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EIGHT LIGHT DYNAMO. 
BY GEO. M.· HOPKINS. 

Unfortunately for the tyro in electrical matters, no 
rule or set of rules exists in the literature of dynamo­
electric machinery which would enable him, with en­
tire confidence of: success, to plan' a new form of 
dynamo, or even to attempt to construct any one of 
the well-known forms. The available)nformation gen­
erll.lIv failfl in some minor details. thus. in some de-

gree, obscuring the whole subject, and awakening 
doubts as to the best course to pursue. One might 
follow such information as closely.as possible, and pro­
ceed so far as to make an operative machine, and yet 
it might happen that no current could be evoked from 
it, simply for the wallt of specific kuowledge as to how 
to secure the first i.ncrement of m�netism necessary 
for starting the inductive process. 

. 

The writer knows a case in point where good work­
manship, proper proportions, aJ;ld:correct connections 
failed of giving any results whatever. Naturally, re­
winding was resorted ,. to, Qut to no purpose. Other 
experiments were tried, with no liJ,etter results. But, 
ftnally. acting upon a hint given by a builder of dyna-
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mos, the maker of the machine was out of his difficulty 
almost in an instant. 

'It. is not the purpose of the present paper to treat on 
dynamos in general, but to give, as fully as possible, 
specific information as to the construction of a small 
dynamo-electric machine capable of supplying a cur­
rent for 'eight sixteen-candle power incandescent fifty 
volt lamps, or a larger n umber of smaller incandescent 
lamps of suitable resistance. or a.n arc lamp of ordinarv 

Fig. 1.--EIGHT LIGHT DYNAMO. 

power. The armature speed is 2,200 revolutions per 
minute, and the macbine running normally requires 
one horse power to drive it. The machine weighs 130 
pounds, and occupies a floor space of 8 X 18 inches. 

The dimensions of the machine are tabul�ted below : 
lIeigbtof jleld magnet, , . . , . . . . . . . . . ... . . . . . . . . . .  . . 
Lengtl1 of lield magnet waist . . . . . . . . . . .  - . .  : . . . . . . . 
Width of deld magnet waiSt. . . . . . . . . . . .  ; . ' . . . . .. . . . 
Thicknesl of lield magnet waist . . . . .. . . . . . . . .. . . . . . . 
Depth of polar extremities from waist to baee . . . . .  . 
Width of polar extremities. . . ... . . .  . .  . . .  • . . . . . .. . 
Thickness of polar extremities •. . . . . , . . . . . . . . . . .•. . . 
Diameter of bore of polar extremitie". . . .•. . . . .  _ ' .  
Thickness of yoke . . . . . . . .  : .:.... .. .. .. . .... . ...... 
Diameter of bolts passing through the yoke.. . . . . . . 
Length of IIrmature shaft, ................... ..... . 

18 inches. 
6% ' " 
lS% 
1% 
4� 
6%: 
8 
3" 
1% 
% 

IS .. 

[$3.00 per Year. 
Diameter of armature shaft . . . . . . . .. .. . . . . . .  , .. . . . . . 
Diameter of armature shaft bearings .. . . . . . . . . . . . .  .. 
Length of parallel faces of armatnre. _ . . .  , . . . . . . . . . 
Diameter of iron rings of armatnre core, ontside . . .  . 
Diameter of rings of armature core, inside . . . . . . . . .  . 
Thickness of rings . . . . _ ' , .. _ . . . . . .. . . . . . . . . . . . . . . , . .  
Number o f  iron rings o n  armature core. . . . . . . .. . . .  
Diameter o f  wooden armature core. . . . . . . . • . . . . . .  . 
Length of wooden armature . . . . . . . . . .. . . . . . . . . . .  , . .  
Length of armature core . . . . . . . . . . .. . . . . . . .. . . . 
Number of divisions of the armature core . . . . . . . .  .. 

% inches. 
l1i 

6% 
3 

1% 
.'� 

39 

1% 
6% 
6% 

24 

Nnmber of divisions of the commutator cylluder . .  � 
Length of commutator cylinder. . . . . .. ..,......... \} Inches. 
Width of brushes . . .  . ... " .. ,............ , . .. .. . il 
Size of wire on armature, No. 20 Am. W. G . . ,' ' .... 0'027 in diam. 
Length (approximate) of wire in each armature coil* 25 feet. 
Number of convolutions in each layer . . . . . . . . . .  _ . . .  8 
Number of convolutions in each coil . . . .  .... ....... 16 
Number of layers in each coil . . . . . . . . , . . ... . .... . .  
Number of coils i n  each 'space of the armature . . _ _  , 
External diameter of armature .. . . . . _ . '  •.. " . . . . . . .. . 
Weight of wire on armature . . . . .  ' . . ... . . . . . . . . . . . . . 
Diameter of pulley on armature shaft . .  , . . . . ..•... . .  
Width of pulley on armature shaft . . . . . . . . . . . . . . . .  _ 
Width of driving belt . . . . . . . . . . . . . . .. . . . . . . . . . . . .  . 

