to have the 
strongest kind of structures to prevent them from be
ing carried away hy the force of the sea. 

This plan of j etty is A-shape, which avoi d s  sudden re
sistance to waves and heavy seas. There are two rows 
of plan ki ng sunk into the sand by hydraulic pressure, 
the sides being on an angle of about 45 degrees, the 
planks meeting at the top or ridge, and it bal l ast floor ; 
all secured to a heavy framework of timbers well tied 
together by iron bolts, and the structure loaded with 
stone ballast, 1,500 or 2,000 pounds to the lineal foot. 

Germanto wn,  Pa. S. E. HUGHES. 

A Five Tho n sand Mile Rail_ay. 

The great Russian rai lway from Vladivostock on the 
Pacific Ocean through Siberia to St. Petersburg has 
been ordered and operations begun. This road will be 
4,810 miles long-with spurs, more than 5,000 miles in 
all. The cost is estimated at one h undred and sixty 
millions of dollars. It will open many regions rich 
in minerals and agricultural productions. 
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VICTOR BICYCLES. 
(Uontinued from jil'St page.) 

against spreading by side flanges having rounded edges 
which the tire covers and protects. The base of the 
tire rests on a horizontal rim bed which aids material l y  
in gi vin g lateral stiffness to the tire and 
strength to the h ol lo w rim . W ith th is con 

struction th e rubber d isplaces in ward l y  u nder 
p ressure, and the movem ent of  the rubber is 
almost e ntirel y i n  a radial direct ion , a fact 
w h ich accou n ts for the great elasticity of the 
Vi ctor cush ion tire . 

The elastici ty of the forward part of the ma
chi ne is sec u red by the d evice k n o wn as the 
Victor spring fo rk, which h as proved itself in 
act ual use a de v ice of great val u e. Th is, taken 
in connection w i t h  the cushion ti re, insures 
as smooth and steady an actio n  as could be 
desired. The m ach i n e  is provided throughout 
with the finest bal l  bearings, and the pedals 
are made on a n e w  plan origi nal with the Over
man Wheel Co.  Bein g  rectangular in  section, 
they autom atical ly adj ust themselves to the 
c u r ve of  the boot and give a good bearing to 
the sole of the foot. 

I n  descri bi ng such work it is natural to 
begiu wi t h  the history of the company , but 

j'titutifi t �mttjtau. 
keep u p  with the demands of ihe business, even when 
the work is carried on night and day, as is the case 
d uring the busy season. Each of these bu ild ings is 
provided with a pail' of 100 h .  p. e n gines and boilers to 
match , and the works are so con stru cted that all the 

THE VICTOR BICYCLE. 

ments of t he establishment are kept in a fi reproof 
vault in charge of compe tent attendants. They are 
made in triplicate and given out according to a regular 
system . 

The illumi nation of the b uilding is accomplished by 
an electric light plant h aving a capa city for 
one thou san d 16 cand le power lamps. Th e pro
tection agai nst fire is very complete, the works 
h aving a water tower on the roof, an under
groun d  reservoi r with a capacity of 30, 000 gal
l ons, and a stand pipe from the city works on 
every floor. 

The works empl oy six hundred men at the 
present time, and we are informed that this 
num ber will  soon be i n creased to one t h o u sand. 

The office from which this great acti v i ty is 
cOJ;ltrolled is sh o wn in one of the smaller en grav
ings. Here the ruling genius presi d es. So far 
as possible every departmen t is made to report 
itself through the medium of a n  electrical ap
paratus at the office. The pressure of the steam 
i n  the boilers, the tem perat ure of the j apann i ng 
ovens, the le vel of the water in th e water 
reservoir, are all  m ade to report autom at ical ly 
at the office. Here, al so, is the master clock 
which controls the second ary cl ocks through
out the entire establish ment, and con n ected 

we wil l  omit m a tter that is purely historical, and refer 
only to the concern in its present state. 

mach inery in both buildings III,ay be d ri ven b y  e ither with th is clock is an engineer's signal for blowing the 
set  of engines. whistle, the signals for the closing of the gates, 

The Overm an W heel Com pany n o w  occu pies two ex
tensive build ings , which lie upon opposite sides of th e 
street, and are con nected by a bridge. The first of 
these buildings, while in process o f  construction,  was 
supposed to be large enough to meet the demands of 
the busi ness for many years, but before the structure 

The m achi nery em ployed in doi n g the work is th e etc. 
best that money can purchase or th at gen ius can de- The capital stock of the O verman \Vh eel Com pan y  
vise. As soon a s  the necessi ty for a m ach i n e  for a is $250, 000, w i th a surplus o f  a l i ke amount. The 
given purpose develops itself, th e mach ine is purchased president o f  the company is A. H.  O verman ; treasurer, 

or const ructed and set at work as soon as possi ble. We E. S. White ; directors, A. H. Overman, of Sprin gfield ; 
are in formed that everything which is used 'in th e con- George D. Seymour, Ne w  Haven ; Charles E. Mi tchell , 

struction of the Victor m achines, with the exception of Wash ington ; and Lu ther White, of Ch icopee. Branch 
the rubber tires, is made on the premises by day labor. I houses havfl been established at Boston ,  Mass . ,  Wash
No contract labor is al lowed , and, as a rule, no work- .ington , Den ver, and San Francisco, where custom ers 

THE VICTOR SQUARE RUBBER PEDAL. 

m an under twenty years of age is em ployed , 
it h aving been found by experience that 
boys are apt to be not sufficientl y alive to 
the i m portance of always doing th eir best 
work to j ustify their em ployment . All the 
workm e n  here employed are ski l led me
chanics who are proud of their work, and 
n ot only stand high as m echan ics, but as 
cit izens, as t h e  Overman Wh eel Company 
will  not em ploy an individ ual who disgraces 
h i m self, whether in the works or out. As 

was completed it was d etermined that the works m u st the machines are made entirely of steel, it is 
be doubled , and, as a consequence, a second building obvious that d rop forging m ust enter largel y 
was plan n ed and proceeded with as rapidly as possible. i nto the process of construction . In one of 
These buildings are made of brick, with granite trim- our engravings is  shown a view in the drop 
mings ; the piers between the walls which support the forgi ng shop where the steel parts are forged 
floors are brick, with granite binders and iron caps. p reparatory to being shaped in mil l ing m a
T h e  floors are made of heavy matched pine plank, c h i nes and lathes. The forges i n  t.he d rop 
having a thickness of 2% inches, covered with di ago- forging shop are constructed double through
nal pine floori n g , o n  the top of which is placed a floor out, for the purpose o f  adapting them to 
of hard maple. The ceilings and timbers are covered the use of liquid or sol i d  fuel . C rude petro

leum is the standard fuel for heating the 
steel. It is atomized and blown into the 
forges by air under pressure. The petro
leu m for this purpose is taken through a 
private pipe lin e  from tank cars at the rail

way, and stored in an underground reser-

I voir h aving a capacity of several car loads. 
Petroleum is used u nder the boilers and in 
the hardening furnaces, and all these fur-
n aces are so arran ged that should the supply 
of petroleum fail ,  e ven temporarily, the coal 
furnaces may be immediately started and 
work will  proceed without in terruption . Besides the 
petrol eu m heatin g  furnaces there are gas blowpipes, 
and furnaces supplied w i th gas from a private plant. 

As the parts of the mach ines are held together main
ly b y  screws, scre w  th reads and n uts, a great deal of 
fine machi nery i s  required to accom plish this  part of 
the work. T h is is con tained in the screw mach ine 
room, shown i n  one of our en gravings. Most of  the 

THE VICTOR SPRING FORK. parts of the machine are carefu l ly n i ckel plated in 
preference to japan n i n g, or an y  other fi n i sh.  A l arge 

,:ith asbes�o� and tin, thus renderi n g  th e wooden por- I' force is employed in the nickel plating 
hons practICa l ly fire proof. d epartment, which forms th e s u bj ect of 

The su ccess of this concern is due in no small degree one of o u r en gravings. After plating, the 
to Mr.  O verman's genius in plan n i ng, building, a n d  parts are con veyed to the buffing room , a 
eq uipping his own shop, everything of thi s chaTacter corner of w h ich is ill u st rated. 
bei n g  done u nder his own eye. The growth of the The parts of the wheels are put together 
business has been such that at the present time both and the wheels are carefully trued and 
of these extensive buildings, with all the m ach inery adj usted in a department devoted to that 
and appliances contained i n  them , are scarcely able to p urpose, and one of the floors i s  u sed for 

asse mbling the parts of  the machi n e. After 
assembling, the mach ines are all  tested. 
Before the construction of the new build ing 
the machines were tested on the road, but 
the u n certainty of the weath er m aJe it 
necessary to provide a place u nder shel ter, 
therefore the upper story of the new build
ing was provided with a floor especial l y  
prepared for this purpose, t h e  floor having 
pavements representing all  kinds of roads, 
so that the behavior of the wheels on the 
different roads could be readily studied . 

THE CUSHION TIRE. COAL AND FUEL OIL FORGE. , The toola uliled in the different depart-

TOOL VAULT. 

can make preci sely  the same business arrangem ents as 
at the home office . 

IT is recom mended for t.he prevention of bal d n ess 
that the hair be kept pretty closely cropped, and that 
the head be bathed freq uently in salt water and l u bri
cated occasional l y  with a very small q uantity of vase
line. '1' wo teaspoon f u ls of salt to a pint of  water will  
m ake a tonic of the proper strength, an d with this the 
head should be bathed three ti mes a week. -Med. Ree. 

A CORNER OF BUFFING ROOM. 
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MAY 2, 1 89 I . J  
SCIENTIFIC DIVERSIONS. 

Street venders are of ten seen selling, at night, a lit
tle mouse which they place u pon the back of their 
hand, and which keeps running as if, having been 
tamed, it wished to take refuge uponthem. In o rder to 
prevent it from attaining its object, they interpose the 

Jcitutifi c �tutri,au. 
ment, a clown took a hat and a handkerchief and then, 
after showing, by spreading it out, that the handker
chief was empty, drew an egg from the folds of the crum
pled fabric and allowed it  to drop int,o the hat. 'l'hen he 
took up the handkerchief, shook it oull again,  crumpled 
it up, found anotht\,l' egg, and let it drop into the hat, 
and so on. When it might 'have been supposed that 
the hat contained a certain number of eggs, he turned 
it upside dowFl, and, 10 and behold, the hat was empty ! 
All the egge from the handkerchief were reduced to a 
single one attached by a thread to one of the sides of 
the handkerchief, and w hi h the amusing operator ma
l iciously exh i bited, after seeming to look for the van
ished eggs. 

While the handkerchief was stretched out, the egg 
wa," behind it, and, although it was shaken; remained 
suspended by its thread. In  crumpling the handker
chief it was easy to seem to find the egg i n  it, and to 
put it in the hat, where it did not remain, however, 
for, lifted by the thread, it resu med its place behind 
the handkerchief. Fig. 2 shows the handkerchief at 
the moment that the egg has been removed by the 
t hread on the side opposite that of the spectators. 

On attaching a black thread, 16 or :tO inches in length, 
to an empty egg, and selecting the egg thus prepared 
from a lot of ordinary eggs, as if by chance, we have a 
ready means of amusing and mystifying spectators for 
a long time. Having hooLed the free extremity of the 
thread to a bu ttonhole of  the waistcoat, let us lay the 
egg upon the table. After apparently ordering it to ap
proach us, it suffices to recede from the table to make 

are issued in sets of five carried in steel clips or hold
ers. The com plete set or bundle is placed in the mag
azine with nearly as great ease and celerity as a single 
cartridge can be placed in the body or the chamber of 
the rifle. After every five shots there Is 1l. momentary 
intermission for reloading, but it is very short. If the 
magazine be empty, it is quite possi ble to use the rifle 
as a single loader. This principle of loading by means 
of It cartridge holder which goes bod i ly  into the maga
zine has been adopted in Austria and Germany. 

Fig. l.-THE ANIMATED MOUSE. 

the , docile egg obey the command. By the same A third type of magazinp rifle is that invented by 
means, it may be made to make i ts  exit alone from a Mr. Mauser, and adopted by the Belgian, the Turkish 

Fig. 2.-THE EGG AND HAT TRICK. hat, or, agai n,  by bearing upon the i nvisible thread, it and the  Argentine governments. Itl has a magazine 

I may be made to dance upon a cane or upon the hand, which, although not absolutely fixed, is not intended 
other hand, and then the first one, which is now free, in a word, to perform various operations that eggs are to be removed except at considerable intervals for pur-
and so on. The mOUEe keeps on running until  the ven- ! not accustomed to perform.-La Nature. poses of cleaning. The cartridges are issued in sets of 
der has fou n d  a purchaser for it at the moderate price of • , • , .. five held together by clips or holders, but these clips 
two cents, incl uding the instructions for manipulating T H E  MAUSER MA(AZINE RIFLE. do not go iuto the magazine, and form no part of the 
it, for, as m ay have been div ined, it  is not a question I n  the Mann l icher r i fle, the magazine is permanent- equipment of th e rifle. In other words, if the cl i ps 
here of a l i ve mouse, but  of a toy. This  l i t tle toy is \ ly attached to the weapon, and every cartridge used is I should be

"

come rusty, or be bent by blows or pressure 
based upon two effects- first, an effect of optics, and first put into the magazine. To enable this  to be in packi ng, the soldier would still be able to use his 
second, the effect due to an invisible t hread. done, and at the same time to raise the average rate of  I magazine, a condi tion of affa irs which would not ob-

The mOllse, which is flat beneath, is provided n ear I firing, as compared with a single loader, the cartridges tain if the cartridge holders had to be placed bodily 
the head with a slllall  in the magazine. A con-
hook, and the operator has current advantage of this 

. fixed to a buttonhole a arrangement is that the 
thread ten inches in)ength FlU. 1. bottom of the m agazine 
terminating in a loop. He does not need to be left 
fixes this loop in the hook open for the cl ip to fall 
alb o v e  mentioned, and, out when emptied. If an 
tautening the t h r e a  d, open-bottom magazine be 
places the mouse upon the rested on damp ground, as 
back,of his left hand (near would be the case with 
the ' little finger, for ex- the marksman lying down, 
ample). mud or wet is almost cer-

On moving the hand tain to enter the opening, 
away from the body, the with the likelihood of rust-
mouse, which does not stir, ing the interior of the ma-
seems to slide over the gazine. Should this occur 
back of the hand, and, at the cartridge holders would 
the moment that it is not fall out, and possibly 
about to fall on reaching the feeding spring itself 
the th umb, the right hand. would be rendered useless. 
passed beneath, arrives In the Mauser system the 
just in time to catch it cartridges in their holder 
n e a r  t h e  little finger. are placed directly over the 
whence, by t h e  s a m  e mouth of the magazine, 
movement as before, it and by pressure of the 
seems 'to go toward the thumb are fed out of the 
thumb (Fig. 1) .  holder into the m agazine, 

In order to perform the as will be better understood 
experiment off-hand, it Flc. ' when we come to describe 
suffices to take a cork and the mechanism in detail. 
carve it into the form o f  The holder falls away and 
a mouse, then cut away cellses to be an element in 
the under part of the �_WiES§§)= the affair. F urther, the 
animal thus rough-shaped, / '" " . '_ . , Mauser rifle does not need 
so that it m ay lie per- a cut-off to render it a 
fectly flat, then make two good single loader. The 
ears out of cardboard, and soldier may keep his mag-
a tail out of a piece of azine full during the early 
twine, and finally blacken part of a fight, reloading 
the whole in the flame of after every shot if he likes, 
a candle. After this, the and thus preserving his 
black thread, terminating }'w .  3, 1'w . .  J. Fhl. Ii. store intact against the su-
in a ball of soft wax or a preme moment. This can-
pi n  hook, having been not be done with either 
fixed to a buttonhole, aI- ('F£:!. 7. ' the German or Austrian 
low the spectators to ex- rifles ; they are only avail-
amine the mouse, and, af- able as single loaders when 
ter it is returned to you, the magazine is empty. 
fix the thread, either by its Neither can a half· empty 
ball of wax or its hook, to magazine be replenished in 
the front of the flat part them without sacrificing 
of the rodent, which you the cartridges which it con-
may then cause to run as tains. 
above described. .'r' 10 The construction and 

a
fO
n
A

l l
i
o�w�

t
l!n�

i
g� .. ' 

':i.'::'d 
d

�' ,::: 9(,-=:0;& " I � > :::=:";;�: !: �::;; F ----===:::E � ) shown by the illustrations. 
Some months ago, is a . ,::£ w Fig. 1 shows the body of 

Parisian public establiiih- THE MAUSER MAGAZINE RIFLE. the weapon. with the bolt 
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drawn back and the magazine full. Fig. 2 shows all 
the parts of the bolt with the striker. Fig. 3 is a view 
of the end of the bolt with the extractor. Fig . 4 is a 
separate view of the piece marked f in the details.  
Figs. 5 and 6 show the cartridges and their holders. 
Figs. 7 to 12 show details . 

The system of loading by means of a temporary clip 
is clearly brought o o t  in the engravings. The clip it
self, k, is a piece of thin plate steel bent over at its 
ed�es to form a groove or rebate in which the flanges 
at the bases of the cartridges fit. This �roove is quite 
open at either end, so that the cartridges are free to 
slide out. To prevent them chattering out during 
transit, or while in the soldier's pouch, a light spring, 
made of a piece of wavy steel ri bbon, is laid in the bot
tom of the groove and hol d s  't h e  flanges of the car
tridges firmly against the turned-over edges of the steel 
strip. The whole packet is quite  firm and com pact, so 
that it can be handled without the sli�htest danger of 
fal l i ng apart. But if pressure be applied to the car
trid ges in a l ine paral lel to the clip, then they can be 
read i ly made to slide out of the groove. Provision is 
made in th e  body of the rifle (Fi gs . 1, 8, and 9) for hold
ing th e clip perpendicu l ar l y ,  or nearly so, over the 
mouth of the magazine in such a position that a mode-

. rate pressure applied by the t h u m b  to th e upper car
tridge will feed the who le of them downward into 
their p l aces. The cl ip is left standing, supported at 
the sides and the bottom by the sol id metal of the rifle 
bod y ,  a nd held by the elastic pressure of the piece, t 
(Fi gs. 4 aud 9). The fi rst move ment of the holt (F i�. 
7)  th rows out the clip, and the p iece, f, springs back 
in to place. 

In the Mauser magazine the cartridges are pushed i n  
sideways, and y e t  the  spring does  not  force them out 
again as soon as the pressure is withdrawn. This most 
conven ient arrangement results from the construction 
of the magazine, i (Fig. 5). The lips are turned over for 
nearly the entire length, but they are divided by a 
strai ght cut from the sides, and are so el astic that they 
readily spring apart to receive a charge. They are, 
however, sufficiently st .ron g not to be opened by the 
elastic pressu re which forces the cartridges upward. 
The base of the top cartridge projects above the mouth 
of the m agaziue sufficien t l y  to be caught by the bolt, a 
(Figs. 1, 5, and 7), when it is moved forward, forcing the 
poin t  of the bul let up an incline into the barrel, and 
thus springing apart the lips of the magazine to allow 
the cartridge to escape from i t . 

The magazine i tself is exceedi ngly compact, not in
terfering witb :tbe grasp of the sol dier in firing_ The 
construction of its feedi n g  arrangement is seen i n  Figs. 
7 and 8. This is formed of two leaves, each allted u pon 
by a spring. This feed ing arrangement can be easily 
got at for cleaning or repairs. The bottom of the 
magazine is pi voted at its rear end, and secured by a 
screw at its forward end (Fig. 7). If this screw be 
wi thdrawn a few turns, the bottom of the magazine, 
with the spring attached to it, d rops down , and a few 
turns more enable the feeder to be detached and with
drawn. The screw is  still engaged for more than half 
its length in  the th read, so that there is no likelihood 
of its being dropped and lost. The magazine is se
cured by a catch lever which takes i nto a depression i n  
i ts rear end. B y  pressing o n  t h e  button which comes 
through the front of the trigger guard the catch lever 
can be w ithd ra w n  and the magazine liberated. This 
o.peration can be performed in a few seconds, but it is 
not intended that it shal l be carried out on the field of 
battle. The bottom and enlls of the magazine (Fig. 8) 

are thick and solid.  and are capable of withstanding a 
very severe blow, while the sides are to a very consid
erable extent protected by the stock.  Of course any 
part of the m agazine would be irretrievably damaged 
if  struck by a bullet, but the same thing is true of the 
soldier. 

The bolt is of great simplicity. Apart from it!! cock
ing arrangement, it is merely a hollow cylinder of steel 
with a h andle at one end a n d  two locking lugs at the 
other. These lugs (Figs. 2, 3, 9, and 12) slide through 
two grooves i n  the breech of the gun, and on the bo lt 
being rotated lock behind two projections.  I n  fact, 
they constitute an interrupted screw. The strain of 
the explosion is thus borne by the base of the bolt and 
the breech of the bari'el and is not transmitted through 
the bod y. 

The Mauser extractor (Figs. 2, 3, and 7) is a spring 
let into the bolt w ith a hook protruding i nto the recess 
which receives the base of the cartridge. In extract
ing, the h andle of the bolt moves along an incline, h 
(Figs. 1 and 10). on the body, and in doing so it is d rawn 
back about % in.  This  motion has the effect of free
ing the cartridge, even if it be jammed, and while it is 
taking place. the soldier has very considerable leverage 
to aid him. The shape of the recess at the end of the 
bolt is worth noticing (Fig. 3), for upon it depend s the 
extractor getting hold of the cartridges, which are 
made with a groove round the base. 

The gate which is cut through one of the locking 
pieces on the end of the bolt is made to accommo
date the piece, t (Figs. 1 and 4). A blade hinged to this 
piece projects into the body of the rifle and passes 
through the gate when the bolt is drawn back. 