(Continued on page 261.) 

2 
2 
3% inches. 
�pound9. 
3l1i inches. 
2J.9 
\} 

. ;.. This quantity varies a tew inches with the dlJferent coils. 
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J titufific �lUtritau. 
NEW. PROCESS FOR THE PROTECTION OF IRON. 

The problem of preserving iron from oxidation ma� 
fairly be termed one of the great issues of the present 
day. Hitherto it has been effected in widely opposite 
ways. One method has consisted in converting its sur­
face into an oxide, another in applying paint  or enamel, 
another in coating it with zinc-a metal more readily 
attacked than itself. All these methods bear the as­
pect of being expedients merely, and do not present a 
definite solution of the problem. 

Of all the ordinary metals, lead, which resists some 
of the stronger acids, such as sulph uric or hydrofluoric, 
may be regarded as the most durable. A new process 
for coating iron with an adherent layer of this metal 
has recently been discovered and perfected by Mr. F. 
J. Clalller, of the Ajax Metal Co. , of Philadelphia. 
By it the iron is covered with a uniform coating of 
silvery lead. The roughnesses and indentations of 
the iron receive the lead, as well as the smooth parts. 
The result is a perfectly protected piece as long as 
the lead endures, and it is practically everlasting. No 
oxidation can affect the iron. 

We have before us some admirable specimens of work 
done under this new process. It is specially adapted 
for the protection of sheet iron for car and other roof­
ing, for spikes, bolts, nuts, pipes, boiler tubes, water 
tanks, iron bridges, and wherever the protection of 
iron or steel, wrought or cast, is  desired. Its cost is no 
greater than that of the ordinary zinc or galvanic pro­
cess. The superior excellence of the llew method, its 
comparative cheapness, and the wide rang!! of its ap­
plications, mark it, in olfr opinion, as one of the most 
important of recent improvements in the useful arts. 

• ••• • 

SEA LIONS IN CENTRAL· PARK. 

The little artificial pond in the rear of the lion house 
in the Central Park is now occupied by a group of in­
teresting visitors from Alaska. They drowse lazily 
upon the stone coping of the banks, and, tiring of this, 
wabble awkwardly to the brink and dive deep into 
the limpid depths below. When at home in the cold 
North, they keep a sharp eye out for bears and sealers 
while lying upon the frozen rocks, and must devote a 
large portion of the day a-fishing, else they wil l  be 
supperless. Here there is no, one to disturb them; 
their only neighbors being a pair of taciturn pelicans 
and a sad-eyed stork who seems to have one leg more 
than he has any use for. They no longer have to 
catch fish for a living, a supply heing fetched them 
daiiy from the Fulton Market stalls; and perhaps the 
only tlaw in what might be an ideal existence is that 
they are unable to name the quality of the fish they 
prefer on certain days. 

[APRIL 23, 1887. 
though by no means so large, for this is sometimes 15 
feet long. Though harmless in appearance, these sea 
lions are really very fierce at times. They eagerly at­
tack and always defeat the sea otter, often much larger, 
and having powerful teeth. They will even attack a 
boat when they are wounded, and the sea bear (0. [A.] 
Ursina, Cuv.) flees at their approach. The sea lion has 
a keen scent and good sight in a dim light, such as pre­
vails d uring Arctic winters and in polar sfias. 

They are very tractable, and have been taught to 
turn an organ, stand erect on the hind limbs, shoulder 
a gun, and shake hands. 

It is the sea lion which it is supposed that Jason, in 
the mythological story of the Argonautic expedition, 
mistook for sirens, who sat upon the adjacent shores 
and essayed to allure his crew by their singing. Or­
pheus' superior music kept them aboard, however, and 
the quest for the Golden Fleece was not interrupted. 

• f ., .. 

DANIEL DAVIS. 

On March 22, at the age of 74 years, Daniel Davis 
died at Princeton, Mass. Forty years ago he was 
one of the leading' electricians of this country. Heo 
was born at Princeton, and worked on his father's farm 
until he attained the age of 20 years, when he came to 
Boston. After working in the soda factory of Mr. 
Darling, he became acquainted with Dr. Will iam 
King, a manufacturer and dealer in static electrical 
machines, and who also erected lightning rods. The 
flat copper rod now on the Boston court house was p ut 
up by Mr. Davis, for Dr. King. Eventually, after 
various business changes, he began business alone in 

1837 as a manufacturer of electro-magnetic apparatus . 
He had as an associate in much of his work Dr. 
Charles G. Page, the well known inventor. In 1847, 
he published" Davis' Manual of Magnetism," one of 
the earliest works on the subject. 