11 ,itutifie �mtritan. 
This gate is so deep that the blade is pressed by a 
spring into the path of the empty caMe, forcing it 
out of the grasp of the extractor, and flinging it 
sideways out of the arm o n  to the ground. Also 
connected to this piece, t, is a stop which normally 
prevents the bolt being drawn out. of the gun. But 
by pressing back the piece with the thumb the 
stop is withdrawn, and the bolt can be removed in 
less than a second. It can then be taken entirely to 
pieces (Fig. 2) in a couple of minutes, and this without 
tools. It has a very powerful mainspring. This is 
provided to meet the requirements of the thick car
tridge cases which are likely to be employed with 
smokeless powders. Smokeless powders develop such 
high pressures that it is probabl e they will  req uire 
more substantial cases than h ave been employed with 
bl ack powd ers. There is a very neat device for pre
venting the cartridge being exploded before the bolt is  
securely locked ; compared with the arrangement used 
in our own weapon, the sim plicity is most striking. It 
will be seen that a deep notch i s  cut in the rear end of 
the bolt (Fig . 2) to receive the cocking catch ; it is 
only when the bolt is securely locked that t h i s  notch 
is opposite the catch. If  the trigger be pul led with 
the parts in any other position than the right one, the 
striker cannot reach the cartridge, and consequently 
the fulminate is not ex ploded. 

To lock the rifle, so that it may not be accidentally 
fired, there is  provided the safety appliance, d, on the 
end of the bolt (Fi gs. 2 and 7). T h i s  is a short spindle 
with a cam at each end, and a roughed thum bpiece by 
which it can be turned half way round. When the 
spindle is rotated, the cam at th e  front end takes into 
a recess on the end of the bolt,  and locks the latter 
against being turned ,  while the cam at the rear end 
inserts itself before the nut on the end of the striker, 
and holds it fixed. 

The barrel is turned parallel to two diameters, the 
front portion being rather more than half the length. 
The body is secured to the wooden stock (Fig. 7), but 
the barrel is only clipped to it .  and is left perfectly free 
to expand and contract. It lies in a deep groove i n  
the wood, and is held i n  place b y  two perfectly parallel 
clips which serve only as guides, and do not fetter the 
movements of the barrel. The bore of the barrel is 
7 '65 mm. (0'301 in .). The front sight is a barleycorn ; 
it is mounted on a ring which is sli pped over the end of 
the barrel up to a shoulder and is brazed there. The 
back sight is m arked up to 2,050 meters.-Engineer
ing. 

Truck Fanning. 

The United !'Itates census office has recently issued 
some highly interesti.ng statistics of truck farming in 
the United States, as distinguished from market gar
dening, which is conducted so near to the local mar
ket that the farmer depends on his own team for 
transportation. The average truck farm is situated a 
great distance from the market in which its prod uce is 
disposed of. It is a new feature introd uced within the 
few last years, except the little which used to be possible 
by canal . It is the modern railroad that has rendered 
possible the truck farm, and this partly accounts for 
the fact of its neglect in previout! census compilations. 
Not that there was no truck farm ing in 1880, but the 
volume of it was vastly less than now . 

It is estimated that upward of $100,000, 000 is in
vested in the industry in the United States, the an
nual production being three-quarters of this amount, 
or $76.500,000, realized from 534,440 acres of land. In 
the work are engaged 216. 765 men. 9,26i women and 
14,874 children, who are aided by 75, 868 horses and 
mules, and use nearly $9,000,000 worth of agricultural 
implements. The industry is carried on in nearly all 
the States, but the principal districts are a narrow belt 
on the South Atlantic coast and along the Mississippi 
Valley. The more fe rtile soils are chosen, labor and 
the railroad do the rest. Tue big cities are the best 
customers of the truck farmer, the wants of the people 
in the smal ler centers of population being to a large 
extent supplied from the immediate neighborhood , 

and they take less per capita of that grown in other 
climates than the ir  own. 

The merchants of Chicago draw hither the fruits of 
Geor�ia, Florida, the West India Islands and Central 
America, the peaches and berries of l 1 1 i nois and M ichi 
gan , Indiana, Ohio and Missouri, apples, grapes an d 
pears from California, and cranberries from the 
marshes of Wisconsin. And the range of their dis
tributive work is almost equally wide. 

Few people have a correct idea of the effect this busi
ness has on transportation.  In the season for most of 
the fruits special trains run each day from the produc
in� districts to this city, the peaches and strawber
ries load down the boats whieh ply regularly between 
Chicago and the ports on the opposite shore of Lake 
Michigan, and hundreds of persons are eJ1iployed here 
in the work of receiving, besides the thousands who 
find employment in handling the material at other 
points while it is being collected and distributed after 
having been raised by an army of workers. And, as 
previously stated, all this is of modern origin. The 
vast increase to humau comfort permitted by the en-

joyment of the products of other areas than those 
which surround the consumer, and the concomitant 
benefit to the man y who in this direction minister to 
the supply of what may be called necessary luxuries to 
their fel low creatures, is  the out�rowth of the present 
generation, which, by m aking rai lroad tran s portation 
far-reaching, s peedy and cheap, h as permitted the in
terchange of com m odities on a scale that wou ld never 
have been dreamed of by the people of fifty years ago. 
-Chicago Tribune. 

.. . . � .. 
Thc Sinking 01' the Utopia. 

Here we have a Clyde-built steamer of 2 , 700 tons, 
long en gaged in the AtlaJ;ltic passenger trade, which 
leaves N aples for New York wit h 800 Italian emigrants 
on board, puts into G i b raltar to fill up with coal from 
her owner's coal h u l k ,  and while preparing to drop 
anchor. coll ides with a warsh i p, and, as a conseq uence, 
more than five hund red of those on board are drowned 
within view of the shore. 

It is not our function or purpose to blame any body 
for tbis terri ble loss of l i fe , nor do we su ggest that, in 
vie w  of what are the usual conditions under which the 
ocean passenger trade is  conducted, there is any spe
cial blame to be attributed to any one in this case. 
On the contrary. it is  to be feared that what happened 
i n  Gibraltar Bay on March 17 m ight have occurred to 
n i nety-n i n e  out of every h u n d red steam ers at present 
afloat ; and that as regards casualty b y  collision, the 
safety of passengers on the sea is for th e  most part to 
be found in the skil l  and care of the navigators rather 
than in the design of the vessels themselves. The shell 
of the strongest ship is necessarily so th i n  t h at con
tact, when in motion, with anyth ing harder than 
water must i nevitably result in penetration and the 
admission of the sea. After that the fate of the pas
senger depends upon the capaci ty of the compartment 
into w hich the water flows. If  the com partmen t  is so 
limited in t!ize that when full of water to the sea level 
the vessel has still s ufficient buoyancy to keep afloat, 
and if the bulkheads bounding the com partment are 
sufficiently strong to end ure the strain thus brought 
upon them, then the passen�ers are safe. Safe for a 
time, at least, until they can be removed from the 
damaged ship, and altogether safe if  favoring condi
tions of wind and sea enable her to reach port in  her 
inj ured condi tion, as did the City of Paris last year. 
The worst place in which any steamer's side can be 
penetrated is abreast her machinery or boilers, as then 
her propell ing power is lost. But .if: that space is so 
large as to admit water enough to sink the ship, then 
the mischief is at a maximum. This was the case with 
the Utopia. and her fate would be shared b y  the great 
majority of her sisters in the mercantile marine if 
s imilarly circumstanced . 

But should such a fate be a necessary consequence 
of such an accid ent to a passenger steamer ? The 
best answer to that question is afforded i n  the state
ment that such a fate woul d  not befall certain pas
senger steamers if inj ured as was the Utopia. There 
are many vessels afloat, and several now being bui l t, 
which, had they been borne down u pon the Anson's 
ram, as was the ill-fated Anchor l iner, would now be 
afloat without the loss of a soul. Why, then, should 
not all certified passenger steamers be so constructed ? 
Why should any steamer constructed otherwise b e  
certified as  fit  to carry passengers ? W e  leave these 
questions to be answered by those who alone are in  a 
position to afford authoritative replies.-1'he Engi-
neer. 

• • • • •  
The Texttie Industries In Maine. 

The capital invested in cotton man ufactories i n  
Maine i s  $15,292, 078, a n d  capital invested in Maine 
woolen manufactures $3, 876. 028, a total of $19, 168, 106 . 

The cotton mills use 13, 586 horse power water and 1 ,875 

horse power steam. a total of 15.461 horse power, and 
the woolen mills 3,406 horse power water and 404 steam, 
amounting to 3, 810 horse power. the total horse power 
for cotton anI! woolen being 1 9, 271. The cotton mills 
employ 859,890 spindles and 22. 698 looms, and the 
woolen mills 358 �ets of cards and 1 , 577 looms ; The 
product of th� cotton m i lls aggregates 204,282,000 yard s 
per year, equivalent to 1 16,069 miles of cloth . The 
value of the annual product is for cotton $13,319, 363 
and woolen $6, 686,073, a total of $20,005,436. The cot
ton mills pay in wages $2.936,64Q and the woolen 
$1,044,606, a total of $3, 981 ,246 . The cotton milIs em
ploy 1 1 . 759 hands and the woolen mills 3,095, a total of 
14,854 hands. 

.. , . , . 
Cali1'ornla Tin. 

The first ingots of tin ever m ade in  California lately 
arri ved in San Francisco from the m i n e s  of the San 
Jacinto estate, Cajalco, San Bernard ino Oounty. 
These are what were known as the Temescal tin mines, 
which were discovered many years ago. Litigation 
and other crmses have prevented the clai ms from being 
developed, but now an English com pany has purchased 
and equipped them for active work. Oil fuel is used 
in the furnace, this being much cheaper in that region 
than coal. The experiments with the. reverberatory 
furnace and oil fuel seem to be successfuL 
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BEAUTIFUL EXAMPLE OF DIFFRACTION. 
BY GEO. M. HOPKINS. 

Diffraction, as is well known, is the change which 
light undergoes when passing the edge of a body, or 
in passing through a narrow slit or aperture in an 
opaque body. The rays appear to become bent so as 
to penetrate into the shadow of  the body. A common 
example of this phenomenon is the experiment in 
which a beam of light is made to pass across the edge 
of a sharp instru l I I pnt, a razor for ex ample. 

The most beau t i ful  example of d i ffraction pheno· 

Fier. I.-STAR MICA. 

mena is given by the gratings used for prod ucing the 
spectrum. As we have at present nothing to do with 
the purely scientific application of this phenomenon, we 
confine ourselves to a single example, as shown in the 
mineral commonly known as star m ica (phlogopite). A 
thin plate of thfs mineral placed opposite a point of 
light, such as a candle flame or a small gas flame, ex
hibits six radial bands of light emanat ing from a point 
opposite the flame, and arranged sym metrical ly at the 
angle of 60 deg. These bands rotate with the plate 
when it is turned in its own plane ; often more than 

Fig. 2.-LINES SHOWING THE ARRANGEMENT OF 
CRYSTALS PRODUCING SIX RADIAL BANDS. 

six such bands are shown, but the number is always a 
mUltiple of six. 

In Fig. 1 is shown a star-like figure produced in the 
manner described, which is really composed of two 
like figures each having six radial bands, one figure 
being m uch stronger than the other. Microscopic ex
amination of the plate shows a multitude of minute, 
needle-like crystals. The light passing over the edges 
of these crystals is diffracted or bent, so that the rays 
which reach the outer edge of the plate, as well as 

Fig. a.-GLASS SCRATCHED IN TWO DIRECTIONS. 
ANGLE OF 90°. 

those passing through the central portions, are bent 
inward in their passage, so that they meet in the eye 
and produce the phenomenon described. It has been 
ascertained that these llI inute crystals are " hemi mor
phic crystals of rutile elongated in the direction of the 
vertical axis. " This  phenomenon was noticed by G. 
Rose as early as 1862. but the nature of the crystals 
was ascertained by Lacroix. 

The diffraction phenomenon shown by the star mica 
may be produced artificially by forming minute 
scratches in the surface of glass; the diffraction bands 

�'itnt if i ' �mttj ,an. 
are of course at right angles to the lines or scratches 
by which they are formed, therefore if the plate is 
scratched in one direction, one band will be produced 
reaching across the plate at right angles to the 
scratches; if scratched in two directions, two bands will 
be produced, as �hown in Fig. 3 ;  and Fig. 4 repre
sents a glass pl ate scratched in four directions, the 
lines being at the angle of 45°, thus producing eight 
radial bands when the plate is placed in front of a 
point of light. 

It  is obvious that by the proper arrangement of the 
lines any number of radial bands might be produced . 
The scratches in the glass are almost imperceptible ;  
they are readily produced by rubbing the glass length
wise and crosswise by a block covered with fine emery 
paper, the bloek being guided by a rule. 

A beautiful exam ple of the intergrowth of the fine 
crystals is shown in Fig. 5 ;  the dark and light bands 
here represented are formed by these crystals, which 
curiously enough arrange themselves along lines par
al lel with the sides of the mica. crystals in which they 
are contained. For this example of crystal the writer 
is indebted to l'tfr. S. G. Burn, mining engineer. 

Some of the points on the star mica were furnished 
by Mr. L. P. Gratacap, Assistant Curator of the Ameri
can Museum of Natural History . 

.. . . . . 
Three Hundred Feet i nto the Air. 

In chimney cl i m  bing, as in most things else, says the 
Pall ]}lall B1�dget, the old order changes. 

Time was when the d exterous flying of kites was thp  
in itial step i n  the ascent of a chimney or  a ch u rch 
steeple. In addition to the cord b y  which it W itS 
flown, the ki te  was furn ished with a second cord. 
which h u ng down vertically. The manipulators of 
the kite having, to the best of their j udgment, got it 
directly over the apex of the chimney, both cords were 
steadily hauled u pon,  a.nd. in that way a thin line of 
communication was establ ished. To one end of that 
line a rope was fastened, and th i s  i n  turn was drawn 
over the steeple. Then to the rope was attached a 
light chai n with a pul ley block and tackle affixed. 
The block was hauled up to the top, an d  by m eans of 
the pulley and tackle the stee ple jack, seated in a 
" bo'sun's chai r , "  made his perilous ascent. Bet.ween 
this time-honored method and that by which Vauxhall 
chimney in  Liverpool has recently been climbed there 
is a wide gulf fixed, the difference representing an im
measurable increase both of security and of facil i ty 
for carrying on what repairing work may have to be 
done. By a system equally ingenious and simple, a 
ladder is run u p  outside the chimney at a uniform dis
tance of 2 feet 6 inches from its face, to which it is 
pinned at regular intervals of 6 feet by firm iron 
bra.ckets. The climber, mounting the inner side of the 
ladder, thus makes his ascent within a kind of skele
ton cage. While, therefore, the element of risk is not 
removed, it is greatly lessened. A false step would pre
cipitate him to the earth, but he is less l ikely to make 
it in that the liability to become dazed is greatly di
minished by the sense of security afforded. What is to 
be guarded against in chimney cl imbing is a fal l ure of 
nerve, and this end is clearly to be attained in propor
tion as the conditions of the ascent are rendered to the 
eye less fearful . Vauxhall chimney-a giant among its 
neighbors-extends aloft to a height of 310 feet. The 
elevation of its site above the Old Dock sill is 70 feet. 
The total height of the chimney, therefore, above that 
well known datum is 380 feet. Everton Church-the 
highest point of Liverpool-is 250 feet above the Old 
Dock !lill. The elevation of the Mon ument in London 
is only 202 feet. Sightseers privileged to ascend the 
Vauxhall chi mney would have the advantage of an ad· 
ditional 108 feet. 

The apparatus has been fixed by M r. W. J. White
head, of Red Rock Street, a man young in years, but 
of alllple experience as a "  steeple jack,"  and in con
versation with him some interesting facts concerni ng 
chimney and steeple c l imbing may be gathered. The 
system he adopts has now been employed on many 
occasions, and is probably, taken all round, the best 
yet invented. Each ladder is twelve feet in lengt h ,  
and i s  fu rnished with four iron arms for attach
ment to the wall. The process of fixing is extraor
dinarily rapid. The whole height of Vauxhall chim
ney was scaled in something less than six hours, 
although two separate days were taken for the pur· 
pose, inaslll uch as after a consid erable elevation had 
been attained the first day. t.he wind  became so strong 
as to render further work dangerous. The process of 
fixing is after this fashion : Four iron sockets are 
driven into the base of the chimney, and to these the 
first ladder is attached b y  means of its arms. Mount
ing the ladder so fixed, the operator places a plank 
across the upper pair of arms, and thus provides him
self with a small platform on which he can stand .  He 
then drives in the sockets for the next ladder, hoists it 
up, and fits it in its position. This ladder, being in it  
turn made secure, becomes the base of operations for 
the next, and 80 the work is carril,d to the top, the 
whole, when completed, being a structure of remarka
ble rigidity. Its qualities, indeed, in this regard are 
said to be phenomenal It is claimed that each ladder 

of itself is pinned so securely to the wall that in case of 
need-that is, in the event of tackling an exception
ally high chimney, or of a dearth of plant-the lad
ders can be successively detached from below, and 
used to continue the ascent above. 

The prime reason for climbing Vauxhall chimney on 
the present occasion is to repair the lightning con
ductor. A steeple jack, however, is frequently called 
upon to perform much more difficult work. Chimneys 
are frequently increased in height. H u ge blocks of 

Fig. 4.-GLASS SCRATCHED IN FOUR DIRECTIONS. 
ANGLE OF 45°. 

stone and iron have to be manipulated. Scaffolds have 
to be constructed for the purpose, and herein lies per
haps the most risky portion of the undertaking. It is 
easy to bui ld a scaffold springi ng from the solid basis .  
o f  Mother Earth.  A vastly different undertaking i s  it 
to play topsy-turvy with the laws of gravity, and con
struct one from thA top, downward. The task de
mands not only nerve, but a knowledge of mechanics 
and engineering. It is accomplished, h owever, despite 
all obstacles, not forgetting the primary one that every 
batten, plank, and pole employed has to be hauled up 
to the sum mit and handled with the most gingerly 
care. Mr. Whitehead's highest chm b  hitherto has 
been a chimney at the Runcorn Soap and Alkal i Com
pany's works at Weston, the height of which is  3;30 feet. 
Mr. Whitehead confesses to a full sense of the d angers 
that are run, but is thankful that hitherto his nerve 
has never failed him, and he has met with no accident. 

They al'e sometimes odd experiences that he has up 
in the clouds. A high wind, it appears, will cause a tall 
chimney like Vauxhall not merely to vibrate at the 
top, but actual ly to swing over a space of 6 inches or 
8 inches, and this without any impairing of its sta
bil ity. Of course at snch times remaining at the top 
is  out  of the question. Wind is an invariable  danger. 
A calm day is a sine qua non for the work, and me
teorologists may perhaps be interested to know that 
if they suppose the wind at an elevation of 300 feet 
to he steadier than at the surface level, they are mis 
taken. It  is both more gu sty in its  character and 
more variable in its d irection. 

.. 4 _ . ..  
Sensitive Reaction of' Ta .. tadc Acid. 

If we throw a few erystal s of tartaric acid i nto a sul
phuric solution of full strength containing one per 
cent of resorcine, and apply heat, there is produced at 
about 125° a fine violet red coloration wh ich may be 
preserved indefinitely on d ilution with acetic acid, but 

Fig. 5.-ARRANGEMENT OF CRYSTALS IN MICA. 

which is at once destroyed on addi ng water. In order 
to detect Th milligramme of tartaric acid, it is needful 
to evaporate the liquid to dryness in a small porcelain 
capsule, to moisten the residue with 1 c. c. of the sul
pho-resorcine reagent, and to raise the temperature 
gradually to 125° to 130° . Reddish stripes appear first 
at the bottom of the capsule, and the entire liquid 
becomes colored. The reagent has no action upon suc
cinic, malic, citric, and benzoic acids. The mineral 
acids do n ot interfere, except nitric and nitrous 
acids, which give with resorcine a blue color so intense 
as to mask the reaction.-Ed. MohZer. 
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RECENTLY PATENTED INVENTIONS. 

Engineering. 

ROTARY SNOW PLOW. - J 0 h n W. 
Haughawout, Omaha, Neb. This [plow is mounted on 
the frout end of a car on which is a motor connected 
with the main driving shaft, the latter extendmg 
through the front end of the car and being turned in 
eIther direction by the motor. The wheel on the 
outer end of the shaft has cone-"haped augers ar
ranged radially, and baving their front open ends 
partly covered by angnlarly arranged knives, eacb 
secured on a radial sbaft m the middle of the opening 
of tbe anger. The knives are automatically reversed 
from tbe main driving sbaft, as tbe motion of tbe 
latter is changed to rotate tbe wbeel in eitber direction, 
wbereby tbe snow will be cnt and delivered to tbe 
augers to be discharged by centrifugal force to either 
side of the track. 

CENTRIFUGAL FORCE PUMP.-Ed ward 
S. Nicholas and Josepb R. Turner, Greenville, Ohio. 
Tbis pump is designed to raise ligbt or beavy liquids, 
and to be nsed for filling tanks, irrigating lands, for 
oil pipe lines, water works, etc. ,  being of simple and 
durable construction and very effective in operation. 
'l'be casing bas a center wall in the sbape of an inverted 
cone, from tbe apex of wbicb extends downward tbe 
suction pipe, an inverted cone·sbaped spaced space 
being formed in whicb turns an inverted duplex or 
boll ow cone, formed of two spaced concaved disks 
witb a sbort neck opeuing into tbe suction pipe, tbe 
boll ow cone being rotated within the casing by suit
able gears from a power sbaft. 

METALLIC PISTON PACKING.-Nicholas 
Pflaum, Port Jervis, N. Y. Tbis invention covers an 
improvement on a former patented Invention of tbe 
same inventor. The packing consists of a series of 
interior blocks having angular exterior surfaces on 
wbicb are fitted exterior segments, while longitudinally 
extending keys are fitted into tbe blocks and segments. 
Tbe improved constmction provided for by tbe patent 
i8 designed to prevent tangential displacement of the 
segments, displacement in any direction being impos· 
sible as long as tbe packing is in position on the 
piston. 

Railway Appliances. 

METALLIC TIE. - Ellison Saunders, 
Austin, Texas. Tbe base plate of this tie has blocks 
cast solid tberewith at its ends, stay rods or braces con· 
necting tbe ends witb each otber, wbile tbe blocks 
form rests for tbe rails, and have inclined apertures for 
tbe reception of ordinary spIkes to lock the ralls 
tbereto. By tbis invention no clamp plates are em
ployed, tbe beads of tbe rods bearing a!(ainst tbe solid 
outer ends of tbe rail seats, intergral witb tbe body of 
tbe tie. 

CATTLE CAR.-Ferdinand E. Canda, 
New York City. Tbis car is divided into compart
ments by movable skeleton partitions of bars united by 
springs, tbe partitions being operated by endless chains 
secured to tbe lower bar, wbereby wben not in use they 
may be moved to a position beneatb tbe roof of tbe car, 
so tbat tbe car may be used to transport cattle in one 
direction and freigbt in tbe otber. Tbere is no rigid 
connection between tbe bars, whicb are designed to 
cant or tilt witbin tbe grooves or runs in wbICb tbe 
partition is mounted, and prevent tbe partition from 
moving tOl> quickly in being lowered to position across 
the car. 

TROLLEY GUIDE FOR E L E C T R I C  
ROADS.-Will iam E .  Jackson, Jr. , Augusta, Ga. Tbis 
invention covers Dovel features of const.ruction and 
combinations of parts for trolleys used witb tbe over
bead system of electric railways. Tbe guide or finder 
is pivoted to tbe trolley pole below tbe wbeel , and bas 
curved arms of non-conducting material desi!(ned to 
automatICal ly hold tbe trolley wbeel against tbe wire, 
or cause it to come back to place on removal, when, 
tbe gUIde bavlllg placed tbe wbeel in position, will 
automatically urop below the trolley wire, out of tbe 
way of overbead supports. 

llIechanlcal. 

WARPING MACHINE ATTACHMENT.
Cbarles Denn, Pbiladelphia, Pa. Tbis is a cnt marker 
and stop motion mecbanism for attacbment to any 
warper, wbereby tbe operator will be prevented from 
making warps of different le&gtbs or number of cnts 
by neglecting to cut tbe warp wben the marker rings 
tbe alarm. Tbe cut marker is carried by a cbange 
wbeel sbaft on wbicb is a cam adapted for contact WIth 
a pusb bar carrying a propelling device en!(aging witb 
a cut·defining rack c'Jnnected witb wbicb is a sbifting 
mecbanism. Tbe arrangement is sucb ,bat wben tbe 
limIt is reached of a predetermined length of warp the 
macbine is automatically slopped, and will remain 
stopped until set in motion again by tbe operator. 

STARCH MACHINE. - John A. Osten
berg, Des MOines, Iowa. This is a continnons automatic 
macbine for manufactnring starcb, and bas an endless 
water-tigbt carrier with snpports carrying an endless 
apron to which tbe starch mixture is delivered, to be 
received by a porous apron on anotber carrier, in com· 
bination witb a continuous starch table and a series of 
knives for cutting tbe starcb into lumps. All endless 
carrier receive. and passes tbe lumps tbrougb a crusting 
oven, and in connection with other carriers are cutters 
and saws, wbereby tbe starch is fully prepared by one 
continuous operation, giving a more nlllform product 
and saving time and labor. 

TYPE MOULD. - ThomaR Mitchell, 
Brooklyn, N. Y., and John Milne, Long Island CIty, 
N. Y. In tbis mould 8 base block is cnt to afford two 
sides for a type matrix and two swinging cope bars are 
formed to afford two otber sides to the matrix, witb 8 
gate cbannel between tbe bars, and two die blocks re
movably held against the open ends of the matrix. Tbe 
invention provides a simple and practical mould for 
producing type witb letters or figures on each end. 

WIRE FENCE MACHIN E. - Hezekiah 
Miller, Brayton, Iowa. Tbis invention provides a wire 

Jeitutifi e .!mtri,au� 
spool carrier and winder, consisting of a wheeled truck 
bavmg sbaft bearings at its forward end and handles 
at its rear end, tbe spool shaft baving a bevel gear on 
one end, in which mesbes a pinion on a sbaft extending 
to a universal joint between tbe bandIes of tbe carrier, 
wbere there is a handle, by rotating wbicb tbe spool 
sbaft is tnrned. The macbine can be readIly moved 
abont 1D winding or unwinding wire, facilitating tbe 
setting np or taking down of a fence by one man. 

Agricultural. 

MOWING MACHINE MECHANISM.-Wil
!iam F. Shuey, Swoope, Va. Tbis IS an improved 
cutting mecbanism, wberein tbe cutter bar is provided 
witb knives passing tbrough guards and arranged in 
divisions, each having a number of equal sized knives, 
two adjacent divisions or sections being separated by 
a knife of a different size from tbose contained in the 
division or section. Tbe mecbanism is simple and dur
able, reducing tbe motive power required, and pr�vent,
ing tbe cboking of tbe knives, wbile it is not necessary 
to back np for a start on beavy grass, as tbe knives cut 
alternately. 

PORTABLE CORN CRIB. - Charles I. 

tacks and lay the carpet wbile standing in an nprigbt 
position. It also provides means for feeding the tacks 
so tbat tbey will not be spilled upon the carpet, and tbe 
separate tacks will not bave to be bandIed. Tbe device 
has a case witb a raceway for tbe tacks. spring-pressed 
parallel inclined arms mounted on tbe lower portion of 
tbe case and extending beneatb tbe raceway, wbile a 
plunger is beld to move in a slideway. Tbe device, in 
an inclined position, is also adapted for use as a carpet 
stretcher. 

HANDLE AND BRUSH. - Thomas Rus
sell, Fort Douglas, Utab Ter. Tbis is .. combination 
device, tbe bandle being adapted for canes, urn brellas, 
etc., and tbe brusb suitable for use on clotbes and bats 
and simIlar articles. T.be bandle is bollow, and bas a 
screw-tbreaded portion by wbich it is attacbed to tbe 
cane or otber article, wbile tbe brush body fits witbin 
tbe central portion of the bandle and is held in place 
by means of screws. 

REMEDIAL COSMETIC. - Patrick Rion, 
CbICago, Ill. Tbis is a compo.ition of milk, ammonia, 
and otber ingredients, for tbe treatment or toning and 
fresbening of tbe buman skin. It contains notbing dele· 
terious, and does not cbeck or obstruct prespiration. 

NUT LOCK. - Aaron C. V a u g  h a n, 
Sbane's Crossing, Obio. The novel feature of tbis nut 
lock consists of a locking washer formed of a metal 
bar bent into annular form, its ends being prOVIded 
witb recesses, tbe extremities being beveled and pro
jecting normally in opposite directions from tbe plane 
of tbe body of the wasber, wbereby tbe latter is ren
dered elastic nnder compression. 

Cook and Henry M. Britton, Odebolt, Iowa. Tbis crib 
bas a cylindrical body formed of spaced slats connected 
by cables, and witb an upper and lower door, w itb a 
ventilator of vertical and spaced slats secured togetber, 
an air conductor extending from tbe ventilator to tbe 
side of tbe crib, wbicb has a cover, and an inclined 
rack opposite tbe lower door. Tbe invention is an im· 
provement on a former patented invention of the same 
lnventors. VISE. -Charles Wies, Faulkton, South 

CORN CRIB AND GRANARY. _ Charles Dakota. Tbis is an attachment for vises to enable 
tapered bodies to be clamped tberein, and consists of 
two parts, one of wbicb laps at its ends and is detach· 
ably secured to one of tbe jaws of tbe vise, and tbe 
otber part is centrally pivoted to tbe fixed part, 80 as to 
rock. Tbe meeting faces of tbe two parts are beveled 
from tbeir centers to tbeir ends. 

I. Cook, Albert E. Cook, and Henry }f. Britton, Ode_ 
bolt, Iowa. Tbis is a portable structure designed to be 
quickly and easily set up or taken down and removed, 
and adapted to safely bold tbe varions grains. Tbe 
wall of tbe crib is formed of flexibly connected slats, 
mounted on a suitable floor and baving braces extend
ing from tbe top of tbe wall to tbe ground and to tbe 
fioor, witb a suitable lining and cover. Tbe floor is 
made in sections, and tbe wbole may be rolled or folded 
into sma)) compass. to be easily carried abont. 

CORN PLANTER. - James Kleihauer, 
Jr., Elk Creek, Neb. Tbis is designed to be a light 
draught planter capable of checking witbont the use of 
a cbeck line, a marker being provided in connection 
witb tbe planter wbicb may be conveniently sbifted for 
nse at eitber side of tbe macbine. Tbe frame carrying 
tbe drop slide and boxes has a binged connection with 
tbe axle, while a driver's seat is adjustable upon tbe 
binged connection, a rack being connected witb the 
driver's seat, witb a lever, wbereby tbe frame may be 
raised and lowered, and tbe seat sbifted, as desired. 
Tbe machine is designed to be economically bnilt and 
durable. 

Miscellaneous. 

SNAP HOOK. - William T. Morris, 
Paris, Ark. Tbis is a hook specially adapted to be ap
plied to backbands to bold tbe traces of plow barness, 
and consists of a book depending from a loop, and 
baving its end bent iaterall y  and inwardly toward and 
nnder tbe loop. Upon tbe inside of tbe main book bar 
is a plate spring, wbose free end impinges upon the 
inner face of tbe outer limb of tbe book. 

AN IMPROVED UIL LAMP, patented 
by Mr. Oliver Sweeney, of New York City, provides an 
improved means of suspending a lamp. Tbe npper 
end of tbe rod attacbed to tbe lamp is provided witb a 
spberical bead wbicb is received in a concave seat in a 
stirrup attacbed to a suspending rod or tube. Tbe 
reservoir of tbe lamp is provided with a rod working in 
the !luide tbereof, and carrying a valve at its upper 
end, for controlling tbe admission of light to tbe reser
voir. Tbis invention is an improvement upon the 
lamp for wbich letters patent of tbe United States were 
granted to tbe same inventor on May 18, 1883. 

PORTABLE BUILDING. -Mr. Lorenzo D. 
Jones, Rocky Ford, Ga., bas patented a portable build
ing, tbe parts of wbicb may be quickly assembled to 
prodnce a substantial structure witbout a permanent 
connection of tbe several sections comprising it. Tbis 
invention consists in a novel method of arranging tbe 
flooring, side walls and partitions of tbe bouse, and in 
fasteners for secnring tbe parts to eacb otber. Tbe sec
tions of the walls and partitions are connected by 
latcbing clamps and corner bracket irons, whicb are 
slotted so tbat tbey may be readily removed from tbe 
stnds projecting from tbe walls. A removable bood 
for windows and doors is provided, and a porcb is at· 
tacbed to the building, wbich is held in place by 
fa.tenings wbich are easily detacbed. 

AN IMPROVED WASTE AND WATER 
PIPE VALVE, and connection for wash basins, etc., 
bas been patented by Mr. James R. Whiting, of New 
York City. This device is intended to prevent tbe 
escape of sewer gas intl> buildings tbrougb tbe waste 
pipe. In tbis invention, tbe waste pipe and water or 
main supply pipes are provided witb gate valves baving 
racks on tbeir .tems, and a rock sbaft is provided witb 
gears mesbing with tbe racks of the valve stems, the 
wbole being operated by a vertical sbaft and gears. 
Tbe construction is sucb as to canse tbe water supply 
pipe and waste pipe to open and close simUl taneously, 
so that tbe sipboning of the trap will be avoided. and 
tbe escape of sewer gas into tbe room will be prevented. 

BASIN FIXTURE _ - Herman Pietsch, 
Flatbusb, N. Y. Tbis invention relat.es more particu
larly to stationary wasb basins and similar conven
iences. Tbe bowl is made with an exterior outlet valve 
and val ve casing constrncted to also form an escape for 
tbe overflow wben tbe overflow apertures in tbe bowl 
are stopped ; an overflow trap is also formed in tbe 
valve casing, inclnding a removable strainer-like catcb 
box fer foreign snbstrnces passing tbrough tbe main 
ontlet of the basin. 

TACK DRIVER. - Michael G. Mains, 
Oberlin, Obio. Tbis is a device for lIBe in laying 
carpets, and bl mellua of wbllll>, .0"', .a;o"l>' <I.iva t40 

MILK COOLER. -John F. Banks, Bl uff
ton, Texas_ Tbis invention consists of a water re
ceptacle adapted to be inserted into a milk bucket or 
can, about wbich latter is loosely beld a clotb jacket, 
tbe upper ed/(e of tbe jacket being slltted at intervals to 
form a series of wicks wbicb are dipped into tbe con
tents of tbe water receptacle. Tbe water is carried by 
capillary attraction exteriorly of tbe milk receptacle 
and cools its contents. 

NOTE.-Copies of any of the above patents will be 
fnrnisbed by Mnnn & Co., for 25 cents eacb. Please 
send name of the patentee, title of invention, and date 
of tbis paper. 

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

APRIL NUM:BER.-(No. 66.) 

TABLE OF CONTENTS . 
1. Plate in colors sbowing a cottage on Lombard 

Avenue, CbICago_ Two floor plans, perspective 
elevation, etc. Estimated cost $2,800. 

2. Colored plate of an attractive residence erected at 
Bridgeport, Conn. Cust $6,900 complete. Floor 
plans and two additional photograpbic elevations. 

3. A cottage costing $2,700 complete, erected for Mr. R. 
H. Keller, at Rutherford, N. J. Tbree elevations 
and plans. Mr. U. D. Peck, arcbitect, Rutber
ford, N. J. 

4. Pbotograpbic view and two floor plans of a cottage 
at Austin, Cbicago. Estimated cost $3,300. 

5. A row of new dwellings on West 82d Street. New 
York. Cost of eacb bouse $20,000 complete. 
Messrs. Berg & Clark, New York, arcbitects. 

6. Cottage recently erected at New Haven, Conn. Cost 
$6,850 complete. Floor plans and photograpbic 
perspecti ve elevation. 

7. An attractive dwelling erected at Yonkers, New 
York, at a cost of $6,000. Pbotographic eleva
tion and floor plans. 

8. Two pbotograpbic views of tbe beautiful residence 
of Mr. Noakes, on Riverside Park, New York 
City, a colored view of which appeared in tbe 
Marcb issue. 

9. Sketcb of a sixteen story office building to be 
erected at Cbicago. Cost $750,000. 

10. Sketcb of a water·cooled building. One of tbe 
novelties proposed and patented for tbe World's 
Fair lit Cbicago. 

11. Recently erected Englisb houses. Plans and per
spective views. 

12. Miscellaneous contents: How to catcb contracts.
Toggle bolt fer electrical and otber fixtnres, illus
trated.-Composition for retarding the setting of 
plaster.-Quarrying marble.-The education of 
customers.-Iron and steel for building purposes_ 
-An improved sanitary eartb closet, iIlustrated.
Stamped metal ceilings, iIIustrated.-The Plax
ton hot water beater. i1Justrated.-A bot water 
heater for soft coal, iIIustrated.-An improved 
woodworking macbine, illustrated.-An improved 
casing for steam pipes, illustrated. 

The Scientific American Arcbitects and Builders 
Edition is issued montbly. $2.50 a year. Single copies, 
25 cents. Forty large quarto pages, equal to about 
two bundred ordinary book pages ; forming, practi
cally, a large and splendid MAGAZINE oJ!' AROHITEO' 
TURE, ricbly adorned with elegant plates in colors and 
wltb fine engravings, illustrating the most interesting 
examples of Mndern Architecinral Construction and 
allied subjects. 

The Fullness, Ricbness, Cheapness, and Convenience 
of this work bave won for it the LARGEST CIRCULATION 
of any Architectural publication in the world. Sold by 
all newsdealers. 

MtJNN &; CO .. PuBLIBIIXBI, 
8111 Broadwa.y. New York. 

[MAY 2, 1 89 1 .  

The cllarge for In8ertirm under tilts head is One Dollar 
a line 1'or each insertilm : about eiqht words to a lin •. 
Advertisements must be received at publication Office 
as early as Thursday mornin(l to appear in next issue. 

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

Acme engine, 1 to 5 H. P. See adv. next. issue. 
Pr .... e. & Dies. Ferracute Macb. Co . ,  Bridgeton, N. J, 
Burnbam standard tnrbine. Burnbam Bros., York, Pa. 
Best Ice and Refrigerating Macbines made by David 

Boyle, Chicago, Ill. 170 machines i n  satisfactory use. 
Steam Hammers, Improved HydrauliC Jacks, and Tube 

Expanders. R. Dudgeon, 2' Columbia St .. New York. 
Engineers, firemen, macbinists, send for circular of 

.. Zwicker's Instructor." Geo. A. Zeller, 8t. Louis. Mo. 
Money provided for manufacturing patented articles 

of supenor merit. Manufacturer. P. O. box 2584. N. Y. 
Tight and Slack Barrel Macbinery a specialty. Jobn 

Greenwood & Co .. Rocbester. N. Y. See iIlus. adv., p. l3. 
Screw macbines, m!lling macbmes, and drill presses. 

Tbe Garvin Mach. Co .• Laigbt and Canal 8ts .. New York. 
Tbe best book for electricians and beginners in elec

triCity is h Expe:imenta1 Science." b y  G eo. M. Hopkins. 
By mail, ,", ;  Murm Ill; Co., publisbers, 361 Broadway. N. Y. 

For tbe original Bogardus Universal Eccentric Mill, 
Foot and Power Presses, Drills, Shears, etc., address J. 
8. & G. F. Simpson. 26 to 36 Rodney St., Brooklyn, N. Y. 

Any person wisbing to secure part interest in foreign 
patents upon a new form of lining for wood pulp digest .. 
era can make propositions. U Digesters," care ScientifiC 
American. 

Wanted-For one or two months in tbe country a 
competent mechanical draughtsman to copy small 
drawings in style of Patent Office. Address, with terms, 
references, and speCimen of work, M., box: 47, West 
Point, N. Y. 

Air cooling apparatus for rooms, patented Dec. 3, 
1883. No. 4,16,405. Endorsed by phYSicians. See illustra
tion in ScientifiC A merican, Dec. 28, 1889. Proposals want
ed to purchase the patent or to manufacture on royalty. 
Address L. C. Fouquet, Andale, Kas. 

Eni;ineers, manufacturers, and makers are- invited to 
send gratuitously catalogues. price"lists. and trade terms 
to George '1\ Poole. Assoc. R. I. B. A" A ssoc. M. I. C. E., 
Colon iul Architect and Superintendent of Public Works. 
Department of Public Works and Buildings, Perth, West
ern Australia. 

l'tr8end for new and complete catalogue of Scient111c 
and other Book. for ... le by Munn &; Co .. 361 Broadway. 
New York. lfree on application. 
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ItS 
HINTS TO CORRESPONDENTS. 

NalDes and A ddress must accompany all letters, 
or no attention will  be paid tbereto. This is for our 
information and not for pu blication. 

ReCerences to former articles or answers sbould 
give date of paper and puge or number of question_ 

InquIries not answered in reasonable time should 
be repeated; correspondents will bear in mind tbat 
some answers require not a little research, and, 
tbougb we endeavor to reply to all eitber by letter 
or in this department. euch must take his turn. 

Special Written InCormation on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

ScIentific AmerIcan Sup plelDents referred 
to may be had at tbe office. Price 10 cents eacb. 

B o o k s  referred to promptly snpplied on receipt of 
prIce. 

M I nerai" oent for examination should be distinctly 
marked or labeled. 

(2983) W. C. H. asks (1) what should be 
tbe cbemical composition of a wax that is higbly con
ductive of electricity, yet, wben exposed to a dynamo 
cnrrent of bigb intensity, or to atmospheric electricity, 
sucb as ligbtning, tbat would melt under above 
named circumstances ? A. We can only suggest a mix
ture of metallic bronze powder or plumbago witb par
affin. 2. Wbat is tbe cbeapest and most effecti ve battery 
motor for experimental work ? A. Simple motors are 
described in onr SUPPLEMENT, Nos. 641, 783 and 767. 

(2984) Ceylonese asks what sign painters 
use to stick gold leaf, silver leaf, and tin foil on glass. 
A. Take as mucb insinglass as will lie on a qnarter 
dollar; place in a cup, wbicb balf fill wita boiling water, 
stir. Fill the cup witb alcobol, and stram tbrough a 
silk bandkercbief. Apply to tbe surface; "ben stICky 
attacb the leaf or foil. Wben dry, rub up witb cotton, 
resize, and regild if necessary. Wben dry, resize tbree 
or four times. Paint tbe backs of tbe letters witb coacb 
black. 

(2985) T. J. S. writes : There is a pro
cess by whicb plating witb gold is done direct from tbe 
anode witbout tbe cbloride of gold in the solution. 
How can it be done ? A. Use a batb of cyanide of po_ 
tassium solution. Tbis will dissolve tbe gold, wbicb 
will next be deposited on tbe catbode. 

(2986) G. B. asks for a rece i pt for silver
ing bollow glass balls. A. Lead and tin, of each 2 
onnces, bismutb 2 ounces, mercury 4 ounces. }felt to· 
gether in order given. Have tbe globe perfectly clean 
and dry. Warm it, melt tbe amalgam and pour it in, 
and roll it about until tbe glass is coated. Too blgb a 
beat in use will spoll tbem. 

(2987) T. W. H. writes : I have trouble 
in mixing tbe articles to make beel ball. WIll you in
form me as to tbe proper way ? A. Tbe following is a 
typical formul�: Hard suet and beeswax, of eacb 4 
ounces, powdered gum arabic, sugar candy and Venice 
turpentine, of eacb 1 ounce,ivory black and lamp black, 
of each 2 ounces. Tbe solid ingredients must be in 
finest powder. Melt wax, turpentine and suet togetber, 
add tbe gum arabic, sugar candy and black, and stir 
thorougbly. 

(2988) R. N. A.-A solution of potash 
or lye is used to soften prints, by means of wbicb, and 
heavl>' prell.ure, they are transferred to boxwood and 

© 1891 SCIENTIFIC AMERICAN, INC.



then re·engraved by hand. In order to make a printing 
block without re.engravlllg as above, the photo process 
mnst be employed. 

(2989) C. M. S. asks (1) how the so-called 
torpedoes which are used on the fourth of July are 
made. A. By placing a llttle fulmI nating powder and a 
qnantity of fine grav�1 together and wrapping in paper. 
2. How to o btain the nickel from a five cent piece ? A. 
Dissolve in nitric aCid, expel excess of acid by boiling, 
precipitate the copper with iron Wire, filter, and precipi. 
tate the nickel with zinc. 

(2990) A. C. asks for the best known 
method of cleaning fine wall papers and frescoes. A. 
In many cases they are nncleanable. Bread crnmb is 
abont tbe safest appllcation. Much depends on the 
nature of the surface. Some walls can be washed with 
soap nnd water. 

(2991) H. C. R. asks : How to make 
1D0delIng clay. A. Knead dry clay with glycerine in
stead of water, work thoroughly with the hands, moisten 
work at Intervals of two or three days, keep covered 
With an old piece of rubber cloth to prevent evapp
ratIOn of moisture. 