He did not patent his inventions, many of which 
would have yielded very large returns. Thus, the in­
vention of electrotyping in copper for reproduction of 
type and engravings is attributed to him. He repro­
duced by electrotypy the arm of a girl ; the object is 
said still to be in existence. He was the pioneer in this 
country of gold and silver plating. Many medals and 
awards testify to his achievements. He developed and 
improved Morse's telegraph, making a practical system 
out of the not fully developed devices of Morse. Many 
of the scientists of the day were intimate with him and 
interested in his work. Among them the names of HarA, 
Silliman, Henry, Abott, Farmer, and 'Vebster are given. 
In 1852 he retired to his farm, relinquishing scienc.e 
for agriculture .

. He died comparatively unknown, as 
he suffered the march of progress to go by him. 

These newly arrived visitors are called sea lions, .. f • I .. 

though why such inoffensive looking creatures should THE CELESTIAL WORLD, 
have so terrible a name it is hard to understand; and THE CONJUNCTION OF SATURN AND DELTA 
the visitor to the park, after taking a good look at the GEMINORUM. 
lords of the forest as they pace their cages in haughty The planet Saturn cannot fail to be easily recognized 
fretfulness only a few steps distant, will scarcely see in the western sky in the early evening, as the twin 
any resemblance in these mild-eyed, almost timid, stars, Castor and Poll ux, on the north, plainly point 
creatures. They came from Alaska by boat, though l out his position in the sky. He is an interesting ob­
fully able to swim the entire distance, and, being ject, for his light is soft and serene, and his color 
landed in San Francisco in four large crates, they is like that of pale gold. 
were transferred to a great refrigerator, in which they Keen-eyed observers will see with the naked eye a 
journeyed hitherward, wondering, perhaps, as they star ef the third magnitude a little way east of t.he 
gazed through the slats of the car, how the natives planet. We wish to direct attention to this star. It is 
of the country through which they pa88ed could·�d· known' on star records as Delta· Geminoruin, and 
it so very warm. I Saturn will be in conjunction with it on the 25th· of 

There are eight of these sea lions in all, five cows and April, at 9 o'clock in the morning, being at that tiwe 
three bulls, and it was an interesting sight to see them only 12' north of the star. Planet and star will not be 
removed from their separate crates on the bank of the visible when at the nearest approach , but on the eve­
little pond. A big bull, some eight feet long, was the ning of the 24th Saturn will be near the star and Weljt 
first released. He craned his neck, thrust his nose high of it, while on the evening of the 25th he ·will have 
in the air, and took a good sniff, and then, catching passed the star, and will be found east of it. 
sight of the water, shuffled over to the coping, poised The conjunction is interesting, for it is a phenome­
himself on his flanks, described a crescent with non that every observer can see for himself as he 
his ba,ck, dipped his nose, and the loose jointed, loose watches the apparent approach and recession between 
skinned body seemed to leave ground in series, and to a planet and a fixed star. It is the planet that moves, 
describe the same curve as that which had been traced the star remains fixed. 
by his nose. He remained below about a minute, and Saturn occupied nearly the same position in the 
reappearing set up a terrific roaring, which may have heavens on the 6th of February that he will occupy 
meant that he found the pond neither deep nor salt on the 25th of April, only he was then 8' farther south. 
enough, and disappeared j ust in time to miss the On the 6th of February, he was 4' north of the star, 
answering roars and gruesome howls which came and so near that on several successive evenings planet 
from the lion and tiger dens hard by. The other sea and star seemed to touch each other. The view 
lions seemed anxious to miss them too, for they hastily through an opera glass, when they were separated by 
waddled over to the water and disappeared. The only only a thread of sky, was very beautiful. 
exception was a cow sea lion, who stubbornly refused The pl�nets, as seen from the earth, present three 
to leave her dead calf-it died during the journey different aspects. They have what is called direct roo­
hither ward-and three men were engaged in the strug- tion, when they move eastward, and retrograde mQ­
gle before the dead infant could be removed. Four of tion, when they move westward, and they are some­
the sea lions steadily refused all offers of food, and have times stationary, or seem to be standing still. 
not broken their fast since their capture, some three Saturn on the 6th of February was retrograding, or 
months ago. This is a peculiarity of seals, large and moving westward. He continued in this course until 
small, for, though tenacious of l ife and easi ly tamed, the 17th of March, when he was stationary for a few 
they will often refuse to eat for many months while in days. He then turned a celestial corner, and has since 
captivity, living apparently on their own tissue, as in Illoved eastward, or in direct motion. On the 25th of 
hibernation. April, he will be again directly north of Delta Gemi-

As to the exact genus of these sea lions, it is not easy norum, j ust 8' north of the point he started from 
to say with anything like certainty, there being much seventy-eight days before. 
difference of opinion among the authorities. It reselll- The student who wishes to become familiar with 
bles Steller's sea lion (PlatY1'hynchus, Stelleri, Less.), the movements of the planets will find that a, careful 
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observation with his own eyes will impress a simple in­
c�dent like this upon his memory far more powerfully 
than a hundred descriptions as seen by other eyes. 