(29&2) W. writes : 1. Please give direc
tions for making soda water on a small scale in a chemi· 
eal laboratmy. A. Soda bicarbonate 360 grains,tartaric 
aCId 300 grains. Divide each into twelve parts and 
wrap in paper separately, one in blue, the other in white 
paper. In use dissolve separately In two half tumblers of 
water, mix and drink. 2. What kind of starch is used ;n 
the man ufacture of bakIng powder ? A. Potato starch 
is recommended for the purpose. 3. Please explain du
plex and qnadruplex telegraphy. A. We refer you to 
our SUl'l'LE>IENT, Nos. 346, 172, 579, 457, 461. 4. Has the 
Keely motor been entirely given up, as a thmg of no 
value ? A. We never believed in it, but cannot answer 
for others. 

(2993) A. C. R. asks : 1.  Is there any
thing that will take the gloss off from clothes and yet 
not Injure the fabriC? A. Proper treatment with a bot 
iron (tailor's goose) will do something, but there is no 
really effectual treatment. 2. How to make pictures 
transparent with OII:tefore painting. A. Use castor oil ; 
remove with alcohol when through. 3. Will an induc· 
tion cUll If made long be any stronger than a short one 
with same quantity of wire ? A. No. It will project 
the lines of force farther out from the core, but will be 
weaker on the whole than a short one. 

(2994) C. E. B. asks : 1. H0w to dye or 
stam light-colored leather ? A. Take 2 parts iron filings 
and 1 part bruised gall nuts, boil in 66 parts sharp vine· 
gar. BOll until liquid is reduced about one·half. strain, 
and apply to the leather. 2. For a paste blackmg. A. 

Mix one part ivory black, XI part molasses. � part olIve 
oil. then add M part sulphuric aCid and � part hydro' 
chloric acid. 

(2995) L. F. D.-By making a patented 
article in parts you d o not avoid a patent. You cannot 
use a patented article unless you obtain the consent of 
the owner of the patent. 

Replies to Enquiries. 
The following replies relate to enquiries recently pub. 

lished in SCIENTIFIC AMERICAN, and to the number 
therein given : 

(2938) In answer to query 2938, in which 
c. E. E. asked how to improve the brilliancy of a kero · 
sene light, I would say " nse a smal l jet of nitrons 
oxide tht'own mtn the flame." There is a young man 
here using It with gas very successfully for a stereopti. 
con. ThlR gas, as well as oxygen, may be had at the 
dental depots. J. H. C. 

Harvard University, Dental Department. 
t2939) Making alkaline water palata

ble.-In your answer to inquiry o f  J. B. G . • No. 2939, 
of Aprtl 4, in regard to what will make alkali water 
drinkable, allow me to state that the .ame power tbat 
produced the alkRh fields, which causes alkali water, also 
produced the cactus covering the plains. If J. B. G. 
will place watcr in a barrel, tub, or pall, and throw into 
said water said cactus, he will find it a Baf�. harmless, 
and healthy drmk, as I know by practICal experience in 
Colorado and Wyomlllg;  or condenRed,plenty of cactns 
in alkali water kills or saves colic. -C. E. BEEBE. 

TO INVENTORS. 
An experIence of forty years, and the preparation of 

mOfe than one hundred thousand applications for pa
tents at home and abroad. enable us to understand the 
laws and practIce on both contInents, and to possess un
equaled faCilItIes for procurlDg patents everywhere. A 
synopSIS of the patent laws of the UnIted States and all 
foreI�n countrIes may be had on apphcatIOn, and persons 
contemplatmg the securmg of patents, eIther at home or 
abroad, are InVIted to write to thIS office for prIces, 
WhICh are low, In accordance With the tImes and our ex ... 
tenslve faCIhtles for conductIng the busmess. Address 
MUNN & CO .. office SCIENTIFIC AMERICAN, 361 Broad
way. New York. 

INDEX OF INVENTIONS 
For whIch Letterll Patent of tbe 

United States were Granted 

April 21, 1891, 
AND E A C H  BEA1UJ.'i G ' .. HAT DATE. 

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

AddIng and recordmg machm6. J. MathIson . . . . •  450.814 
AIr Rnd water. deVICe for temperIng. W. H. Mur-

ray . .  . . .  . . . . .  . . . .  , . . . .  . . . .  . . . . . . . . . . • .  . . .  450.915 
A ir ten810n gauge. NIckerson & Berrenber/il' . . . . .  450,795 Armor plate and man ufacturing the same, H. A. 

Brustlem . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  41iO,713 
A uger. Brede & De I" Nux . . . . . . . . . . . . . . . . . . . . . . . . .  41iO,908 
A xl e bearl Dg. car, Thomas & Coleman . . . . . . . . .. . . . .  450.8fJO 
Axle box, W. S. M orden . . . .  . . . . . . . . . . . . . . . . . . . . . . .  450. 716 
Bag fastemml. E. Oldenbusch . . . . . . . . . . . . . . . . . . . . . . .  4.1)(1.870 
Ball holder. Nosker & Whitson . . . . . . . . . . . . . . . . . . . . .  450,747 
Hahng press. H. G. Klockmann . . . . . . . . . . . . . . . .. . . . .  450.H42 
Batmg. W. OetiingCr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4W,llM 

J titutifit jmtri'IlU. 
Battery. See G alvanic battery. Ordnacce bat-

tery. 
Battery plates. makln/il' secondary. S. C. C. CU1'rie . 450.8:14-
Bed. M. A. Delmel . . . .  . . . . . . .  . . . . . . . . . . . . . .  450,7:17 
Bed bottom. sprmg. W. T. Howe . . . . . . . . . . . . . . . . . .  450,968 
Bedstead. C. Reber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  450.748 
Bell. W. L. U pson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.'jO.�19 
Bell pull. electrtc. L. B. Tlllkham . . . . . . . .  . . . . .  . . .  450.706 
Belt couplmg, W. P. White . . . . . . . . . . . . . . . . . . . . . . . .  450,001 
Beltmg, G. P. Dodge . . . . . . . . . . . . . • . . . . . . . . • . . . • . . . . .  450,!l\l\l 
Bevel. C. W. B. �'uller . . . . . . . . . . . • • • . . . . . . . . . . . . . . . . .  450.823 
Bicycle, �'. B. Hunt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 450.91l8 
Bicycle. R. G Surbrldge . . . . . . . . . . . . . . . • •  . . .  . •. . . .  450,705 
Bicycle,  P. W. rril l ingh�st . . . . . . . . . . . . . . . . . . . .. . .  450.951 
BICycle and track therefor. A. J. Bottorlf . • • . . • . • .  450,926 
BICvcle handle, W. B lakely . . . . . . . . . . . . . .  • • . . . . . .  450.!lO6 
BICycle seat attach ment,  �'. Voss . . . . . . . . . . . . . . . . . .  405.712 
Bier, Sanders & Ra1ferty . . .  . . . . . . . . . . . . . . . . . . .  450.894 
Bllhard cue. W. S. & T. Tbompson . . . . . . . . . . . • . . . .  450,898 
Blotter pad and calendar. combmed desk, F. B. 

Gibbs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 450.741 
Bobbin. A. Obenboff . . . . . . . . . . . . . . . . . . • . . . . . • • • • •  450,730 
Boller. See Steam boiler. Wash botler. 
BOller cleaner. H .  C. Nye . . . . . . . . . . . . . . . . . . . . .  450.974 
BOller feeder aod m eter, J. E. WInder . . . . . . . . . . . . . 4W.902 
Bookbmder's press. W. H. ChrIstIe . . . . . . . . . . . . . . . . .  450.882 
Bookbmder's press, C. Keck . . . . . . . . . . . . . . . . . . . . . . . 450.886 
Bottle capsule detacher and cork un fastener, L. 

PIC�rd . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  450.891 
Bottle stopper, C. II. Crawford . . .  . . . .  . . . . . . . . . .  450,766 
Bottle stopper, A. E. Daln . . . . .  . . .  . . .  • . . . . . . . . . . .  450,� 
Bottle washmg machmes, brush or cJeaner for, J. 

M. Hoyt . . . .  . . .  . . . . . .  . . .  . . . . . . . . . . . • . . . . . . . .• . .  450,824 
Box. See Axle box. J ournat box. Toy money 

box:. 
Box strap, S. C. Cary . . . . . . . . . . . . . . . . . . . • • . . . .  450,753 
BraidinJl m achme. tubular. H. W. Struss . . . . . . . . .  450,684-
Brake. See Car brake. Car girder brake. Pres-

sure brake. Whee) brake. 
Brake beam and shoe head. Schoen & Newton . . . .  450,760 
Bread raiSInIl cabmet. L. A. Agney. . . . . . . . . . . . . . . . .  ti04 
Brick kIln,  J .  Neczasek . . . . . . . . . . . . . . . . . . . . . . .  772 
BrIck machme. hydraulic. C. J. Le Roy . . . . . . . . . . . .  4 
Brick press, J. P. Alston . . . . . . . . . . . . . . . . . . . . .  4 
Broom m ate and dIs-play stand, F. Zan . . . . • . . . • . . . .  
Broom sbleld. F. Zan . .  . . . . . . . . .  . .  . . . . . . .  . . . . .  . . . . .  859 
Brush. G ates & Welsh . . .  . . . . . . . . . . . . . . .  . . . . . . . .  450,668 
Brush maklDg' machine. C. Gutsmuths . . . . . . . . •• . . .  450.S63 
Brush. marklDg, A. M .  Darrell . . . . . . . . . . . . . . . . . . . 4flO.t-i62 
Bucket. R. T. Crawford . . . . . . • . . .  " . . . . . . . . . . . .  450.720 
Buckle, hltchmg, J. E. Mick . . . . . . . . e e . . . . . .  . . . . .  450.1174 
Bul let. steel capped, A. Kanderer . . . . . . . . . . . . . . . . . . 450.6:13 
Burner. See Gas burner. 
Buttonhole barrmg' machme. H. P. Feister . . . . . . .  451.000 
Button machine die, L. Pranlle . . . . . . . . . . . . . .. . . . .  45C .R93 
Calendar. mech amcal desk: or table. R. BeigeL . . . .  450.821 
('an. W. H. Goldmg . .  . . . . . . . . . . . . . . . . . . . . . .  450.754 
Can headmll machme. C. B. Kendall . . . . . . . . . . . . . . . .. 50,624 
Can opener, G. Ihpwood . . . .  . . . . . . . .  . . . . . .  . . . . .  4IlIJ.810 
Candle holder. adj ustable. G. G urtler . . . . . . . . . . . . . .  450.884 
Car brake. D. L. Barnes . . . . . .  . . . . . . . . . . . . . . . . .  . .  4flO.948 
Car brake. T. Trtpp . . . . . . . . . . . . . . . . . . . . . . . . .• 450,761, 450.7fi2 
Car couphng D. A ltman . . . . • . • . • . . . . . . . . . . . . . • . . . .  4.'iO.OOt 
Car'coupling. G. W. BaIley . . . . . . . . . . . . . . . . . . . . . . . . 450.032 
Car cou Dhng. J. Chenoweth . . . . . . . . . . . . . . . . . . . . . . . . .  450.928 
Car cou pl ing, Igoe & WhIpple . . . . . . . . . . . . . . . . . . . . . .  450.620 
Car couplIng, \1 . Kretscbmann . . .  . . . . . . . .  . . . . . . .  450,969 
Car couplIng'. P. S. N. Petersen . . . . . . . . . . . . . . . . . . . . .  450.680 
Car �nrder brake, J. Stephenson . . . . . . . . . . . . . . . . . . .  450.St7 
Car gear. M. G. Hub bard . .  . . . . . .  . . .  . . . . . . . • . . . .  450,726 
Car, insulated electriC, J. Stephenson . . . . . . . . . .  450.846 
Car or vehlcle for pleasure raIlways. toboggan 

slIdes, etc., H. Bormann . . . . . . . . . . . . . . . . . . . . . . . .  450.659 
Car seat. J. S. J olmston . .  . .  . . . .  . . . . . . . . . . . . . . .  450.672 
Car. vestibule street. J. Stephenson . . . . . . . . . . . . . . . .  450.R48 
Var wheel. A. CaSAzza . . . . . . . . .  . . . . .  . .  . . .  . .  . . . . .  450.967 
Car or vehicles. etc .• grIpping mechanism for. H. 

Bormann . . . . . .  . . . . . . . .  • • • • . . . . . . . . .  . . . . .  . . . • . . .  450.661 
Cars. trolley wheel support for electric. 11 . A. 

Webber. . .  . . . .  . . . . . . . . . . . . . . . .  ' . '  . . . • • • . . . . .  450.85.3 
Cartrldge. !mbmarine. Schlenker & Puskas . . . . . . . . .  450,774 
Case. See TICket holdm� case. Watch case. 
Cash regIster and indICator. n. E I{ empster . . . . 450,812 
Cash register and lndlcator. F. J. Patterson . . . . . . .  4.10.955 
Cash register. indicator. and recorder, A. L. 

Petrce . . . . . . . . .  . . . . . . . .  . . . . . . . . . . . . . .  . . . . . . . .  . . .  450.8OH 
Cashmr armor plates. S. Sleman�. . .  . . . . . . . . .. . . . . . .  450.776 
Casting h ooks. deVICe for. E. Kuhn . . .  . . .  . . . . .  450.751 
Cement. manufactunna- hydraul Ic. J. B. Speed . . . . 450.750 
Centermg apparatm�. work. J. Rogers . . . . . . . . . . . . . 4.50 978 
Chaln attacbment .  R. A. Breul . . . . . . . . . . . . . . . . . . . . . .  450,807 
ChaIr. See InvalId chair. 
Chopper. See Cotton chopper. 
Churn power. J. S. Dickey . . .  . . . . . . . . . . . . . . . •.• • 450.722 
CIllar bunching and wrapping machine, J .  J. Bach 450.8 \1 
Clgar bunchmg machine. J . Connell . . . . . . . . . . . . . . . . 450,85� 
Clamp. See Moulder's fiask clamp. 
Cleaner. See Boller cl eaner. 
Cloth markmg and cuttmg apparatuR, A. L. Sin£'-

er . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . •• 451.006 
Clutch, frIction, F. B. Brewster . . . . . . . . . . . . . . . . . . . . . 4w .'i90 
Clutch. fnctlOn. B. Nolan . . .  . • . • .  . .  . . . . . . . . . .  . . • • . .  .746 
Coal cuttlDg macblne. McEwen & Cartwright . • . . .  
Cock. stop and waste, P. G .  Van Wie . . . . . . . .  . . . . . . .  ,7{U 

8�1l:r:.'
b

�����a��� ���tl�g��::, !ti.r .... 1�:ging 450,808 
fastemngs to horse. J. F. Glidden . . . . . . • . . . . . . .  450,723 

CommunicatIng information, means for, P. B. 
Delany. . . .  . . . •  • . . . . .  . . . . . .  . . . . . . . . . . . . . . .  . . . .  450.615 

Corks from bottles, device for removinll. H. J. 
Williams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  450.957 

Corn sheller. W. C. Lanllenau . . . . . • • . . . . . . . . . . . . . • . .  450.b'29 
Cornstalk cutter. L. P. Butler . . . . . . . . . . . . . . . . . . . . . . .  450,611 
Corpse eye closer, J. M. Spear . . . . . . . . . . . . . . . . . . . . 450.980 
Cotton chopper, H. G. Scarborough . . . . . . . . . . . . . . .  4bO,7H7 
Coupler gaug'e. D. L. Barnes . . . . . . . . . . . . . . . . . . . .  4iO,947 
Couphng. See Belt coupltng. Car coupling. 

ThIll couplmll. 
Crusher. See Ore crusher. 
Cultlvator. hster. McClure & Boggs . .  , . . . . . . . . . . . . . 450.915 
Cup. See CollapSIble cup. 
Cut"o1f. ram water. M. N Coe . . . . . . . . . . . . . . . . . . . . . . . 450,909 
Cutter. See Cornst al k cutter. Feed cutter. 
Den tal apparatus, clamp electrode tor electrical. T S. W i lson . . . . . .  . .  . . .  . . . .  . . . . . . • • . . . .  4.'iO.6oo Dental emnne hand pIece, C. M. RIchmond . . . . . . .  45U,6g2 DerrICk. W. E. Lindsey . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  450,6'95 Die. See Button machlne die. 
DraWIng' or cuttlDoI{ tabJe. G. P. Conant . . . . . . . . . . .  4.1O.7R.5 Drilling machInery. core, M. Beal . . . . . . . . . . . . . . . . .  450.fl5O Dust pan . S. C. Harlan . . . . . . . . . . . . .. . . . . 450.670 EcgonIne. obtaimne-. Liebermann & Giesel . . .  . . .  4f>O.8S7 ElectrI C cable. W. I. B unker . . . . . . . .  . . . . .  . 450 7.34 
ElectrIC curren t rell111ator. J. A. WIJhams. . . . . .  450,985 
Electric generator. self-excitmg al ternate cur 

rent. W. Stanley. J r . . . . . . . . . .  . . . .  450,641 
Klectfic machme or motor. dynamo. A. JJ. Par-

cel ie . . . . . .  . . . .  . .  . . . . . . .  . . . . .  . . • . .  4.'iO.975 
�lectrlC motor mechaDlsm. S. E. M ower . . . . . . . .  450,970 
ElectriC motor or generator. J. F. Selberlmg . . . . .  450.6iID 
ElectrIC SWItch. J. A. Norton . . . . . . . . . . . . . . . . . . .  450.973 
ElectrIC wtre�, method of and apparatus for COV-

etmg. J. E. Wal cott . . . . . . . . . • . . . . . . . .  450,839 ElectrIC wtres. safety deVICe for overhead. M. 
K erstein . . . . . . . . . .  . . . . .  . . .  . .  . . . . . . . . 41iO,626 Electro-magnetic apparatus, L. G. Woolley . . . . .  450,92J 

Elevator doors, means for operatmg. W. N. A n-
derson . . . . . . . . . . . .  . . .  . . .  . .  . . . . .  . . . . .  450 9()f> 

Elevator shIpper rope�. hand hold for. H. Sanche 4.1)0,697 
Elevator valve controller, E. 8. Matthews . . . .  . .  450.965 
Engme. See Gas and hydrocarbon motive engine. 

I.�ocomotive engine. Rotary engIne. Steam 
engme. 

Engine cross head. A. S. VOgt . . . . . . . . . . . . . . . . . . . . . 4.� 8:m En�1De mdicator. steam. F. Sarl!ent . . . . . . . . . . . . .  450.7:11 Engines. cross head block for. N. Lombard . . . . . . .  4.')0.f)82 ExerClstng apparatus, L. K och . . . . . . . . . . . . . . . . . . . . . .  450.769 ExerClsmg shot. T. Peterson . .  . . . . . . . . . . . . . . . . . . 450.759 Fanmng mil l ,  S. L. & W .'C. Wattring . . • • . . . . . . • . . . .  450.855 
Fare rellister. S. E. Hoskins . . . . . . . . . • . • • . . . . . • . . . .  450.!H6 
Faucet. G. H. Merrick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  450.600 
Feed cutter. C. F. Searcb . . . . . . . . . . . . . . . . . . . . . . . . . .  450,732 
Feed fork. F. M. Stevens . . . . . . . . . . . . . • . . . . . . . . • . . . .  450.642 
Fence. machme for attaching vertical wires in a 

wire. E. 11:. & O. Cole. . . . . . . . . . . .  . . . . . . . . . . . • . . . .  450.791 
Fiber feedmg machine. F. G. & A. C. Sargent •. . . .  450.804 
Fifth wheel. vehICle. A. W. J ohnson . . . . . . • . . . •. . •  450.91 1 
Ficger naIls. deVICe for trImmmg. R. H. PrICe . . . .  450.7O,i 
Fire escape. Jellnin�s & Iragan . . . . . . . . . . . . . . . . . . . .  450,621 
Fire escape. G. W. Olmsted . . . . . . . . . . . . . . . . . .. . . . .  450.700 
Fire escape. H. Vierellg. . . .  . .  . . . . . . .  . . . . . . . . . . . . . .  450.899 
Fireworks. machine for chargmg, G. W. Street . . . .  450.982 
FlaSk. See Moulder's flask. 
Float, A. J. Wrtllht . . .  . . . . . . . . . . . . . . . . . . .  450.856, 450.857 
Fluid motor. J. P. & W. A. Stevenson . . . . . . . • . . . . . .  450.981 
Flush tank. automatIC. J. Scott . . . . . . . . . . . . . . .. . . . . 450,798 
Fork. See Feed fork. 
li'uel. artIfICial . D. E. Bangs . . . . . . . . . . . . . . . . . . . . . . .  450,924 
Furnace. T. M. Pollock . . .  . . . . . . . . . . . • . . . . . • . . . .  450.636 
li'urnaces. burning fuel lD.  E. F. Edgar . . . . . . . . . . . . .  450.616 
Gauge. See A Ir tenSIOn gauge. Coupler �auge. Gauge kmfe. L. B. Doudna . . . . . . . . . . . . . . . . . . . . . . . . . .  450.7S8 G alvanic battery, C. Willms . . . . . . . . . . . . . . . . . • . . • . . . .  450,840 
Game. H. Dave y  . . . . . .  . . . . . . . . . . . . . . . . • • • • • •  450.883 
Game apparatus. Hadley & H unt.  . . . . . . . . . . . . . . . . .  450,7RI 
Game counter. E. S. Hub bard . . .  . .  . . . . . . . . . . . .  450,962 
Gas and hydrocarbon motive eng' me. E. & H. 

Crowe . . . .  . . . . . .  . . . . .  . . . . . • . . . . . . • . . .  450.612 
Gas burner. water heating, W. H. Munn . . . . .. . .  450.634 
Gas meters. deVIce for recording the readings of. 

D. E. Felt . . . . . . . . .  . . . .  . . . . . . . . . . . . .  . . . • • • •  450.6& 
Gas meters. device for recording the readings of, �'elt & Martm . . . • . .  . .  . . . .  . . . . . . . . .  , . . . . . . . .  450,663 G as or other motors, apparatuR for controllin/il' the ctrCUlatlOn of liquid through cylinder ja.ckets of, Il. Llndle.!' . . . . . . . . . . . . . . . . . . . . . . . . . . . .  450,rn 

Gate. See Swin�lDg gate. 
Gate. J. I. Smith . . . . . . . .  . .  . . . .  . • • .  . . . . . . . . . . .  . . . . . 450,876 
Gem settmgs. preparmg. A. HOIlIl • • • • • • • • • • • • • • • • • •  450.618 
Generator. See Electric generator. 
Glove. P. B. Lee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  450.715 
Glove, R. Reach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  450.717 
Gold savml< apparatus. O. H. Bagley . . . . . . . . . . . . . • . . 4.'iO.764 
Governor. steam en2me, A. H. Raynal . . . . . . . . . . . .  450.917 
(lratmg, jail or otber. P. J. Pauly. J r . . . . • . • • . . . . . . .  450.678 
Grmdmll miH. C. W Illard . . . . . . . . . . . . . . . . . . . . . . . .  4fJO,bS9 
Gun. magazIne, C. J. Wahlq UIst . . . . . . . . . . . . . . . . . . . . .  450.� 
Gun mou ntmg. J. Vavasseur . . . . . . . . . . . . . . . . . . . . . . .  450.829 
Gun� pneumatIC. H. EIChbaum . . . . . . . . . . . . . . . . . .  450,69� 
Gun. repeatlDg breech-loadm�. W. H. Ostrander . .  450.773 
Gun shnll at tachment. R. T. Forbes . . . . . . . . . . . .  . .  450.785 
Handle. See BICycle bandle. 
Hanger. See Smoke bell hanger. 
H arrow. C. La Dow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  450.964 
II at brims. apparatus for heating. J. Moores . . . . . .  450.SSH 
Hat trimming machine. Barnum & Oakley . . . . • . . .  450.P86 
Hay rack. Petro & Darnel l . . . . . . . . . . . . . . . . . . • . . . . . .  450.\177 
Heehng machine. H. C. Hart . . . . . . . . . . . . . . . . . . . . . . 450.755 
HIdes. removing hme frem, W. DIeterle. . . . . .  . . .  450.930 
Hltchmg weig ht, 1. Motter . . . .  . . . . . .  . .  . . . .  450.633 
Holder. See Bag holder. Candle hold er. Paper 

holder. Pen holder. PhotographIC roll paper 
holder. Pillow sham bolder Rem holder. 

Hammy mIll attachment, H. Y. Batson . . . . . . . . . . .  450,600 
Hook. See Snap hook. 
H opple. H. Twist . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  450.6.'iO 
Horseshoe • .  J utson & Poupard . . . . . . . . . . . . . . . . . . . .  450.622 
Hose pIpe, self-c)osmg. B. F. Perkins . . . . . . . . . . . .  450.679 
l ncandescents. tinting, C. Dellwlk . .  . . . . . . . . . . . . .  450.000 
In candescents, treatmg. C. DellwIk . . . . . .  . . . . . . . .  450,001 
Indicator. See Engme indicator. 
Indicator and advertismg deVICe. combined • .E. C. 

Smltb . . . . . .  . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . 450,897 
Injector, O. L. HaUbeck . . . . . . . . . . . . . . . . . . . .  4rlO,885, 450.�35 
Insole, Sne l len berg & Booth . . . . . . • . . . . . . . . . . . . . . . . .  450.:120 
Insulator. '1'. Crellzhton . . . . . . . . . . . . . . . . . . . . . . . . .  450.708 
Invahd chatr. M. A. Darrow . . . . . . . . . . . . . . . . . . . . . . . . .  450.S35 
Jar. See Preserve jar. 3 ����al sbe�Z.'i�'r:v���t�

l
. �?��.�' . . . . . . . . . . . . . . . . . . . �1.007 

l{ I ln .  See BrICk kiln. 
Kmfe. See Gauue kmfe. 
Lam p, C. & J. LandiS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  450.867 
Lamp. gd., D. R. Gardner . • . . . . . . • • • . . . . . • • . • . • • . . . .  450,931 
J...tamp. pocket. A. D. Coste . . . . . . . . . . . . . . . . . . . . . . . . . . .  450,949 
Lamp shade. C. F. M onroe . . . . . . . . . . . . . . . . . . . . . . . . . .  450,729 
Lamp socket, Incandescent. G. H. Alton . . . . . . . . .  450,605 
Lamps. ceilIn'! rosette for mcandescent. D. J .  

Cartwrtght . . . . . .  . .  • • • . • . . . . . . . .  . . . . . . . . . . . 450.991 
Lamps. wall  socket for incandescent electrIC. P. 

Lange . . . . . . .  . . . .  . . . • .  . .  . .  . . . . . . . . . . . . . . . . . . . . . .  45''.628 
Lantern. dlsSolving VIew magiC, F'. McChntock .. . . 450.815 
Latch . J. A. Giese . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  450,669 
Latch, N. & D. B. J ohnson . . . . . . • • . . . . . . . . . . . . . . . . . . .  4.'iO.!l.�� 
Lat ch. flate. G. A. Guynemer . . . . . . . . . . . . . . . . . . . . . . . .  450.768 
Lock. �'. J. B.g"s . . . . . . . . . . • • . . • . • . . . • • . . . . . . . . . . . . . . 450,765 
I...tock, T. Lincoln . . . . . . . . . . . . . . . . . . . . • • • • . . . . .  , . . . . . . . .  450.745 
I.ock. J. Von Szecsy. . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  4.10,778 
J.ocomotIve engine. compound, G. S. Strong . . . . . .  4.�l.75l 
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Marine 2'overnor. C. Stensland . . . .  • • .  . . . . . . . . . . . .  450.777 
M echamcal movement. J. Mornmgstar . . . . . . . . . . . .  450.914 
Metal turmng tool. G. Stroner . . . . . . . . . . . . . . . . . . . . . . 450.7:tl 
Mllk and bntter coohng deVICe, Hall & lfarrow . . . .  450.864 
MIll.  See Fanning mil l .  G rmding mIll. 
M oulders's tIask, �\ Baugh . . . .  . . . . . . . . . . . . . . .  .•. 450.802 
Moulder's flask clamp. A. C. A llbee . . . . . . . . . . . . . . . . .  450.820 
Mouldmg machme. C. JI. Goehrmg' . . . . . . . . . . . . . . . . .  450,788 
MouldlDg mac b me. �� H. Van 1 I 0uton . . . . . . . . . . .  450.789 
Motor. See ElectriC motor. FlUid motor. Spring 

m otor. 
Nail or spIke. S. 8. Deemer . . . . . . . . . . . . . . . . . . . . . . . . . .  450,861 
Necktie fastener. H. A. Bere-er. . . .  . .  . " . . . . .  450.881 
Neckties. deVICe for retaining. A. T. Tom pkms . . .  450.69!l 
Numbermg ma('hme. T. J. A M AcDonal d  . . . . . . . . . .  450.783 
Ordnance battery. S. P. Hatfield . . . . . . . . . • . . • . . "':7 451 ,00' 
Ore crusher. W. 1...t. MorrIs . .  . .  . . . . . . . . . . . . . . . . .. . .  450.800 
Ore washer. Hull  & A n derson . . . . . . . . . . . . . . . . . . . . . . . 450.75ti 
Packmg. J.  T. SIDlth . . .  . . .  . . . . . . . . . . . . . . .. . ....-451 .008 
Pamtmgs, reprodUCIng OIl, L. Mayar . . . . . . . . . . . .. . .  450,702 
Pan. See Dust pan. 
Paper bags, apparatus for making, W. H. Patter-

son . . . . . • . . . . . . . .  . . .  . . .  . . . . . . . . . . . . . . . . . . • . . . .  450.7 10 
Paper holder and cutter. roll .  F. K rIeckhaus . . . . . .  450.948 
Paper ho1der and cutter. roll. PIckles & Hinch-

man. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.'iO.g16 
Paper holder and ('utter. roll, G. Rein . . . . . . . . .  J ••• • 450.918 
Pen holder. P. D. Horton . . . . . . . . . . . . . . . . _ 451.005 
Perforator cushIOn. ch eCk. E. O. Abbott . . . . . . • . . . .  450.691 
Phonograph recorder. T. A. Edison . . . . . . . . . . . . . .  45(;.740 
PhotographIC mount, waterproof and sensitized. 

H. K u h n  . . . . . . . . • . . . . . . . . . . . • • • . . . . . . . . . . . . . . .  450,96.1 
Photograpblc roll paper holder. G. Jones . . . • . . . . .  450.794 
Piano actIOn. u pright. G. M. GUIld . . . . . . . . . . . . . . . . 460.694 
PIcker. See Loom picker. 
Pil low sham holder. W. L. Peevers . . . . . . . . . . . . . . . . .  450.817 
Pills and otheI SImilar articles. machine for sort-

inl(. H ubbard & Gibbins . . . . . . . . . . . . . . . . . . . . . . . . . .  450.937 
Pipe. See B ose plDe. 
Pipe wrencb. T. Newman . . . . . . . . . . . . . . . • 450,676. '50,972 
Plant setter and seed planter, combined, J. W. 

Mc Kay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 450,946 
Plow, rotary. Drader & McKay . . . . .  . . . . . .  . . . . .  450.7H 
PneumatIC tube and motor. S. Benson . . . . . . .  . .. . . .  450.958 
PolishIn2 machine. C. S. Leonard . . . . . . . . . . . . • . . . . . 450.709 
Pot. See Tea or coft'ee pot. 
Power. See Churn power. 
Power transmIttmg deVICe. E. H. J ohnson . . .  . . .  450.743 
PreclOUS or other stones, mach me for h ollowing. 

Sulzer & Scbmidt . . . . . . . . . . . . . . . . . . . . . . . . . .... . . .  450.644 
Preserve jar. Martyn & Lednum . . . . . . . . . . . . . . . . . . .  450.827 
Press. See BalIng press. Bookbinder's press. 

BrICk press. 
Press-ure brake. fluid. J. W. Bowers . . . . . . . . . . . . . . . 4.10.610 
Propellmg and steerlDg vessels.'apparatus for, M. 

O. Parker . . . . . . . . . • . . .  . . . .  . . . . . . . . . . . . . . . . . . .  450.677 
Protector. See Watch protector. 
Puller. See Staple puller. 
Pump spring'. compensatmg, W. L. Black . . • . . . . .  4.')0.657 
Punch. check, L. M. Mills . . . . . . . . . . . . . . . . . . . . . . . . . . . 45O.913 
Puzzle. J. M. W heeler. . . . . . . . . . . . . . . . . . . . . . .  . . . . • . . •  450.653 
RaCk. See Hay raCk. 
Railway, Taylor & Sherman. . . . . . . .  . . . . . . . . . .  . .  . . .  450,686 
RaIlway and toboggan slIde. sinuous pleasure, H. 

Bormann . .  . . . .  . .  . . . . . . .  . . .  . . . . . . . . . . .. . . . .  450.609 
Railway b lock sl�nal . electric. J. D. Taylor . . . . . . . .  450 646 
RaHway. electriC. F. S. Culver . . .  . . . . . . . . . . . . . . . . . .  450,61H 
Railway, elevated. J. N. Valley (r) . . . .  . . . . . . . . . . .  11,158 
RaIlway. gate crossing for overhead lines9 E. 

Thomson . . . . . . . . . . . . . . . . . . . . . . . • . • . . . •. . . . . . . . . .  4.'iO.687 
RaIlway, pleasure. H. Borman n . . .  . .  . . . . . . . . .  450.658 
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RaHway system. pneumatic. G. L. Du I.Janey . . . 450.7(10 
Railway tie. metal liC. T R. Dunning . . . .  . . . . .  • . . . "50.739 RaIlway tracks. combmed tIe bar and slide ph,te 

for. A. A. Strom . . . . . . . . . . . . . .  ' . .  . . . . . . . . . .  4.'iO.!18.3 
RAIlway trolley or traveler. electric. S. H. Short . .  4.1)0.68.� 
Rallways. constructIOn of, G. Truesdell . . . . . . . . . . .  450,984 
Rallwavs. power transm Itting d evice fl)c electric. 

E. H. Johnson . . . . . . .  . . . . .  . . . • . • • . . . . . . . . . . . . 41iO.744 
Ralls. rol l for utilizinJi old, H'-Harris. . . . . . . .  . 451 ,002 
Reamer, B. B. Al len . . . . . . . . . . . . . . . . . .  . . . . . . .  . . . .  450.R79 
Reapm� machme. M. S. Cod y . . . . . . .  . .  . . . . . . . . . . .  450,8tiO 
Recorder. See Phono�'faph recorder. Time re-corder. 
Refrigerating apparatulJ. car, W .  8. Parker . . . . . . . .  450.976 
Refrlileratmg compOSition. R. R. Graf . . . . . . .. . . . .  450.862 
Register. See Cash regIster. Fare regIster. 
Regulator. See KJectrlC current re�ulator. 
Regulator, E. A. Alsdurf. . .  . . . .  . . . . .  . . . . . . . . . . .  45O,7J!l 
Rem holder. G. H. DavIs . . .  . . . . . . . . . . . . . . . . .  4flO.Wt 
Retort cnarllmll apparatus. L. Van VestrRnt . . . . . .  450.688 
RIvet and button attaching' machme, Platt & 

White . • • . . . . . . . .  . .  . . .  . . . . . . . . . . . . . . .  450. 
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Rotary enlline • •  T .  Scbwarzmann. . . . . . . . . . . . . . . .  . 
Rubber boot, E. A. Saunders . . . . . . . . . . . . . . . . . . . .  . 
Rule for logarIth mic caJculatlOns, slide. R. C. 

Smltb . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . • . . . . .  450,640 
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Safe. burglar-proof. P. Wilhelm . . .  u . . . . . . . . . . . .  . 
Sash balance. R. M. Gardner . . . . . . . . . . . . . . . . . . .  4! • 
Satcbel and lunch bag, combined. D. L. Brown . . . .  4fiO. 
Saw blank. C. T. I1:vans . . . . . . . . . . . . . • . . • .  450.� .. 6 
Saw gUlde, band. Plumrldge. Jr'i & Jackson . . . . • . . 450.171 
Screen. See Wmdow screen. 
SCrtber. W. Potter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 450.892 
Seat. See Car seat. 
Seeding machme. grain, R. Galloway . . . . . . . . . . . . . .  4501187 
�eparatnr. See Teeth separator. 
Sewer manhole. �'. Walker . . .  . . .  . . . .  . . . . . . . . . . .  450,678 
Sewing and edJlmg machme. J. C. Goodwin . . . . . . . . 450,i93 
SewlDg machine rutHmg attachment. E. J. Toof. 

450.647 to 450.649 
Shears. M. L. Tolbert . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  450.877 
Sheets of material. mechanism for separating. A .  

Weldenbusch . . . . . . . . . . . . . . . . . . . . . . . . • • • . • • . . . .  450,854 
Sheller. See Corn sheller. 
Shmgle machine. J. J...t. Dickinson . . . . . . . . . . . . . . . . . . 4.�.996 
ShlDgle sawmg machine, J. L. Dickinson . . . . . . . . . . .  450.995 
Show table. tOl let Btand. and bureau. combined 

extension. M. Rosenbaum . . . .  , . . . . . . . . . . . . . . ... . 460.873 
SI"n81 See Railway block stgnal. 
SInk, cast Iron. G. H .  Shattuck . . . . . . . . . . . . . . . . . . . . . .  45O.8g5 
Smoke bell hanger. C. Q. Standard • • • • • • • • . • • . • . • . . .  4.'lO.799 
Snap hook. C. H. Sm1tli . . . . . . . . . . . . . . . . . . . . . . . . . . . .  450.818 ��i��·i:g �81':t'iIy:�':,ppori: c::,i:'ciiappeii: : : : : : '::: :  Wj:\lM 

Sprmg. See Pump sprmg. Vehicle spring. 
Watch case SprlDg. 

Sprlllg motor. J. 1\.  A dams . . . . . . . . . . . . . . . . . . . . . . . . . .  450,953 
Sprtng testing devLCe, A. B. Calkins. . . . . .  . . . . . • . •  450.989 
Stand. ilee Wash stand. 
iltaple puller. J. A. Truman . . . . . . . . . . . . . . . . . . • • . . . .  450.922 
8team bOller, R. D. KasslDg . . . . . . . . . . . . . . . . .. . . . .  450,940 
Steam enl<me, M. B. Dodge . .  . .  . . . . . . . . . . . . . . . . . .  450.780 
Steam eng-Ine, oscIl lating. W. A. Graham . . . . . . . .  450,934 
Stltching and barrmg machme. buttonhole. Reed 

& Dahl . . . . . . . . . . . . . . . . . . . . . . . .  .450,844. 450.950 
Stltchmg macbmes. mechanism for operatIng' 

buttonhole. ('. A. Dabl . . . . . . . . . . .  . . . . . . . .  . 450,8tl 
Stocking. G.  A. W blte . . . . . . . . . . . . . . . . . . . . . . .  450.654. 450.655 
Stone, compOSitIOn of matter for artifiCIal, T. W .  

Blakey . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . .  450,367 
Stopper. See Bottle stopper. 
Stove, gas, G oldstem & Block . . . . . • • . . . . . . . . . . . . . .• . .  4flO.9.3.3 
Stovepipe flttlllg tool. E. D. �'isher • . . . . . " . . . . •  . . 450,910 
Stovepipes. soot removmg deVIce for, L. Ell-

bracbt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  450.784 
Stoves. detachable heatlD£t drum for, E. T. 

M cCabe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  450.635 
Strap. See Box strap. 
Strwg'ed mstruments, tuning m echaD1sm for, F. 

G. Faxon . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  450,808 
SwinlllDg gate, T. J. Sausaman . . . . . . . . . . . . . . . . . . . . .  450.749 
SWlll,nng gate. adjustable balanced. E. Green . . . . .  450.724 
SWItch. Sea ElectriC SWItch. Tramway SWItch. 
Table. See Drawing or cutting table. Rolling 

mill feed table. Show table. 
Tank. See �'Iush tnnk. 
Tannmg material. W. DIeterle. . . . . . . . . .  . . . . . . . . . .  450.998 
Tea or colfee pot, W. G. Gibson . . . . . . • . . . . . • . . . • . . . . .  450 9.12 
rreeth �eparator. J .  W. Ivory . . . . . . . . . . . . . . . . . . . .  450$t5 
Telegraph, printmg. S. R. Lmvtlle . . . . . . . . . . . . . . . . .  450,6.11 
Telegraph .  prmtmg, LmvIlle &. H ettmansperller .• 450.630 
Tem perature of aIr. deVIce for regulating the. W. 

H. M u rray . . . . • . .  . . .  . . .  . . . . . . . . . . . . . . . . . . . . .  450.869 
TenSIOn deVICe, Kirbyl& McKain . , .  . . . . . . . . . . . . . . . . . 4.'iO,837 
Thermostat. J. C. Sims . . .  . . . . . . . • • . . . . . . . . . . . . . . • .  . . 450.R!l6 
Thill couphn". A. J. Ritter. . . . .  . . . . . . . . . .  . . . . • •  . .  450.91� 
TICket boldmg case. W. �'. Beck . . . . . . . . . . . . . . . . . . .  450.�25 
TIC. See Rail way tie. 
'rI m e  recorder. workman's. J. C .  English . . . . . . . . . .  450,617 
'l'm or terne plates, machme for cleaninJ;t. I. 

Davies . . .  . . . . . . . . . . . . . . . . . . . . . . . .  . . .  . .  450.929 
TIre for vehIcle wheels, rubber, A.  H. Overman . .  450.S16 
Tire, veh icle wheel , P. W. Ttlhn.,;hast . . . • . . . . • . . . .  450,952 
Toe wetllht for horses, H. E. Long . .  . . . . . . . . . . . . . 450,826 
Tongue for earth scrapers. S. E. LIcklider . . . . . . . .  450.912 
Tool bandIes. device for securmg. I. [...t. LandIs . . .  450,9« 
Tool holdmg and operating deVICe. pneumatic. F. 

J. Laun . .  . . . . . . .  . .  . . .  . .  . . . . .  . .  . . . . .  450,782 
Torvedo. electrically propelled and steered. W. S. 

SIms . . . . . . . . . . . . . . . . . . . . . . . • • • . . . . . • • • • . . . . . . .  , . . • .  450.S75 
Toy money box. J. H. Bowen . . . . • . . . . . . . • • . . . . . . . • . .  4.\O.8�3 
Tramway raI l jomt. A. H. De Camp . . . . . . . . • . •  ' "  4.00.614 
Tramway SWitch. C. A. Beach . . . . • • • . . . . . . . . . . . . . . . .  450,{;Q7 
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rl'ruck. car. P. M. K lIng . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  400.941 
Truck. car, J. KrehbIel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  450 627 
TrUCk. car. Lamb & Van Dyke . . . . . . . . . . . . . . . . . . . . . .  450,81,{ 
Tube. See Pneumatic tube. 
Tublnl!, mUltiple braided, H. W. Struss . . . . . . . . . . . .  450 685 
Tu!!, shaft. J. Payne . . . . . . . . . . . . . . . . . . . . . . . . .  450;;-11 
'l'ype and type therefor, detachable bolder for 

rubber-faced. J J. Finke . . . . . . . . . . . . . . . . . . . . . 450.m;.'> 
Typewntng machine, W. J. Barron . . . . . . . . . . . . . . .  450.8�U 
TypewrItmg' mach in e. W. C. HardIe . . . . . . . . . . . . . . 450.70l 
Ty pewrltmil machme. J. B. Secor . . . . . . . .  . . . 450.'j7i 
Typewriting machme, G.  W. N. yost . . . . . . . . 450.805, 450.806 
V alve controller9 automatic electrIC. F. E. Cha-

tard . . . .  . . .  . . .  . . . .  . . . . . . . . . . . . . . . . . . .  . . 450.g27 
Valve controller. electrIC. C. B. Reardon . . . . . . • . . . .  450.872 
Valve for steam heatmg systems. E. E.  Gold . . . . .  4'50.7h7 
Valve m echanism. steam engIne. E.  K. HIll . . . . • . . 450.800 
VehIcle spring, W. T. Sample . . . . . . . . . . . . . . . . . . . . .  ( 450.704: VehICle. two'wheeled, W. B. Stover . . . . .  " . . . . . .  45G.64R 
VehICles. electrICal propulSIOn of. E. H. Johnson. 450.742 
VelOCi pede, W. Blakely . . .  . . .  . . . . . . . .  . . .  . . . . . .  . . . .  4.'iO.!l(17 
VelOCipede, C. A. DIes . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4W.9 �7 
VelOCipede, Lloyd & Prtest . .  . . . . . . . .  . . . • . . .  450.H�8 
Vel ocipedes, package carrier for. C. H. IJamson . . .  450,673 
VendlDg machine, flUId.  W. R. Pope . . . . • . . . . . . . . . . .  450.843 
Wagon. dumpmg. J. Blum . . . . . . . . . . . . . . . . . . . . . . . . . .  450.822 � :�g
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Wasn stand.  stationary. L. E. Bathrick . . . . . . . . . . . . .  450.801 
Washer. See Ore washer. 
\VashmR' and dyeing apparatus, D .  Halsey, Jr . . . .  450.865 
Washmg mach me. H. S. DanbenspelJk . . . . . . . . .. . . . .  450.721 
Washing machme. C. C. Henderson . . . . . . . . . . . . . . . . .  450.725 
Washmg machine. M. Lumley . . . . . . . . . . . . . . . . . . . . . . .  450.727 
W ashmg machme, I. C. Montfort . . . . . . . . . . . . . . . . .  450.675 
WaShIng machme. SmIth & Swain . . . . • . . . . . . . • . . . . .  45U.979 
Wasblng machme. C. R. Wood . . . . . . . . . . . . . . . . . . . . .  450.718 
Washmg machmes, means for operating. A. 