The conj unction of Saturn and Delta Geminorum 
proves by actual demonstration that the planets were 
rightly named "wanderers," for they are always on 
the move. The observation of this conjunction is 
easily made. Planet and star may be followed in their 
course every clear evening for a month to come. The 
qnaided eye may behold the scene; a marine glass will 
greatly aid in the observation; and a good telescope 
will reveal a spectacle of surpassing b�auty. For with­
in- its field of vision, the wonder of the system will be 
seen, encircled by his glowing rings, the picture in­
cluding several of the Saturnian satellites, while the 
far away star, Delta Geminorum, will shine, previous 
to the 25th, on the east, and, after the 25th, 'on the 
west of the planet. 

THE NUMBER OF STARS IN OUR UNIVERSE. 
M. Hermite, a French astronomer, has made some 

curious mathematical observations concerning the 
number of the stars. According to his computations, 
the total number of stars visible to the naked eye of an 
observer of average visual power does not exceed 6,000. 
The northern hemisphere contains 2,478, and the south­
ern hemisphere contains 3,307 stars. In order to see 
this number of stars, the night must be moonless, the 
sky cloudless, and the atmosphere pure. Here the 
power of the unaided eye stops. An opera glass will 
bring out 20,000 ; a small telescope will bring out at 
least 150,000 ; and the most powerful telescopes that 
have been constructed will shqw more than 100,000,000 
stars. 

' 

It is well known that in order to compare stars with 
each other, they are divided into classes or magnitudes 
�ording to their apparent brightness. There are 20 
stars of the first magnitude. In passing from one 
order of magnitude to the succeeding, it is found that 
the number of stars follow the law of an increasing 
geometrical progression, <;>f wllich, tll_a first term is 
19 and the ratio 3. There - are therefore 57 stars of 
the second maguitude, 171 stars of the third magni­
tude, and so on. When the fourteenth magnitude is 
reached, the number of stars has increased to over 
30,000,000. The number of stars really observed cor­
responds nearly with those found by calculation. 

M. Hermite elaborates another law, which is that 
tlw total luminous intensity of the different orders of 
magnitude of the stars follows also an increasing geo­
metrical progression, of which the first term is 19 and 

3 , _  tJie ratio is --. - Thus it takes 110 stars ot--the- sIxth 
2'56 

magnitude to equal one of the first, and no less than 
202,314 stars of the fourteenth magnitude to equal one 
of the first. 

M. Hermite concludes that the light emitted by all 
the stars upon the whole surface of the globe is equal 
to one-tenth of the light of the full moon. According 
to Sir William Herschel, the light of the full moon is 
equal to that of 27,408 stars of the first magnitUde. 
The light of all the stars is therefore equal to 2740 8 

The Fa8te8t Doat In the World. 
The application of twin screws to torpedo boats is 

practically a new departure, for although twin screws 
have been suggested and even used in fast launches 
capable of carrying a spar torpedo, they have never 
been adopted or even tried on a large scale in torpedo 
boats of the first class. The more interest therefore 
attaches to the trial trip made recently of a twin 
screw torpedo boat, one of two built for the Italian 
government by Messrs. Yarrow & Co. , of Poplar. This 
boat has the following dimensions: Length on water 
line, 140 ft.; beam, extreme, 14 ft.; draft, 5 ft. 4 in. ; 
displacement, 100 ton�. Steam is supplied by two 
locomotive boilers, one forward and one abaft the en­
gine room. Either boiler can supply either engine or 
both. The screws are dri ven by two pairs of compound 
engines, indicating over 1,400 horse power combined. 
Condensing water is supplied by centrifugal pumping 
engines, arranged to pump out of any compartment in 
case of leakage, while ejectors and hand pumps are 
fitted to each of the main compartments. This boat is 
fitted with no less than ten water-tight bulkheads, and 
Yarrow's patent water-tight ashpan arrangement to 
both boilers, by which the fire is prevented being put 
out in case of water entering the stokeholes, and the 
boat can run 50 or 60 knots after the stokehole is 
flooded, an advantage the importance of which can­
not be overestimated. Double steam steering gear is 
fltted to work either rudder quite independently of 
the other. 

The armament consists of two bow tubes and two at 
a very small angle with each other on a turntable aft 
for side discharge simultaneously, to insure at least 
one torpedo hitting. She also carries two quick firing 
Nordenfelt guns. Cabins are fitted for the crew for­
ward, petty officers right aft, and a saloon, lavatories, 
etc. , are provided for officers further amidships. 

The trial trip took place in the Lower Hope, below 
Gravesend. The weather was very rough, the n umber 
of people on board thirty-three, equipment complete, 
and load carried 12 tons. 

Steam Ivacuum �volu. Speed I Meau Second pressure. • tIona. • • mean. 

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

1 ! 135 27 365 
2 129 27 864 3 128 26J1! 365 4 ]30 26y' 370 
5 131 26� 372 
6 132 27 364 

knots. knots. knots. 
22 641 } 
27-272 24'956 
22-360 24'816 
27' 692 21; - 026 
22'360 25'026 
27'692 25'026 

� 24-886 
, 24 '921 

25'026 
25-026 

Means -lOO'-2� 1--3-66---1-----:,-------, 24-964 

This is practically a speed of 25 knots or 28 miles per 
hour. This is the greatest speed ever attained th1'ough 
the water by any ship or boat, and is a wonderful per­
formance. We shall have more to say concerning this 
Italian torpedo boat. Meanwhile we may point out 
that our own government would use only a necessary 
precaution if they took care to provide this country 
with an adequate number of similar boats.-The 
Engineer. 

.1., • 

stars of the first magnitude. Using these data in car· Pho8phare8cen' Photography. 

257 
fully solarized, then removed it to the dark room, and 
placed it in contact with another tablet, under pres­
sure_ It was impossible to discover any communication 
of phosphorescence by colJtact, and if any occurs it is in-
8ignificant. I also observed that prints and camera 
impressions on my tablets appear perfectly sharp to 
the eye, and found that they could be reproduced 
sharply by photographing in the camera. I therefore 
conclude that it is possible to make sharp camera pho­
tographs by the aid of the phosphorescent tablet, but 
that the method has no value, because it is always 
easier and better to make photographs in the usual 
way. 

It has been suggested that the tablet might offer 
some advantage in the reproduction of colored objects. 
It is true that the color sensitiveness is not the same as 
that of silver bromide, but the difference has been 
found to he altogether in favor of the silver bromide. 

The second known fact that I mentioned is that 
heat releases (exhausts) phosphorescence. It does not 
appear to have occurred to any one that this might be 
made a means of producing camera pictures by the ac­
tion of the heat, until I discovered that the obscure 
heat rays of the lime light spectrum produced a strong 
impression on a solarized phosphorescent tablet. I 
succeeded in producing heat pictures of objects under 
certain conditions, which are described in a communi­
cation to the Franklin Institute and published in the 
Institute j ournal for this month. 

Mr. I ves showed on the screen several photographs, 
among which was one showing some buildings, wade 
by the use of a phosphorescent tablet in the camera, 
and another in which, a metallic object had been 
photographed by the action of reflected heat rays on 
the tablet in the camera. 

.. 4 ••• 
Lecture on the Pneumatic DynamUe Gun. 

A paper on the above subject was read by Lieut. Ed­
mund L. Zalinski before the Military Service Institute, 
in the upper room of the Army Museum on Governor's 
Island. The meeting was called to order by Major­
General Schofield . Quite a distinguishea audience was 
present, including General Abbot, Lorettus Metcalfe. of 
the Forum, and other military and civil notabilities. 
The points treated of by the lecturer were in the main 
the same that have been already presented in our col­
umns. * The benefit of the high trajectory was well 
brought out. For use on ships this was shown to be 
an actual benefit, as the range of shot would be less af­
fected by the motions of the vessel in gf>neral propor­
tion to the height of the trajectory. The practicability 
in an emergency of arming ferryboats with,these guns 
was touched upon. 

Lieut. Zalinski, in concluding, recited the names of 
those who' had been instrumental in perfecting the 
weapon, claiming as his portion the system of electric 
firing. A discussion followed, and the proceedings 
closed with a short address of commendation and ap­
preciation from General Schofield, after which an ad­
j ourmnent was taken. Sectional drawings of the new 
dynamite cruiser, an 8 inch shell, and the wet and dry 
batteries, and safety cut-offs, were exhibited. 

rying out the law, the astounding result is reached At a recent meeting of the Photographic Society of 
A. b P I 

• _fI)_" 

that the sum of all the stars down to the twentieth Philadelphia, Mr. Frederick E. Ives made a short ad- . 
8 �8to8 aper. 