Gagne. . . .  . .  . . . . . .  . .  . . . .  . . . • • • • .  . . . . . . . . . . . . • . . .  450.786 
Watch (·ase. J. E. Seanng . . . . . . . . . • • . • • . . . . . . . . . • . . . .  450.6:11 
Watch ease sprmg, J. E. Searing . . . . . . . . . . . . . . . . . . . .  4bO.6�8 
Watch protector. A. Epple . .  . . . . . . . . . . . . . . . . . . . .  450,842 
Watches. electro�mRllnetlc apparatus for operat-

109 stoP. F. A. Matthews . . . . . . . . . . . . . . . . . . . . . . . .  450.966 
Weft pile fabrICS apparatus employed in cutting'. 

O. Drey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . • . . . . .  450.69"� 
Weldmg mach IDe. me'al. H .  E. Fowler . . . . . . . . . .  4:50,666 
Wheel. See Car wheel. �'Ifth wheel. 
Wheel and raIl brake mechamsm, combined, J .  Stephenson . . . . .  . . . . . . . . . . . . . • . • . . . . • . •• . . . . . .  450,84:1t w heel brake. J Stepbenson . . . . . . . . . . . . . . . . . . . . . . . . .  450.850 
Whlfiletree. r,. S. Flatau (r) . . . . . . . .  • • • • . • . . . . . . . . . . . • 11.151 \\' l ndmIII,  A. J. Corcoran . . . . . . . . . . . . . . . . . . . . . . . . . . . .  450.7:�6 
\\ In dow. G .  W icks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 450.752 
Wmdow screen. B. H. Dodd . . . . • • • • . • • . . • . . . • . . . • . . .  450.79'J 
W mdow. ventilating, H. Harrison . . . . . . . . . . . . . . "" .  451.011: 
WIre nal l s  and macbme for makmg the same. H. 

Campbell . . . . . . .  .. . . .  . . . . . . . . . . . . . . . . . . . . .  ? 450,!l!JO 
\Vire rol l In g  machine. L. Goddu. . . . . . . . . . . . . . . . . .  451.001 
Wire stretcher. T. t{ ennedy . . . . . . . . . . . . . . . . . . . . . .  4f.U,ti2fi 
WIre twistmg tool, E. G. Hoffmann . • . . • • . • • . . . . . . . .  450,671 
Wrench. See Pipe wrench. 
W rench. B. F'. Bennett . . . • • • • • . . . . . . • . . . . . • . • • . . • . • . . 450.707 
Wrench, D. R. Porter . . . . . . . . . . . . . . . . . . . . • . . • • • . • . .  450 •• ;81 
Wrench. D. 11:. Van Horn . . . . . . . . . . . . . . . . . . . . . . . . . . . .  450.651 
Yoke, animal. J. N. Montgomery . . . . . . . . . . . . . . . .. . .  450,758 

DESIGNS. 
Brush book • .  T. G. Corman . . . . . . . . . . . • • . • • • • . • • . • • • •  20.684 Fence post anchor. T. W. Hutchins. . . . .  . . . . . . . .. . 20.681 Lam p chimney. G. W. Blair . . . . . . . . . . . . • . . . . . .  20.679. 20.630 I�arup post, electri'J. E. P_ Warner . . . . . . . . . . . . . . . . . . 20.688 Spoon. W. B. Durgm . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20.685. 20.686 
�ggg�: �.
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TRADE MARKS. 
ArmPit sblelds and hat linings. P. P. Guillanme • . . . 19.R96 
Cardboard. paper, and envelopes, UniOn Com pan y 19.380 
CI�ars. S. A lvarez & Co. . . . . . . .  . . . . . . .  . . . . . . . .  . . . . • • .  19.86� Cumrs. GarClR & Co . . . . . . . . . . . . . . . . . . . . . . . . . . .  19.365 to 1�.368 
Clflars, Y. P. GarCIa . . .  . . . . . . .  . . . . . . . . . . . . . . . . . .  .. 19.382 CI"ars. R. G. MRraues Co . . . . . . . . . . . . . . . . . • 19.372 to 19.374 CIgars, M Inichmo & Lafauci.  . . . . . . . .  . . . . . . . . . .  . . . . .  19.:l71 Chmrs. Lozano, Pendas & Co . . . . . . . . . . . . . . . . . . . . . . . .  19.m Cigars. A. I:tamlrez. . . . . . . . . . . . . .  . . . . . . . . . . . . . " 0 " ]9.376 CI!<ars. C. Suarez . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19 • .377 to 1�.379 Cigars. M. Valle & Co . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . • . . . .  Ig.1l81 Cotton goods. prInted. Denny. Poor & Co . . . . . . . . . .  19,395 Dyestuffs. amhne and other tar, K. Oehler . . . . . . . . .  19.375 Flour. wheat. W. E. Woodyear . . . . . . . . . . . . . . . . . . . . . . .  19.393 Gum.  cheWing. F. J. Banta . . . . . . . . . . . . . . . . . . . . . . . . .  19.363 IIay kmves. H. Holt Com pany . . . . . . . . . . • . . . . . . . . . . .  19 .. ,00 Insect iCIde. Michael & Osmun . . . . . . . . . . . . . . . . . . . . . . .  19.370 M edICines. hne of proprietary. V. S. Roden &]Co . . .  19.391 
Perfumery. soap. powders. cream paste, and 

1 0tlOns for the tOIlet. Lady Grey Perfumery 
Com pany . . . . .  . . . . . . . . . . .  . . . . . .  . . .. . . . . . .  19.369 

Petroleum. refined, A rkell & Dou"las . . . . . . . . . . . . . . 19,3H2 
PIanos and repaIr parts therefor, Lawrence & Son P13nn Co. . .  . . . .  . .  . • . . . . . . . .  . . . . . . . . . . . . . . . • 19.389 Puzzles. P. I I .  Wheeler . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . 1�.384 Remedy for chapped face and hands, W. H. Robert. Jr . . . . . . . . . • . . . . . • • . • . . . . . . . . . . . . . . . . . . .  19,399 SIlk dress 2'oods, American Silk Dyemg and Inn'" Ishlng- Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19.a94 Thread. lmen. Marshall & Company . . . . . . . . . . . . . . . . .  1�,383 Tobacco and cigars, Berriman Brothers . . .  . . .  . . . .  19.3fj4 TOIlet preparatIOns. perfumed, Smith, Kline & 

�·rench Cumpany . . . . . . . . . . . . . . . . . . . . . . . . . 19,386 to 19.383 
Wheat. rolled. W. A. Pettijohn . . . . . . . . . . . . . . . . . . . . . . 19,398 
Yarns. wool, worsted, and cotton, Nonantum 

Com pany. . . . . . . . .  . . . . . . . . . . . . •  . . • . . . . . . . . . •  . . . . . .  19.385 

A Pri nted copy of the speCIfication and drawing of 
rs���!�����l&t��:ly
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cents. In ordenng please state the name and number of th� patent deSIred, and remIt to Munn & Vo., 361 Broad. waY9 New YorK. 

CRnRdlRn PateDt. may now be obtained by the inventors for any of the inventIOns named In the foregOing hst. prOVIded they are SImple. at a cost of '40 
each. If complicated. the cost will be a Uttle more. For fuU iDstructlOna a.ddress MunD & Co., 361 Broadway, New York. Other foreign patents ma.!' also bp :>btamed. 
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�()vedisements. 
Inside Page, e ll.cb inBertiou • •  - ,:1 cents a line. 
Back Palre. ellch insertion . - - $1.00 a I i u e. 

The a.bove are charges per agate line-about eight 
words per l ine� This notice shows the width of the line. 
and is set in agate type. Engravinjls 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
mg to appear in next issue. 

U SE ADAMANT WALL PLASTER 
It  is Hard . UenMe, a n d  Ad

heNive. Does not check or crack. 
, It is impervious to wind. water, 

and germs. It dries !n a 
few It be applied in 

It is in gen
granted for the 
selling. 

Address A D A MANT M FG .  CO. 
309 E. (;:enesee �t., 

�Yrncu 8e . �. v. 

THE PH ONOGRAPH . -A DETAILE D 
descriptio.n of the new and improved form of the pho
nograph Just brought out by Edison. With 8 engrav .. 
ings. Contained in SCl ,<;,'TIFIC I\MERIC_<\.N SUPPLE
MENT, No. 632. Price 10 cents. 'ro be !lad at this 
office and from all newsdealers. 

The Sebastian-May CO. &J!=ZII 
Improved Screw Cutting -

�:�e�LATHES 
Drill Presses, Chucks, Drills, Dogs, 
and Muchinists' and .A matenrs' 
Outfits. Lathes on trial. Cata
lognes mailed on application. 1 6;") to 167 Highland 

SID N E Y. O H I O .  

ADVERTISING SPECIALTIES ! �:.'';,<;::::V�t ��
n
h��

l
� 

manufactured on royalty, inventions of novelty or util
ity that can be used for advertisinJ;!. Correspondence 
invited: The Tuscarora Advert ising Co., Coshocton, O. 

CATALO G U E S  FR E E  TO ANY AD D R E S S  

� CD .  - �"f4 Ol'£.\-S �",�,,�O �0.9 1 1  �Ii-� A \lI ..... ' � � Il 

ROC K D R I L LS 
A IR  COM PRESSORS, 

M I N I N G  A N D  OUAR RYIN G  MACHIN ERY, 
Ingersoll-Sergeant Drill Co. 

No. 1 0  PARK PLACE. !'iEW YORK. 

I NJo��n'!�e� �N!l�:;'�ty ,?J1&ve�[��
i
';,��n:.:'d� 

A ll kinds first-class lathe, planer, and bench work. Par
ticular attention to special machinery, toolEl, dies, and 
press work. Safety Cor,struction Co •• H3&; 145 Elm St., N. Y 

art Ch Do it your.elf. Cireap cular press $8. Size 

P • t- for small newspa
per. $44. Everyrm IDe- thing easy. printed . rules. �end two stamps for Catalogue to 

factory. KEL,,;EY & CO • •  1Uerlden, C o n ll . .. TALCOTT'S COMBINATION 

PATENT BELT HOOKS, 
w. O. TALCOTT. Providence, R. 1. 

Barnes' Foot- Power Machinery 
Complete outfits for Actual W orksnop 
Business. A customer says : .. Consid
ering its capacity and the accuracy of 
your No. 4 Lathe. ( dO not see how it 
can be produced at such low cost. The 
velocipede foot-power is simply ele
gant. I can turn steadily for a whole 
day. and at night feel as little tired 
as if I had been walking around." 
Descriptive Price I.Jist Free. 

W. �'. & JOHN BARNI':S CO., 
1999 RUBY ST .. Rockford. Ill. 

IC E - H  0 U S E  AND REFRIGERATOR. 

Jettutifi c �mtri,au. 

S T E R E O T Y P I N G, ·-A V ALUABLE 
series of leetures by Thomas Bolas. discu8�ing the most 
recent met.hods in thIS brancb of typograVGy. With 23 
illustrations. Contaieed in S(,H�NTIFIC AMi<jltICAN Sup
PLE" F."T, Nos. 773  and 7 7 4 .  Price 10 cents each. 
To be had at thi8 office and from all newsdealers. 

LIGHTNING WELL -SINKING 
MACHINERY MANUfaCTURERS. 

Hyrdaulic, Jetting, Revolving, Artesian, 
Diamond Prospecting Tools, Engines, Boilers, 
Wind Mills, Pumps. Encyclopedia, 1,000 

engravings, Earth's Strata, Determi
nation quality water; mailed,25c. The Amorican Well Works, 

Anrora, Ill. [ 11 " 13 S. Canal St., Chicago, Ill. 
l Dalla" Teuo. 

OIL WELL SUPPLY CO. I 
9 1  & 92 " 'ATER STREET, 

Pi ttsbu r g h ,  l'a . •  
" anufacturers of everything needed for 
.A �'Z' E S :J: .A _ VV ELLS 

either Gas. Oil, 'Yater. or Mineral 
Tests, Boilers. Engines. Pipe, 
Cordage, Dril l ing Tools, etc. 
I l lustrated ca!alogue, price 

lists and discount sheets 
on request. 

ST EREOTYPING ; T H E  PLASTER A� D 
Paper Processes.-Cumpmlition and preparation of the 
muuld, the best alloys of metal and proper degree of 
heat, t rimming and mending the plate, etc. A minute 
description or both proceSHe�. with numerons i l lustra
t ions. A paper of great intere�t to every printer. By 
'l'homas Bolas, F,C.S • •  F.l.C. SCIENTIFIC A MERICAN 
SUPPLKMENTS, 7 7 3  and 774. 10 cents each. 

ARTESIAN 
Wells, Oil and Gas Wells, drilled 
by contract to any depth, from 5(l 
to 3000 feet. We also manufacture r:�;�f��cf c������mr:.q��r;t 
able HorBe Power and MO\lnted 
Steam Drilling Machines for 100 to 
fiOO ft. Send 6cents for illustrated 
catalogue. Pie .·ee AI·teslan 
and 4111  Well S u pp l y C o  .. 
80 Beaver Street. New York. 

THE DAIMLER MOTOR 
'I' H E  DA I iU I  • •  :R MOTCIR CCI. 

is prepared to furniRh 1,  2 ,  and 4: llol·�e Powel.· 
GA "; or PETRO L E U M  lllClTORS 

for all Industrial Purposes. F1t1Zy illustrated catalogue 
and price list on applicntion. Motors in operation at 
Works, Stein way. Long Island City. 
O ffice, 1 1 1  East 14th !Street. New York City. 

NEW YORK O�lI<'ICK. :It\4 PEARL STHEIl:T 

UNION lUAN UFACTURING & PLATING CU. 
236-�240 Carroll Ave., Chicago, Manufacturers of 

M ETAL SPECI A LTIES FOR I NVENTORS. 
ALI .. KINDS OF PI,ATING. 

Estimates fnrnished. 

TYP E  FOR TYP EWRITERS StenCIls. Steel Stamps. Rubber and 
Meta.l 'rypp \VheeIR. VieR. etc. 

lH odt· . and EXPf&l'imenral Work 
Smal l Machinery. Noveltli-'�. etc . . man

ufactured by special contract. 
N ew York Stenc i lWks . .  100 N assau St., N .V 

A .  WYCKOFF  & SO N,  
1 1 6  East Chemung Place. 

.�". 0 '  •.• 0, ··"·"·"···"c!'tsi:;:���� ELMIRA, N. Y. 

PIIOTOG RAPIIY t 
Our J,atest Novelties for the Amatenr are 

KNACK CAMERA"'. 
MA,,;( OT C A MERAS, 

TRIAD CAMERA S, 
Waterbury Detec r l ve Cnmeras, 

Irvin2' View ( :nlneras, nnd 
lliallazine Cameras for Films. 

THE SCOVI LL & ADAMS CO. ,  
423 Broome Street, NeW" York. 

Cx...A.H..�'S 
·Ventilating and Drying 

F A N S. 
J,ight Running, A d j u s t a b l e  

Blades. Self-Oiling Bearing�. 
24-page catalogue free. 

Also Rubber Press Rolls for Wool 
and Yarn Washing and 

Dyeing Machine8. 
G EO. P. C L A RK, Mannt� 

Box L, Windsor Locks , Ct. 

ROCK BREAKERS AND ORE CRUSHERS 
We manufacture and supply at short notice and l'!west rates, I;lto!,e and Ore "Crush'l��, con

taining' the inventlOn described in Letters Patent Issued t� Eh W .  Blake, June 15, J.OOO, to
gether with NEW AND VALUABLE Il\IPROVEMENTS, for WhICh Letters Patent were granted 
May 11th and July 20th, 1880, to :Mr. S. 1.J. Marsden. All Crushers sUDDlied by us are constructed 
under these patents. • , 
FARRE L FlIlJ ND RY & MA C H INE CO • • Mannfacturers ANSON IAii CON !'i .  

CO I'ELANU & BACON. Agell ls, NEW YORK and PHILADELP IA. 

B IT Bores l"MOOTH ROUND. C1V AL. ana ,. QUARE HOI.ES. .Mortislng Core Boxes, 
I etc. Invaluable to Carpenters, Cabmet and �attern Makers. 

� 
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::;�it, :.tireft�ef�lt�
eb\�t�';,t�.tb�r. neat case, or 

BRIDGEPO U 'l' GUN IMPLEMENli\ CO.. 31a Bl"Oadway, New York. 

WANTED. ����I�i�:.
en

��f�:r�1<iI'l.����! 
surprise electrical experts. Stamp for catalogue. 

$10 per day made. BUSH CO., 2£ Park Place. New York. £)!E"Jt�ST����! 
IN THE WORLD. 

./lIirSpeed, Comfort and Safety. 
,. - _" AGENTS WANTED. 
Large Illustrated Catalogue sent Free to any Address. 

THE EAGLE BICYCLE MFG. CO., 

ELECTRICAL ! 
�end for circular of New Desk lI'an and Dental Motor. 

with primary or Rtorage batt_ery. Various &tyles. $10 to $12 complete with battery. �ee illuEI., p. 2'76, this issue. 
NOVELTY ELECTRIC CO.,M North 4th St., Phila •• Pa. 

Engines are hustlers. A 6 x 7 inch 
now running 100 feet of shafting. 

Mills, Planers, Lathes, Drill 
and Milling Machines for 20 

.""";Lll Jll"S, on 6 gal . Gasoline per 
only 60 cts. Write for 

t'A'"�. � " � �  Mention this paper. 

Don't buy the old style vise when 
),o:t.

cHCo:t�Jl�i i�;1 Sir:t����' 
.� D d l l  have so many tools in one. 

�old now by Hardware Dealers. 
For circulars and price. addreRs 

STRANGE'S MACHINE "Y ORKS, Taunton, Mass. 

" Improvement the order 01 the age." 

THE SMITH PREMIER TYPEWRITER 

Important Improvements. 
A ll the J<Jssential Features greatly perfected The Most Durable in A lignment. . 
Easiest Running and Most Silent, 

All type cleaned in 10 seconds without soiling the hands. 
The Smith Premier Typewriter Co., Syracuse, N. Y., U. S. A. 

Send for Catalogue. 

T :E: E  

J ,i,utific �tUtrical1 
ESTABLI,,;HED 1846. 

The Most Popular Scientific Paper in  the World 

Only 11113.00 a Year, Inclu ding Postage. Weekly 

6� NUlnbers a Year. 

This widely ch'('tl lated and splendidly il1ustrated 
paper is published weekly. Every number contains six
teen pages of useful informatiull and a large number of 
orillinal engravings of new inventions and discoveries, 
���

e
������TOl���47;:1l�� i: ���i;a�i���Ma�:t��i�;��: 

ChemIstry. ElectnClt) , Telegraphy. Photography, Archi
tecture, Agriculture, Horticulture. Natural HistrJry. 
etc. Complete J i st of patents each week. 

Tel'IlIs of Subscription .-One copy of the RCTEN
TIFIC AMERICAN will be sent for one yewt"-52 numbers
postage prepaid, to any subs('riber in the United States, 
Canada, or Mexico, on recei pt of three dol lal'� by the 
puhlishers j six months, $t .5() ; three "months, $ 1 .00. 

(;lllbs.-Special rates for several names, and to PObt 
STA¥FORD, CONN. Masters. Write for particulars. 