. 
and a half magnitude is 66 millions of millions! dress on the subject of" Photographing ,by the Aid of Mr. LadeWig has deVised a process of manufac�unng 

•• • •• the Phosphorescent Tablet." He said : fro� asbestos fiber a pulp and a paper that . resist the 

Tq DESIGl{S FOR U. S. WAR VESSELS. - - -_ , ,,"P.hatO�J;lWhL.by_tlJ.� aid of- thephoaphorescent tab- actlOn of fire and. �ter, that absorb no mOlsture, and 

On Aprl! 1 there were opened in the office of the let is not a new discovery, having been known sinlle �he former of W�I� (the pu�p) may be used as a stuff­

Secretary of the Navy the plans submitted by various 1880 It is ,not even a practically useful method and is mg and for the Jomts of engmes. 

engineers and constructors for an armored cruiser and inte�esting only from a scientific point: of vie�. Mr The process of manufacture c�nsists in mixing about 

fOl" a line of battle ship. The Navy department had own experiments with the method having resulted in 25 per cent of asbestos fiber w1th abo�t from �5 to .35 

for a long period advertised for these plans, offering to the discovery of certain facts not previously known, I per c�nt o� powder�d SUlphate of aluml�a. ThiS �IX­
pay $15,000 each for such as they might select. '.rhis have been persuaded to show the results and make ture IS mOlstened With an aqueous solutIon of chloride 
liberal offer secured a competition from foreigners as some remarks concerning them 

' of zinc. The mixture is washed with water, and then 
well as Americans. The following companies and in- The facts already well kno�n, are that Balmain's treated with a solution composed. of 1 �art of resin , . .  . -. soap and 8 or 10 parts of water mIXed w1th an equal dividuals offered plans: phosphorescent pamt, WhICh probably consists chiefly b lk f 1 h t f l ' h ' h h Id 

England.-The Thames Iron Ship Building Com- of sulphide of calcium in a suitable vehicle, becomes u o . su p a e o . a umma, w IC . S ou be as pure 

pany, London ; the Barrow Ship Building Company ; luminous when exposed to light, and the light emitted a� pOSSible. The�lXture thu� obtamed sh�uld have a 

Mr. Watt, of Birkenhead. acts powerfully on photographic sensitive plates; also �h�htly pulpy consistency. Fmally, there IS added to 

France.-A. H. Grandjean, Marine Engineer, St. that heat releases phosphorescent energy. Solarized It 35 p�r cent of powd�red aSb.estos and 5 �o 8 per cent 

Nazaire. phosphorescent tablets have been used as a source of of wh�te barytes. ThiS. pulp IS treated �Vlth .water in 

, New ZeaZand.-Capt. N. S. Clayton, Auckland. light for contact printing in the dark room ; and nega- an ordmary paper machme and worked Just Ilke paper 

United States.-Lieut. W. I. Chambers, United States tives have been made by exposing the tablet in a ca- pulp. . 
,Navy; Chief ConRtructor T. D. Wilson, United States mera and then making a contact exposure on a photo- In order to manufacture from It a solid cardboard, 

Navy (Chief of Bureau of Construction); Constructor graphic sensitive plate in the dark room. Such a pho- proof against fir.e and �ater, and capable of serving as 

S. H. Pook, United States Navy ; N. L. Tonns, New tograph I now show. It has a somewhat granular a roofing material for light structur�s, sheets of com 

York City; F. L. Norton, Washington. appearance, due to the coarseness of the particles of mon card�oard, tarred or othe�wl�e p
.
repared, . are 

The plans varied in execution as well as design. sulphide of calcium and although the lines are partly covered With the pUlp. The apphcatlOn 1S made m a 

-Some were mere suggestions, while some went into the sharp: they appear �urrounded by a sort of halo. The paper machine, the pulp being allowed to flow over 

�eatest detail and were accompanied by models. The editor of the British Jou1'nalof Photography, in a re- the cardboard. Among other uses, the asbestos paper 

Thames Iron Ship Building Company propose to give cent editorial advanced the theo�v that this effect was has been recolIl.llJended for the manufacture of ciga,r 
, . , - ' ettes.-L'Industrie Moderne. the battle ship a speed of 18 knots with 10,000 horse due to a spreadmg of the phosphorescence, and that 

\)ower, and the cruiser 20 knots with 6,000 horse power. it would be impossible to obtain a sharp camera photo­
The Navy department plans contemplate a speed of 18 graph by the aid of the phosphorescent tablet. My belief 
knots for the battle IIhip with the same horse power. is that the phosphorescence does not spread, and that 
The'plans from the department were specially ordered the effect is due merely to the fact that the luminosity 
by Secretary Whitney to provide for possible failure to of the phosphorescent coating extends to considerable 
procure plans from outside sources. depth, and the light from the lower part of the layer 

The result of the competition as indicated by the plans acts diffusely, because it is radiated from a point at 
accepted will be watched for with much interest. It is ,some distance from the surface of the photographic 

••••• 
THE Senate of Pennsylvania have passed a bill prQ­

viding for the infliction of capital punishment by elec 
tricity. If we are not mistaken, it was the SCIENTIFI.C 
AMERICAN that first advanced the idea of applying 
electricity for executions, and it was not long after our 
publication that two or more patents were issued for 
chairs provided with wires for the purpose. 