SEWING MACHINE MOTOR FOR AMA- 'l'he safest way to remit is by Postal Order, Draft, or 
teurs.-By C. �. Parkhurst . . Des.cription of a very sim- I �l���8:1����

e
:e�;:eY�· s!�d�

Y
a;�

r
���i!rctfia�g�r������ pie a�d effectIve motor, WIth ]apnntl.[ed �rmature, of �eldom gfles aBtray. but is at the sender's risk. Addre88 

:':..:r
('��r;ls?we��gii1���te i� 8������T�;�(�InXM�::·gA1J all letters and make all orders. drafts, etc., payable to 

Sl: I'PI.EMENT, No. 71i9. Price 10 cents. To be had at MUNN & CO., 36 1 Broadway. New ¥01·k. 
this office and from all newsdealers. ---0---

T H E  
jdtutifit �mtritaU jupplttutttt Simple  and Parkhurst Motors 

8 and 1 6  l ,ight Dynamos 
complete. or parts with instructions 
in Sc i. Ant. SupplernentiS. Batteries 

for running motor.s. Hard Rub.. Thts ls a se te d dt t" ct bI' t· f T ber in sheets, rods, or tube. SCIENTIFIC l:t�RIc��, bU� i�
n
unifgrrr:'ih��:wi�gin Si�:' 

EleCirical Supplies. every number containing sixteen large pages full of en-

TO MANUFACTU HIN G CONCERNS ! Send stamp for catalogue. f��Vi�!C80:��Ji�J ��},1h t�·�en�fa��d fd��:i��I�n�.
pa

w�� 
Sites for factories given away. Five railroads. PALllIER B n os. . SCIENTIFIC AMERICAN SUPPLEMEN'r is published week-

labor. Every advantage. Address Mianu s, Conn. !�h��'l��
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E t G L d C G N Y , -
the principal departments of Science and the Useful 

as eneva an 0. , eneva, . . I E L ECTRO �":OTOR. SIMPLE. HOW TO A�ts, emb,racing Biolo"y, Geolo!<y, Mmera h)!ly, Na�ural 
- ------ - --- ----- - - I make. By Q. ]r:o , .:0pkins.-Description of a smaIl electro I !;!Istor.y •. ( .. eo�raphY. A rchreology. A !:it.ron�my. 9nemIstry 

HATCH CHICKENS BY STEAM ' motor devi�ed ';.Ld cpnstrueted Wlth a view to assisting J!jlectn�lt y, !..tr-ht;, H efl:t. Meqh�mcH:I �llIlm.ee:lllg, Ste�m 
• amateurs to mal�e a motor wnich might be driverl with and .H.all,!a� F.JngIneenng, MInIng. �hlp BuIldmg, Mar!ne 

IM PROV E D  EXCELS I O R  advantage b y  a current derived frum a battery. and EngIneermg, Photograph�, Technology" ManufactUring 

Directions and Dimensions lor construction, with one 
Illustration of cold house for preserving fruit from 
season to season. The air is kept dry and pure through .. : 
out the year at a temperature of from 340 to 36°. Con
tained in SCIENTIFIC AMF.RICAN SUPPLEMENT No. 1 1 6. 
Price 10 cents. To be had at this Office and of all news

I N C U B ATO R which would have sutHc1ent power to operate a foot Industnes, San�ta�"y Engmee�mg. Agrlcult.u�e, Hortl
lathe or any  machine requiring not over one man power. culture, Domest.lC Economy, BlOgrap�Y1 Medlqlne, etc . . A 

\\ ith 11 tlgures. Contained in :::'CO:NTIFI C AME IU(,AN vast .amollnt of fres� an.d valuable mformatIOn obtam-
SUPPLl<:l\1 �.NT. No. ti4 t .  l ':i'ice 10 cents. To be had at able In no o�her pubhcatlOI? . , . 
this otticP and from 1111 ne"'!sdealersc ar�

e
M���f������'�� :�%t:e:��t��g��.'!'a��fl��r:���� 

� A LANSON CARY � � and dpBcribed in the SUPPLEMENT. 
Price for the SUPPLEMEXT for the United States and 

Canada, $5.00 a year; orone copy of the SCIENTIFIC A MER
ICAN" und ODe copy of the SUPPLEMENT. both maiJed for 
one year for $7.00. Single copies, 10 cents. Address. and 
remit by postal order, express money order, or check, 

llealers. 

Barrel, Keg, Hogshead 
AND 

STAVE DIACBlNERY. 
Over 50 varieties manu

factured by 
E. & B. HOLMES, 

DUFFAI.O. N .  Y. 

Chamferinr, Roweling, and Crozing. 
Also a full line of Wood 

Working Machinery. 

2 nd � MACH I N ERY H 
N. Y. �I ach'y Depot. Bridge Store 16. Frankfort St., N.Y. 

GATES ROCK & O R E  B R EAKER 
Capacity u p  to 200 tons per hour. 

Has produced more ballast. road 
metal, and broken more ore than 
all other Breakers combined. 

Builders of High Grade Mining 
Mj\chinery. I Send fol' �atalogue8. 

C AT E S  I R O N  W O R K S ,  
�o C So. Clinton �t. , • 'hil'n4CO I 

215 Franklin St .• Boston, Mass. I 

II � ai  
= '"  f� 

(3 
GED. H. STAHL, Quincy. ilL 

NA..TZONAL 
STEEL 

TUBE CLEANER 

N U FACTURER OF SPR I N GS \� 
�I A FLAT STEJI... O F  EVEiiYilEScRIPTION 

2 4 0  & 2 4 2  W. 2 9121 ST. N E W-YO RK 
DRY AIR REFRIGERATING MACHINE. 
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cold air per bour, when running at a speed of 100 revolu
tions per minute, and capable of redUCing the temperft.or ����Y�:;l:�o:;d \�d�OOe���;o�
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diagrams illustrative of its performance. Contained in 
SCIENTIFIC AMERICAN SUPPLEMENT, No. 28�. Price 
10 cents. 1'0 be had a,; this office and from all new .... 
dealers. 

RANKS THE HIGHEST 
Endorsed by the best Engineers. 

C H A LM E RS - SP E N C E  CO. 
Office, 59 Uberty St., New York. 

�=.� THE F RE D ' K  C R A N E C H EM I CAL C o  �-Zi���5;;�':'�'��" S H O R T H I L L S ,  N .  J . - B O X  9 1 A7  • �_ Z A P O N S ,  B R U S H Ik D I P. L A C QU ERS. VAR N I S H. S H E LLACS BlACIiS, BR I LL IANT & D EAD 
� J AP A N S  A I R  DRY ING . EN A M  E LS ,TRANSPARENT, FOR M ETAL AND WOOD . P R O O F  AG A INST 
;;� A C I D S  A N D  A L K AL I E S . - WRI TE FOR' CATA L O G UE -

MUNN & CO . . 3 6 1  Brondway, New York. 
Publishers SCIENTIFIC AMERICAN. 

---0---

�uildiug QtditillU. 
THE SCIENTIFIC AMERICAN ARCHITECTS' AND BUILD

ERS' ED1TION is iMBued monthly. $2.50 a year. Sing-Ie 
copies. 25 cents. Forty large quarto pages, equal to 
about two hundred ordinary book pages ; forming a 
large and splendid Magazine of Architecture. richly 
adorned with elegant plates in colors, and with other fine 
engravings ; illustrating the most intereRting exnmples 
of modern architectural construction and al l ied BubjeC'ts. 

A special feature is the preMelltation in each Du'mber 
of a variety 01' the latest and best plans for private resi_ 
dences. city and country, including those of very mod_ 
erate· cost aN well as the more expenl'iive. Drawings in 
�t�����t�:�ifiga1l��s��g�e���)f1;�rai��,

g
E��f�a�!�� ei��l 

The elegance ann che8pnesR of this magnificent work 
bavewon for it the La rge�l Circulation of any Archt. 
!:�U$2�rB,!b�i:�l;.

iO���\�t:orld. Sold bv all newsdeal .. 

MUN N & (' 41 . ,  Publi shers. 

3til Broadway, New York. 

© 1891 SCIENTIFIC AMERICAN, INC.



Founded by I1Iathew Oarey. 1185. 

H E N R Y CA R E Y  B A I R D  &. CO. 
Industrial Publishers, Book •• llers, a n d  Importers. 

S] 0 Walnu t St •• I'hilndelphla, I'n . . U. S. A .  
IiTOur new and Revised Catalogue of Practical and 

Scientific Books, 86 pages. 8vo, and (Jur other Catalogues 
and Circulars. the whole covering- every branch of Sci
ence applied t.o the A rts. sent free and free of postage 
to any one in any part of the world who will furnish his 
address. 

fIlWOODEN TANKS rO� R A ' L R O A D S 
,J WAiE R WOR� 

LA.�G�E-W- A""'l:.f\ TA I..' .... • M I LLS . FARMS &c  
'"' I � l't r'lS C O M P L E T E  S"TO C K  O F  

p���� &.·���:����!!EO tYP� LUMBER. 'OR F�DATIONS&TOWERS W.E.CALDWELL&CQ 
� .No z r"'!  E � M A 1 N  ST. L OU I SV I L. L E  Kv 

'rile Builders' and lll anufactu l'''''S' 

Exchange, Hele ua, llIo ntana. 

Correspondence solicited. Manufacturers and dealers 
please send catalogues. Address 

WII.L. R. JONES, Secret(lry. 

T H E  PORT LA N II (O regon \ INDU,..TRIA L 
EX PO ,.. I '.'I ON, 

Sept. 17 to Oct. 17, 1891. wants for exhibit novelties in 
electricity. mech�nical arts, etc . No catchpennies neert 
apply. Address R. ·W. Mitchell. Secretary. 

, 'PYFEWRITERS. 
i\ew or Second-Hand, any make, bought. sold and ex
ch�tnged. Get our prices. Everything guaranteed. Ma 
dunes rented anywhere. New catalogue deserib in.l! al l  
IIlHchines. free. NA'l'IONAL 'r Y P JlJWRl'l' E R  EX
CHANGE, 200 S. La Salle Street, CHICAGO, II�L. 

FOREIGN BUSINESS !  
SpeCialties in Machinery of ali kinds wanted to place 

i l l  the Engl ish, German, and French markets. Good 
1'; Il.l! l i sh .  German ,  and French Pater.ts Boul-!ht. Our 
H.epresentative w i l l  leave for England about May l[)t h. 

Address LA H ill A  C O ,  BOSTON. MA SS. 

The mo�t Su(!ee�.ful Lubricator 
for Loose PulleY8 111 URe., 

U Z E N ' S  PAT E NT 
P U LLEY O I L E R  

ree.,mlne",d. c d  b y  those who have 
for the past four vea.rs. Prices 

vcry rea.sonable. Every user of machin· 
ery should have our " Cata.logue No. 56," 
sent free. Mention this paper. 
Y AN DrZEN 8& TIFT, ClnelDDatl. Ohio. 

OLDS' GA SOLINE EN 
Be8t small power in the wOl·ld. 

One or Two Horse Power. 
ti��'��:Jio�

a
�� 

t
gf i�\;e for a descrip. 

EN c;INE. 
it 1n need ot power of any k i nd. 

write to us. 
P. F. O L D S  8< SO N ,  

218 River S t  . . Lau sing, Mich. 

Brands, Seals. Steel Stencil Cuttmg Dies, 
Soap Moulds. Hrass 
Stamps. etc. 

181 William St., N.Y. 

BLU E PRINT I'aper, Sup<:ri01: Qua!ity. 
Phot ographiC �upphes. 

Send for catal ogue. 
T. H .  MCCOLLlN & co .. 1030 Arch Street. Phi la<lel phia. 

81 88'S Celebrated Origin!\ 
BALTI M O R E  

IlNii H E AT E R S  
To Warm upper and lower rooms. 
The handsomest and most eeo
nomleal Coal StOTeS In the world. 
T H E  B. C. BIBB STOVE CO. 
Stove Founders. Baltimore. Md. 

MARBLEIZED SLATE MANTELS 
8md/or Circular. and Pric� 

�.odels Made 
A nd experimental work of all sorts done 
in a first-class machine shop, with facili
ties, organization, and inclination to help 
d evelop thought as well as to work. A 
primer to send. 

THE J O :N ES BROTHERS ELECTRIC CO. CIN'TL 0, 

DRY PLASTER 
MIXER. 

w. D. DU N N  I N C ,  
3,.,1S W. WATER �T., 

SYR A C U � E , N. Y. � .. ·· .... . .. . .. .. . AT E N TS ! 
L-:i: . . .  · ,··" , M �SSttS. MUNN &CO., in connection 

with the pub l icat.ion of the 8cn� N T I FIC 
A M ERICAN .  continue to examine improve

.. . . 

ments. and to act as �ol icitors of Patellts 
.ior Inventors. 

In t.his line of bnsiness they have had forty-five years' 
expenence. and now have unequaled faci1ities for the 
preparation of Patent Drawings, Specifications, and the 
prosecution of A pplications for Patents in the United 
States. Canada. a.nd l!'oreign Countries. Messrs. :\1 unn & 
Co. a lso attend to the preparation of Caveats. Copyright.s 
for Books, Labels, Reissues, ASSIgnments, and Reports 
on Infringements of Patents. All busines8 intrusted to 
them is done with special care and promptness, on very 
reasonable terms. 

A pamphlet sent free of char�e. on application, con
taining ful l information about Patents and how to pro
cure them ; directions concerning Labels. Copyrights, 
Designs, Patents. Appeals. Reissues Infringements. As
signments. Rejected Cases. Hints on the Sale of Pa
tents, etc. 

We also send. free of charge. a SynopsiS of Foreign Pa
tent Laws, showing the cost and method of securing 
patents in all the prinCipal countries of the world. 

llI U N N  &: (�O. , Sol i C i t o r  .. of Pate nts, 
361 Broadway. New York. 

BRA NCH O �'FICES.-No. 622 and 624 F Street. P .... 
ciflC' Building-. near 7th Street. ",'ashing-ton. D. C. 

Jcitutifi c �mtricau. 
�;-;. �resent herewith to Apprentices, Students. Young Mechanics. and I BusineMs Men that Trade Mark which their predecessors saw weekly in 

these columns almost twenty-five years ago. 'Ve caH their atten- I tion to the fact that this Trade Mark is as closel y  associa-
ted with a def!nite method as it is with definite goods. 

!'! A  FE WHEELS, I HIGH SPEED, I SOI,ID MOUN'rI N e;S, 
FRE E CU'l" and I 

I ,IGHT 'rOUCH, 
these are the points for which the The Tanite 00. has 

made a quarter of a cent ury fight. It insists that conditions 
of use are as essential to success as is the 'intrinsic quality of 

the wheel. To emphasize this idea we now reproduce the cards 
which THE 'l'ANITE (;OllfPANY is distributing to ali users of its goods. 

WITH THE COMPLIMENTS OF' which cuts freely when the metal being ground is applied 
with moderate pressure-which does not quickly glaze 

The Tan ite Co., of Stroudsbu rg, Pa. ����;��r
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To THE f;n'eatest variety of work under Varied conditions, with I chipped to m.ake it cut. and which can be applied to the 

PROP RIETOR. �t�p�,,:���
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. In the belief that correct ideas and �rr�t J?racpce will ' r�e,!�;�:y
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n���1��3i\�o� �����\T e�: msure your more profitable use of �rlDdlDg Impleme?ts many of these need to be hacked a.nd chipped to make and processes. �ve have t.aken the hberty of ad�rt::ssm2 them cut. and require such excessi ve pressure as to s�para�e and drt'ferent CIrcular cards to your �Grm�er. weary your men. Nearly all do their best cutting when Ii orem.tn, Supe�mtendent apd Bookk�eper:. We <lsk first used, but glaze over with metal, and do Jess and less your own att�ntlO n  to one pomt only. 'I hat IS. the gret1;t work the longer they grmd. Some are ummfe at the economy whICh w�uld r�sult from �our e�pl?Ylllg .L speed of a mile a minute. w hich has been adapted by the ml�ch larger quantity of s�mp}e. low-prwed grlI�dlDg ma- best makers. and a lower speed is naIlled. Any wheel elunes, to do tha� work wInch IS now m�st wasteful�y d�me I which ca.nnot be run at a speed of a mile a minute withby th.e old-fasluoned proc.esses o� tllm� and . chlppm� . . out cowls 01' coverings, or mechanical helps and re-en-���t�� rh�t ���lliit����t;�· 6�s� 6'{����gi���:f��e

e
�(�l��rt I forcements, is unfit for genera] use. 

nf cast i ron was eleven and three¥tifth8 ceu ts, and t hat I ---------------------

WITH THE COMPLIM ENTS OF the minimun cost was two and fonr¥tenths cents ; whi le 
the cost of fil ing otT one pound of cast iron WHS tMrty-.1il'e 
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two grinding machines as a sort of sop to his Superm
tendent-to the mechanical progress of the times and to 
the pressing entreaties of the wheel-maker-and stops 
right there. A professor of mechaniCS. who visited our 
grinding room once. lool{ed aghast. Ht  the flying sparks and 
the d isappearing meta l .  He sald that shop was • •  a regu
lar cast iron slaughter house." 'Vhen we in turn in
�pected the techn ical machine shop over which he pre
sided. we found it provided with bench room and nine 
vises, but only one winding 11I.llchiHt'. 

rrhe zeal of machine builders has led. of late years. to 
the getting up of a countless variet S· of complicated 
speCial machines, some of which are wpl l calculated to 
do difficult and exact work, while many have been de
Vised by men of but slight experience in the use of solid 
wheels. and merely look well on paper. \Ve urge here, as 
we have persistently  done, that the greatest ccanomy lies 
in the greatly increased use oj wheelS and, rnach'ines jor 
simple, general ivo'rk. 

WITH THE COMPLIMENTS OF 

The Tanite Co., of Stro udsburg, Pa. 
To THE 

C R I N DE R .  
It is for your own intere�t t o  turn out the very best 

work possible. and as  much of it as yon can. The 
Emery Wheel is your tool-it should be your servant .  
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then you have to do the work with such heavy pressure 
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Jess tired you are the more work you can do. 'rhe hlSS 
preesure you are forced to use, the more y(\U can use 
your hands to gnide the metal you are grin (i ing-, and 
thereby you can do better work. Wheels which Clit jnel'l/ 
under light pressure are the easiest wheels to use. 

1f you can keep the metal yon <.Ire grinding (lgajnst the 
Wheel all the time, it will be the same as if you passed a 
file one mile long over your work in one mmute's time. 
If your wheel runf{ below the proper speed. or if it gets 
out of true, or if it jump! and chatters. then you can 't do 
this ; and besides, the jtlr of the metal and wheel will be 
tiresome and unpleasant. The proper speed is generally 
the one dictated by the maker and marked on the label. 
A very cheap speed indicator (to carry in your vest 
pocket) wi I I  tell you if the speed is right. To keep It so, 
your bel t s  must be looked after and tightened if they 
st retch or get loose enough to s l ip. If your grindin� ma
chine is of too light weight. or stands unsteadi ly, a few 
wooden braces to the 11001'. waH or cei ling, will stiffen it. 
If your wheel gets out of true, it should be made true 
aga in with a diamond tool ; and this ought to be done 
just as soon as you notice the wheel has worn unevenly. 
You can do this yourself, with a hand tool. without 
taking the wheel off the machine. A l l  wheel5. even the 
very best, will wear out of true under hand work, and 
need frequent turning up. Chipping or hacking the high 
side of a wheel is a rough. brutal. unmechanicn l remedy, 
and no 1.uheel is fit Jor use which needs such chipping to 
malie it cut. 

WITH THE COMPLIMENTS OF 

The Tanite Co., of Stroudsburg, Pa. 
To THE 

FO R E MA N .  
The men under your direction will work with more 

profit to themselves and their employer If the tools and 
machines they use are of such kind and ir.. such order 
that they turn out the most goods possible, of the best 
quality. and with the least danger, fatigue and annoyance. 
These men wi11 be on better terms 1.uith you if you make 
their work easy and profitable. To do easy and prOfitable 
work, grinding machines and wheels should be placed in 
convenient positions-belts. pulleys and revolving set. 
screws should be out of the way or enclosed-dust should 
be removed by suctivn fans-machines of ample wei¥:ht 
should be �o mounted that they run with the least posS1,ble 
shake, and good Emery Wheels should be used. As all 
makers claim to make good wheels, and as your Grinders 
wil l give you the most confusing opinions, we offer a few 
ideas as to what is a good wheel. A good wbeel is that 

TO THE 

SU P E R I NT E N D E N T. 
If solid emery wheels are used in the factory you man

age, it is because they are labor-savi l lg and money
making tools. It is of importance that they save the. 
most lab(w and make the most money. Ordinary grinders 
can use them, and ordinary foremen keep them in propel' 
condition ; but to attain the greatest economy. sonnd 
judgment and techn i cal ski n are needed. It i s  hard ly  
necessary to plead with you for high 8peeds. free cutt ing 
wheels and solid machines. We might fl S  weB ask you to 
run your circular saw by steam and to keep it sharp. 
But we do need to point oui that UO orJmary grinder or 
foreman is likely to make a cnrrect estimate oj a 'Wheel's 
money value. There are too many factors in the problem. 
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all have to be taken into account. So, too, do incidental 
stoppages and accidents. r['oo often wheels are accepted 
or condemned on superficial and m istaken observHtion. 
This is most apt to occur when some ditTerent make ot 
wheel is on trial. For instance. nearl y all American 
makes are too hard. Through long use, however, the 
men become habituuted 10 the poor tool, and compen
sate for its defectfl by wearing themselves out with ex
cessive pressure. or wearing the wheel out by hacking 
and chipping. If one of the free cutting m<lkes il'! t hen 
offered for t rial , the grinder applies the same excessive 
pressure, and wears out the  free cuttinl! wheel so fast :ls to make it appear wasteful .  He onght to lessen his 
pressure, and thereby save both the wheel and himsel f. 
A t such trials. over-hard wheels are often accepted. be
caus:e the observation is made during the first few m i n
utes' use of a fresh wheel. Now it is a demonstrated fact 
that of ten different makes. scientifically tested. on/, ll 
two maintained their cutting capacity to the hlst. whi le 
al l  the rest d id  their best work in the tirst few minutes, 
and then stelldHy deteriorateo. 
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suits." So does an old shoe, wrongly shaped and badly 
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sUit better than a new one, Ull the new one is bru-

WITH THE COMPLIMENTS OF 

The Tanite Co., of Stroudsburg, Pa, 
To THE 

BOOK·KE E P E R. 
As our invoices come under your notice, the compara

tive prices of our goods are matt.ers of consideration. 
P)f'ase note our views on this subject. 

M A C � H I l\" .;S. \Ye do not claim to make better or 
cheaper machines t h an  others, for t heff� are many larger 
and better machine shops than ours. We claim to make 
grinding machines as chenp and good as any. Many ma
chines appear cheaper than ours, because a lower price is 
fixed on a mllchine of same desig-Jla t ion and said to have 
the same capacity. As a rule. such machines are oj lighter 
w
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coupled with our improved appliances and processes, we  
can supply emery at  prices lower than YOll can buy i t  
elsewhere. Twenty-three years of experience in tbe use 
of this article enable us to assure you as to the quality of 
these goods. 

E,U I, R Y  WHEE L "' .  Our prices for these goodg 
are about the highest in the world, but t.heir value justi
fie! the price. 'l'hese wheels are p)'oducti1)c tools and their 
va.lue depends on their productiiJe capacity. Many other 
makes fire in use. and Buch use is apparently satisfac
tory i superintendent. foreman, and sometimes even the 
grmder working by the piece agreeing that they see no 
URe of changing tct higher priced goods. Our answer is 
that the higher priced goods are sajer and cause fewer 
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break.downs and repairs ;
. 
that their productive capacity 

is greater. because they grmd off more metal in a given 
time, and because they cut more freely, and so require less 
pressure and cause less bodUy faU(f!w to the grinder. 

M I !'!CELl.A N E O U S  Goun ,.. . Our price, on 
these goods, such as Diamond 'roo Is, Whet Stones, Knife 
Sharpeners, etc., will be found justly proportioned to 
their value. 