:(,\lident that tbenew vessels will be f�t, a quality that sensitive plate. * See SCIENTIPIC A1nmlCAN. April 9,1887. p. �; and OctQoor 31,1885, 
.lfias now become absolutely necessary m war vesaels. To test this, I &Xposed a tablet in the sunlight until II, 271. 
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Itieufifit )m,ritlu. 
Dn'ROVED WAGON RACK. coal is used, a basket grate is supported by the bars. 

The accompanying engraving represents a rack that The bars are apertured to receive ornamental upright 
can be readily transformed for use as a stock rl!.Ck or as braces, which hold the grate in position. The ash pit 
a hay rack as may be required. To the sides of an extends beyond the front of tae stove, and is provided 
ordinary farm wagon are hinged arms provided with with a removable plate, baving openings which Illay 
boards to form the sides of the rack. The hinges are be closed by a damper. The stove is placed on a brick 
80 formed that when. the rack sides are raised to a ver- foundation, and the front of the ash pit is made hollow 
tical position, they will be directly above the side for containing air, to prevent it from becoming over­
boards of the wagon. The inner ends of the arms are heat.ed. A casing, similar in form to the projecting 
beveled to rest against the wagon side boards when the portion of the ash pit, is fitted to the back of the 
rack sides ha.ve been lowered to position to form a hay stove, to improve its appearance and serve as a foot 
rack, as shown in Fig. 2. To the forward end of the rest. 
bottom of the wagon is attached a tapered ladder. , The stove is placed in a partition having a flue for 
When the rack is to be used f.or transporting hogs Or carrying away the products of combustion. In the 
other stock, the sides are turned up to a vertical posi- fiue is placed a short length of stovepipe, provided with 

1. 2 

EDWARDS' IMPROVED WAGON RACK. 

tion, and are locked by hooks to supplementary gates 
attached to the · forward and rear end gates by cleats 
passing through staples. Held to Hie rear gate by a 
staple and bolt is a bar, Fig. 1, at the free end of which 
are hooks, which serve to retain the pole that passes 
over a load of hay from the ladder in front. To the 
cleats of the rear supplementary gate are hinged straps 
connected by boards forming sides to the gate. Fig. 
S shows the gates and their sides arranged as a chute 
for loading and unloadi� g stock. When not used as a 
chute, the side boards of the gate are folded up against 
the gates, as shown iii the rear elevation, Fi g. 1. 

This invention has been patented by Mr. T. V. Ed­
wards, of Monmouth, Illinois. 

.. . . . .. 
IMPROVED STOVE. 

The stove herewith illustrated may be placed in an 
arch in a partition of a building, and arranged to heat 

If 

BIRNBAUM'S IMPROVED STOVE. 

Wo 't'OOlllS. The stove is rectangular in form, with an 
.arclted top to receive the stovepipe connected with the 
Aoe. The side and top walls are made double, forming 
air .spaces for the protection of th e partition in which 
the stove is placed. The air spaces are provided with 
damper openings near their lower ends, and also with 
openings discharging into the stove top n ear the flue 
opening. 

The back of the stove is offset to increase the inte­
rior, and ill closed tightly, so that neither ashes, smoke, 
nor··gas can escape from that side. The front is pro� 
vided with two pairs of doors. T h e  two lower ones in­
close the fire and grate, and the u pper ones inclose the 
oombustion chamber. Balow the line of the cross bar 
uponwbich the lower door!"> close is the ash pit, above 
whieh are two bars whose ends extend downwardly at 
right angles, and are received in sockets formed on op­
posite sides of the stove. When the stove contains a 
wUOtl ·fire, the wood rests upon these bars ; and when 

a cross bar, by which it may be moved up . and 
down in the flue. In the flattened top of the 
stove is a groove surrounding the smoke dis 
charge opening, for receiving the edge of the 
pipe. The pipe being pushed up in the flue by 
means of the cross bar, the stove may be put in 
place and the pipe pulled into the groove by 
reaching up through the stove and grasping 
the cross bar. The fire is controlled by the 
damper in the ash pit cover when the doors 
are closed, and may be further controlled by 
opening or closing the doors. 

This invention has been patented by Mrs. 
M. E. Bil'llbaum, of Santa Barbara, Cal. 

• f • • • 
llIetalllc Book Covers. 

Another application has been found for 
metal, which is now being substituted for card­
board in bookbinding. This novelty is known 
as the " British Pellisfort " binding, and it 
consists in the use of thin sheet metal for 
covers. The metal is specially prepared, and 
the cover may be bent and straightenerl again 
without perceptible damage. It may, in fact, 
be safely subjected to such treatment as would 

destroy ordinary covers. The metal is, of course, cov­
ered with the leather usually employed in bookbind­
ing, and the finished book pre�ents no difference in 
appearance except in the greater thinness of the 
cover.. It is well adapted for Bibles, church services, 
and other similar publications. 

• I • I • 
DECISIONS RELATING TO PATENTS. 