1600 STEAM LAUNCH 
FREE ! 

HOW MUCH WILL IT WEIC H ?  
W • • ", "' •• ••• .,. ... _ mok' •• • pu,.",.. .. .. bl, JuJY .. " B91 D�Vlla D��t & ��r �� & �U[SS 00 iw weicht. \ho ODe guesaane 

...,.., too pl '\. I' O. B. \an [)etroJ.t., • 

12 to 18 East Atwater St. 
il e trolt, ill ich . .  U. S. A .  

A guess with every purchase. 
SIi:{'URE AnDRESS, 

as advertisement does not ap • 
pear regularly. 

For Sand, Gravel, Phos- LA U N  phatef: • .Marl. Fertilizers. C H E S, etc. MIXING MACHIN-
ERY for Baking Powder. 
.... lol1r. Orugs, Plaster�, YAC H TS Fertilizers, etc. Send for , catalogue. J. H. DAY 
& CO .. Cinclnnati, O. TOW B OATS Branch Office, 35 Murray St., N. Y. 
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S-D 1 1 · New Illustrated Catalogue FREE. 3 R I G . l:."1��i�l:°:Sa�� eHA S. P. WILLARD 

logue for two stamps. Kelsey & (:0., Meriden, Conn. No. � Domtnl�k Street, 
&; CO . .  

�ARGAINS Nlrw BIOYOLES Easy Payments, 
. , .. with no extra charge • . MtrBPrlee,ODI'8 

'00 Crescent Safety. ballhear'gs$OO $10 
Mercur iamond Safety, all steel .. $100 $15 
Sl'ring\feld Roadster. headers imposs " $120 $70 
'00 Allier. Champion, highest grade. .. $100 $60 
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CHICA G O .  
-----------------------

PATE NT FOR SALE.  SEt!'l'DHfi13'��H Agents look here ! 158 dozen sold In one County If you want a rapid seller with big protits, write to 
___ H_._S_. P�A_8_·E_,_. _t"_' I_E_l_m_Street. Cincinn"ti. Ohio. 

PLAYS Dla1ogu�, Tableau", SP8lll<erl. for . 8chooltOlub& Parlor. Best out. Cata. 
lOKue free. T. S. DBNI8ON,Chlcaao.lll. 

PROPOSALS. 
PROPOSALS FOR MAIL·BAG CORD· 

FASTENERS AND FOR IRON AND 
STEEL, &c.,  FOR POST OFFICE DE-
PARTMENT. 

POST OFFICE DEPARTMENT. WASHINGTON, D. C., 
�"'ebruary 28, 1891.-Sealed proposals will be received at 
this Department until noon. on Wednesday, the sixth 
day of May. 1891. for furnishing, according to contra.ct. 
Mail-bag Cord-fasteners, Iron, Steel. Brass. Oils. and 
Waste. All proposals must be in accordance with the 
specifications, which can be obtained from the Second 
A ssiRtant Postmaster General ,  Mail Equipment Division. 

JOlIN WAN AMAKER, Postmaster Gent!rai. 

B E R M U DA. 
NOTICE TO E N G I NEERS, CONTRACTORS,  Etc, 

Sealed tenders for deepening the channels Jeading 
into Hamilton Harbor. Bermuda, will be received at the 
�����?

c�(
��: ���n

J�1 Secretary. Hamilton, Bermuda. up 

TUKRDAY. THE 14TH OF J ULY, 1891. 
Tenders to be sent in in duplicate, and to be marked 

on the covers. " 'l�ender for Channel improvements." 
Com plete plana of the work may be seen. and specifi

cations, conditions of contract, forms of tender. and 
printed information regarding the work way be obtained 
at the office of the Crown Agents for the Colonies. 
Downing Street, London i at the office of Her Britannic 
e}a;�:
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'fhe Government of Bermuda will not be bound to ac
cept the lowest or any other tender. 

W. CARDY HALLETT. Colonial Surveyor. 
HAMILTON. Bermuda, March. 1891. 

Experimental Science 
BY 

Geo. IT.I. Hopkins. 
I n t e re s t i n g  Experi_ 

ments in Everv Branch 
of Physics. Descriptions 
of Simple and Efficient 
Apparatus, m u c h of 
which may be Made at IIome. Among Subjects 
treated are Electricity in 
all its Branches, Magnet
ism. Heat, Light, Photo· 
graphy. Microscopy. Op
ti cal I llUSIOns. Mechan
i cs. etc. A world of Valu
a b I e Information. A 
Source of R a t i o n a l  
Amusement. ·A superb 
work for Young and Old_ 

lllustrated Circular and Table of Contents sent free. 
140 PAGES. 680 ILLUSTRATIONS. 

P R I CE, by m n i l ,  postpaid, • _ D $"'.00. 
M U N N  & CO., Publishers, 

Office of THE SCIENTIFIC AMERICAN, 
361 Broadwav, New York. 

THE ADDER 
One-quarter actual size. 

SAVES TIME� 

Will add any 
number 0 fcol
umns of Jig
ures, one, two 
or three col
umns . at a 
tim e ,  w i t l, 

positive ac 
,·uracy. It 

its results are immediate, always reliable and 
correct. Economy o.f money, trouble 

AND BRAIN LABOR 
is · achieved by this ingenious little machine, 
70hich must be seen to be appreciated. Price. $7. 
Send for descriptive circular alld testimonials to 

WEBB' S ADDER CO. ,  S 8 J Cedar Street, New York. 

FC>R. S.A.LEQ 
Patent No. 446,001. dated February 10 .  1891. Fire Escape. The best out. Always readv. Safe. simple, and reliable. Attached to inside of window. Two persons can de
scend at one time. For particulars, addr�ss 

GUS'l'A V .\, ULr.I�R, Madalin, N. Y. 

ICE-HO USE AND COLD ROO.vI. --BY R 
G. Hatfield. With directions for construction. Four 
engravings. Contained in SCIENTIFIC AM.EHICAN Sn p
PLEMENT. fi9. Price 10 cents. To be had. at this om('p, 
and of all newsdealers. 

S���!-!�un!t BICYCLE 
eelld for pril!cs to A W. GUMP& CO. ,Oayton,O. 

New Bicyc) es at red uced 
prlCes. and 400 second-hand onBI�yJ���cG�n�e���1·1ype 
Writers taken in exchange. 

Boys' or Girls .in. Safety, with rubber tires, $ 15 .00. 
Boys' 25-inch Safety, with rubber tjres - - 1 7 .50. 
Gents' SO·iuch Safc�y, I;).ill&to b'g's and pedals. 00.00. 

T H E  · B A C K U S W AT E R  M O T O R . i T H E B A C K U S E X H A U ST FA N .  
Witb 01' withont Governor. Supplies from hydrant pressur., the cheapest power known. I A Wonderful Air Mover. For Drying all kinds of goods (special Dryers built and re

invaluable for blowing church organs, running printing presses, seWing machines, lathes, sawst A'hlts �uaranteed)' Invaluable in Bleacberies, Dye Houses, Hat Shops, Acid and Paint Works, 
coffee mills, fans. sausage cutters. elevators, and aU machinery requiring light power. No Woolen and Cotton Mills, for removing steam. dust, smok�J hot air, acid fumes. bad odors and 
flri IIg-. no fuel. no ashes. no repairs. noiseless and compact. No extra insurance. Always ready. for venttlatin,;r Hotels, Laundrtes, Public Buildings, etc. nigh Speed, Engine and Fan combined. 
�upplies from 3L to 10 H. P. Int!>rchangeable jets and improved in every detail. Ref ... """". in all part. 01 the oo .... t",. 
Se:a.c:t. :ror IIilpeo1.a� c1.rCu.�ar. 1;0 't:b,e Baols.u.. �a1;or :D.!i:01;or 00. No-vvarls., M". J. 
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"ll(i)veriieements. 
Inside PO Ke, each in se rti on - - • - 7 :i cen ts a line 
Back PnKe, each i m ,erlion • - - - $1 .00 a line.  

The above are charges per a�ate hne- -about ellorht 
words per line. 11his notice shows the width of the l ine. 
and is set in Rilate type. Eng'ravinJl8 may bead adver
tisements at the same rate per agate line. by measure
ment, as tbe letter press. Advert isements must be 
received at publication office a8 early &8 Thursday morn
I ng to appear In next Issue. 

OVERMAN WHEEL CO. , CHICOPEE FALLS, MASS. 
aoaTON. WASH I N GTON. D E N V E R. SAN FRANC ISCO. 

•• G. e PALDI N G .  BROS • •  SPECIAL .a�N"'. 
CHICAGO. NBW YORK. PHILADELPHIA. 

A '!�!! ca\Vt��n!�i'e !�!ri!��!�SY!£�! 
Add:e��

r
��

n
&

s
�o.��.

t
[Dl�:S�i, ,��a����7i:: 

T H E  N EW M O D E L  . , H A L  .... " 

Jeitutifi e �mtrieau . 

SAWS Wamed 50.000 Sawyers S A WS 1 ATMOSP HERIC DUST.-BY WILLIAM a n !l  Lumbermen t o  Marcet, F.R.>!. An address delivered to the Royal 

A send ';'S their full ad�ress lo�  a copy of Em- A Meteorological Society. ContaIned In SCIENTIFIC erson . pr Book 01 ... ", W :o; ,  new, 1890 edl- AMEJUCAN S U PPI,F.M E ' T, No. ,:;:; .  Price 10 cents. g��. fov:ge:lrn:�;d
t
�e:ri���?nU:���i.U:i1�

W 
I To be had at this omce and from all neWSdealers.· . 

W wonderful effect upon improving their qual- I 
ity and toul!hness, enabl ing us to reduce . ELECTRIC S Jlrlces. Address EIU E RSU N ,  Sllll'l'll S . &; CO. (Ltd.),  BeRve .. F a l l s ,  Pa. PERCUSS I O N  D R I L LS 

A D D IT I O N ,  SU BTRACTION, Marvin System of Percussion Tools. 
M U LT I P L I CAT I O N ,  D I V I S I O N, Dril l contains no commutator 
I N T E REST, EXC H A N G E. PER- nOllrgi���t�Oa��a���·tected in clos-
C E N TAG E ,  &c. ad metal l iC cases. 

The CO M PTO M ET E R  ",���
r
�as�f7���d�:k tg�,::�\,:;.;n:'':,� solves rapidly and accurately all air drills. b��;:.tic;�:e��Ae��ct?EF�f�� Safe and reliable. Not atfected by 

Entire relief from mental strain. JDoisture, dampness, or dripping 
Adapted to all commercial ac- wbte

w . ht f d 'n 'th t ·  d counting and scientific compu.. elg ab6ut :60 p��ndS.n
po , 

tations. SEND FOR CIRCULAR. Speed of dril l ing in 
hard granite, 2 in. hoJe, 
! inCheSl:er minute. FELT Be TARRANT MFG.CO. , 52·56 I I l 1 nois St .. Chlcaao. 

Send or descriptive 
pamphle and. prices. 
Edison Ge n e","l 

El ecn-ie Co. 
Edison Building, 

Broad St., New York. 

[MAY 2, 1891 . 

Otis Eloctric Elovator 
-ALSO

Manufacturers of the Standard 
Hydraulic Passenger and 

Jrreight. Steam and Belt 
ELEVATORS, 

Otis Brothe ... & Co., 
38 P .... k Row, N e w  YOl·I, 

SCIENTIFIC AMERICAN SUPPLE-
M ENT. Any desired back number of the SCI ENTIFIC 
AMERICAN 8UPPLElti ENT can be had at th is office for 
10 cents. Also to be had of newsdealers in all parts of 
the country. 

PA S SE�GER & F��I GJ:iT 
- N E W  y O R K  8 0 S  

THE PENNA.  D I A M O N D  D RI LL & MFG.  CO.  
B l IlDS IIORO, PA., Builders of Hi�h Clas. 
Steam Engines. Diamond Dril ling and General 
Machinery. Flour Mill Rolls Ground and Grooved. 

NEW MAIL 
New Grade, 8 1 0 0 .  

CUSHION TIRES and T.ANGBNT 
S POKES . 

Handsomest and Best Diamond 
Safety. 

Send lor Catalogue and. Second.
Hand List. 

_-':"-""1JOl1 

Also Sole  N ew England Agen s for 

LITTLE G IANT 
PIUCE, 83:i.OO. 

Only Bey's Safety with a 
Spring Fork, preventing tn�'!tii���j jurv to young riders from 

!i! jar and vibration. 

If you want the SIMPLEST and BE!ST 
DEVELOPMENT OF A M  E R I C  A N WM READ & SONS 1 07 Washi n gton St. 

I ,�!�J£.',y'oo'.���,�� 
• investigate the ·· Handy." It is more com

pact. and costs much less than any other 
Gate Valve. Write for Catalogue. 

����::��nJ�;re;'l
t
�·.f:s"d�kl1'��rgf��!���gt'h!���;,I.: . , BOSTON, IlIA S!!!. 

���:I=\�U���� ��dt�����r:U!".}:�8 ��':'�::'f. ��� 
traor�lnarilY large yields have been obtained in  the last 
decade. With 8 figures. Contained In SCI E N TIFIC 
A M BRlCAN SUPPLEMENT, No. 7 1 6 .  Price 10 cents. To 
be b ad at this omce and from all newsdealers. 

Scientifi c B� Catalogue 
RECENT L Y  P U II LISH ED. 

Onr new catalogue containing over 100 pages, Includ
Ing works on more than fifty different snbjects. Will be mailed tree to any address on application. 

A Perfect Typewriter. Best Manifolder. Terms to 
Agents liberal. Portable, Inexpensive. Writes all Ian" 
1l1!�f��sh -'i�a:xt:;e:!�;'!S��f��'!?�t satisfaction with the 
Hall 'l'ypewriter. Impressions and alignment ftre both 
more perfect than any other typewri�er th�t 1 know,�nd 
it is simply a pleasure to use it. It IS dehgJ.!tful ly sun-
pIe and manageable." (Signed) W. D. HOWELLS. 

Send for Catalogne and Specimens of Work. 
Address N. TYPEWRITER CO., 8 'l'emple PI •• Boston. 

I'_�

T 

..... 

HE Motor of 19th Century 
Can be used AnyPlace.to doAny 
Work, and by Any One. No Boil
er ! No "�ire ! No Steam ! No 1������1� Ashes ! No Gauges ! No Engi-
neer ! A perfectly 8afe Motor 
��

r 
�lcA��

s ��!fu�ft�S�;nt O�� 
hour to each indicated horse pow�===-;=...I!� er. l!'or circulart:l. etc., address 

Eco"o";y, Reliabil ity, CHARTER G AS E N G I N E  CO. Simplicity, Safety. P. O. Box 148, !Sterl in", I l l . 

Steam ! Stea m !  
Q u a l ity H i g h e r, P ri ce Lower. 

For Strictly Cash, Complete Fixtures except Stack. 
2-Horse Eureka Boiler and Engine ,  - $ 1 45 
4- " " " " "  - 225 
Other Sizes at  low prices. Before you buy "et our prices. 

B .  W. PAYN E ", SONS,  
D o-awe,· :i 6 .  E J.ll1 I R A ,  N. Y .  

STEAM ENGINE . HOW TO MANAGE. 
� Ir!\v�thAw';,�l ���

c
��:l, 

p
:g:,

r pg ::n���
j
�?:,.; w�r.; 

supply, how to clean the engine, how to clean the supply 
pipe. how to I/:auge tbe pump, etc. With 12 1 1 1ustrations. 
Contained in SClltS'TI F lC AMERICAN SUPPLBMENT, No. 
7 <1" . Price 10 cents. To be had at this office and 
from all newsdealers. 

24 Keys, with 
Lock attach

men t. Patented 
1875-&-7. My inven
tions, and will sue 
al1 concerns lemng 
Musing the Safety 
Lock attachment, 
according to De
Cision of Circu it 
Court of U. S. for 
S. D. of N. Y. 

Send for Circulars to 
206 Broadway, New York. P. o. Box 2875. 

THE AMERI�AN DELL TELEPH�NE ��. 
95 M I LK ST . ,  BOSTO N ,  M ASS. 

Thi s  Com pan y owns the Letters Pateut 
granted t o  Alexander Graham Bell, March 
7th. 1876, No. 174, 465. and Janu ary 30th, 
1877. No. 1 86. 787. 

T h e  transmission of Speech by all known 
forl lI s of Electri c  Speakin g  Telephones in
fri l lges the right  secured to this Company 
by the above patents, and renders each 
indi vidual user of telephones not furnish
ed by it or its l icensees responsible for such 
un lawful use. and all the consequenceli 

thereof, aud liable to suit thprefor. 

The lunkenheimer Brass Mfg. Co. 
111-17 E. 8th St., C incinnati, o. 

f.K.JOHB MalHlla 
STrAM PACKIN G 

Boiler Coverings, Millboard, Roofing. 
Bnil,:Ung Felt, Liqnid Paints, Etc. 

DESCRIPTIVE PRICE LIST AND SAMPLES SENT FREE. 
H. W. JOHNS MFG. GO •• 87 Malden Lane, N, Y. 

45 sold i n  '88 
2,288 sold in '89 
6,268 sold in '90 

20,000 wi l l  be sold in '91 

� 
!Oil 

THESE FIGURES TELL THE 
STORY of tbe E VER·GROW. 

lNG, EVER-GOING, 
EVERLASTINQ 
Steel AERMOTOR 
Whe • .., one go.,. 

others Collow, and 
WE TAKE THE COUNTRY" 

� l-
e I\iCl)..a Wh��:V�� 5,OOO dy. E-t �!III namometrio were made on 61 different 
II::! =&&.(I) forms of wheels, propelled by artificial and 
riIiI�OC therefore uniform wlDd, by which were set· 
1iIi1 8  ... :c :�e: p��:�t���a:l :�::�!O�e �::l�o�:' f;�z2 angle, curvature and amount of Jail surface. �:"i o; the resistance of air to rotation,obstructioDs 

t: t:1L !�8!::C';i���I, b�;o�e a�::a:he!1�
o
�

n
i:rr::� '""' vanelesa mill, aod numerous other more :: et2. though not less important quel· � ;;.... tiona. These investigations proved that 

IS 1:11 Q the power ot the best wind wheels could 
�7I 111 be doubled, and the A E R M O T O R  o g.a:::: demonstrates it has been done. 
� � ... 

the ::,��
r
:;1 rrl����t:se g!�d�:��� �1c pays freight both ways, and 

CD�III enormous output ofits factory a:�1I: which has made possible a reductto.n ot .... ��1i U 1B:::t:;lft prices so that it furnishes the best arti-
_ cle at less than the poorest is sold tor. want a firm Fizea Tower made: 
!1 St1ou���'th���:O:.��eJ 1� WUT 

R� & STEAM F!!!§!.§ SUPPLIES 
Rue'S Little Giant Injector. 

SCREW JACKS. STURTEVANT BLOWERS. &c. 
.I 0H N  �. URQUHART, 46 Cortlandt St., N. Y. 

POPE M FC. CO. , 77 FrankUn Street, BOSTON. 
JInoncll HOUle.: 11 WarreD St.. NEW YOllX, 291 Wabllla 

Ave.. CHICAGO. !'actolT. HAR'rl'ORD, COI!IIf. 

ARTIFICIAL INCUB A TION .-A DE-
scription of the French process of raising chickens. 
With 1 figures. Contained ' in SCIENTIFIC AMERICAN 
SUPPI,EMENT, No. 7 ' S. Price 10 cents. To be had at 
this Office and from all newsdealers. 

C:> U EI.  
Reducing Valves, 

Lever Valves, 
Damper Regulators, 

Pump Governors ,  
etc., are the standard i n  all the largest 
and best equipped plants o! the wol'ld. 

A d opted bv the U. S. N avy. 
Send a 2-cent stamp for a stamp case 

��I:.�i'if��sJ'o�t.'1r�t�mps sticking 

We also sell Standard Thermome-
t��S·f�O�· l�il

l
a��;�

el
toC��b:r;!�

t
l�; 

$2, regular price $3. Stamps taken, 
Mason Regulator Co" 

12 Central St •• Boston. Mass .. U. S. A.  

NEW EYES h!..�wI�=�b ��� 'loeb, films and scan, and restores 
paralyzed nervea, wIt.hout the knife or risk. Weak or dul l  
eyes made bright and strong. Nothing l ike It to restore 
eyesight. Ageuta wanted. N.w EyBS, Glenl Falls, N. Y • 

T H E F I S H K I LL "  CO R LI SS E N C I N E  
COMBININe A MAXIMUM OF ECONOMY, EFFICIENCY, AND DURABILITY. 

F i s h k i l l  Land i n  Mach i n e  Co . ,  F i s h k i l l -on-H u d son , N. Y. 

IlIUN N  &: CO., Publishers SCientifiC American. 
361 Broadwny, New York. 

C O N S U L T I N G E N G I N E E R .  M EC H AN I CAL D R AW I N G AN D D ES I G N I N G . H .S .DEFOREST 1 26 A.LI BERT Y ST NEW Y O R K. 
KOCH'S DISC OVERIES.-A FULL AC-
conntof Dr. Koch's remedy for tuberculosis, the method of USing it. etc. With 9 Illustrations. Contained in 
SCIENTIFIO AMERIO. \N SUPPLEMENT. No. 7S:!. Price 
10 cents. To be bar I at this office and from all news
dealers. 

Seven New 
Styles and 

Sitlles 
ALL LOADED WITH 

T1'ansparent 
Films. 

For sale by all Photo. Stock Dealers. 

THE EASTM A N  COMPA NY, 
Send. for Catalol/U�. ROCHESTER, N. Y. 
GYMNASTICS FOR GIRLS. -AN IN-
teresting account of the course of instruction given 
at the Berkeley Atbletic Club for Ladies. With 18 illus
trations. ContaIned in SCIENT I FIC AMERICAN SUPPLE
MBNT, No. 7 1> 3 .  Price 10 cents. To be had at thIs 
office and from all newsdealers. 

THE P REMIER CAMERA 

Simple of M a n i pulation. 
Pl ates o r  F i l m s  are used. 

The S h utter i s  always set. 

PR I C E  $1 8 . 00.  
Send (or Catalogue and copy of Modern Photography. 

ROOHESTER OPTICAL OOMP ANY, 
14 S. Water St. , ROCHES1'ER. N. Y. 

PRINTING I N KS 
The SCIENTIFIC AMBRIC.AN Is printed with CHAS. 

ENEU J OHNSON & CO.·S INK. Tenth and Lomba.rd 
sts.,PhUadelphia,and '7 R08e St., OPP. Duane, New York 
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