U. S. Circuit Court.-Dlstrlct oC Mas.achusetts. 

ROYER et al. 'V8. COUPE. -PATENT MACHINE FOR 
TREATING HIDES. 

Carpenter, J. : 
Action at law for the infringement of letters patent 

No. 77,920, issued to the plaintiffs, Herman Royer and 
LouisRoyer, May 12, 1868, for a machine for treating 
hides. 

In action for infringement of letters patent No. 
77,920, issued to Herman and Louis Royer, May 12, 

1868, for a machine for treating hides, plaintiffs' ma­
chine softened the hide by fastening it to a vertical 
shaft revolving in a crib, in which the hide was re­
volved under the pressure of a weight in the upper 
part of the 'crib, through which the shaft passed. 
Defendant's machine softened hides in the same way, 
except that his shaft was horizontal, and the pres­
sure on the hides was applied through the head of the 
crib by screws. Held an infringement, the principle 
and method of the plaintl1T;; ueing -need in �� 
sign of the defendant. 

If a patent is issued to two persons as i nventors, 
when in fact it was. invented by only one, the patent 
is void. 

'Vhere an · improvement is made and patented in a 
patented machine, the first patentee cannot use the 
improved machine without the consent of the second, 
and the second cannot use his machine without the 
consent of the first. 

If the first patentee's machine is not operative and 
the second patentee's is operative, the first patentee 
must be confined to . his own particular application 
of his principle, and there is no infringement by the 
second patentee. 

In determining the question whether a patent is 
operative, the workings, not of a machine made as a 
literal copy of the ·drawings of the patent, but of one 
made with the mechanical devices which will tend to 
make a machine practical and operative, and which 
are within the duty of the mechanic, are to be con­
sidered. 

The value of an invention to . the party using it is 
competent evidence on. the . question of damages for 
the infringement of a patent. 

.. . .  , . " 

WHAT will remove grease $pots from clothing in the 
best manner, is a frequent inquiry. There is probably 
nothing better than equal parts of strong ammonia 
water, ether, and alcohol. Pass a piece of blotting 
paper under the grease spot, moisten a sponge first 
with water to render it .. greedy," then with the mix­
ture, and rub with it the spot. In a. moment it is dis­
solved, saponified, and · absorbed by the sponge and 
blotter. 

[APRIL 23, 188']. 
UlPROVED PAN LIFTER. 

This lifter is composed of three parts-the standard, 
grasping lever, and binding lever. The standard is  
serrated at its rear edge, and is formed with a foot, in­
dicated by the dotted lines in the drawing. The grasp· 
ing lever has a hook at its forward end, and is mortised 
to pass freely over the standard, and also to receive 
the binding lever, which is pivoted in the mortise in 
such position that its lower end will engage with 

GERMOND'S IMPROVED PAN LIFTER. 

the teeth of the standard. To appl y the lifter, the 
foot is shoved under the bottom of the pan and the 
levers are lowered until the hook is fairly over the edge 
of the pan. The handle portions of the levers are then 
grasped and brought together. This movement first · 
draws the hook agaillst the edge of the pan, which is 
grasped between the hook and standard, and then the 
lower end of the binding lever engages with the teeth 
of the standard, and firmly locks the device to the pan. 
The upper surface of the grasping lever is, by prefer­
ence, channeled to receive the other when the two are 
brought together. This simple and convenient de­
vice may be applied to any pan, whether it have a wide 
or a narrow rim. _ 

This invention has been patented by Mr. Gilbert A: 
Germond, whose address is Station R, New York City. . . . . .. 

IMPROVED PEN HOLDER TIP. 
The middle portion of this tip is of greater exterior 

diameter than either of the ends, into one of which the 

HEWITT'S IMPROVED PEN HOLDER TIP. 

handle fits, while the other is formed to receive and 
carry the pen. The enlarged middle portion is in the 
form of a gradual swell, as shown in the accompa.l�yillg 
figures. This shape is most favorable to the placing of 
the thumb and finger on it, and insures a much firmer 
grasp than when the middle and end parts are of like 
diameter. The enlarged part also prevents the pen end 
of the tip from coming in contact with and inking the 
surface on which the holder may be placed, and it i s  
formed with numerous teats or protuberances, which 
further facilitate the grip or hold upon it, and by per­
mitting the air to circulate between the tip and fingers 
e,revenJ lleating when the. tip is in use. _ 

This invention- h� been patented-by Mr. Hezekiah 
Hewitt, of Birmingham, England. t .. . . � .. 

COMBINED TABLET, PAPER WEIGHT, AND BLOTTER. 
The block forming the body of the tablet is made of 

a piece of slate having an inclined surface smoothed 

WILLIAMS' COMBINED . TABLET, PAPER WEIGHT, AND 
BLOTTER. 

and prepared for writing. In the thick end are three 
cavities, one for a roll of pins, one for a dry and one 
for a moistened sponge. Hooks project from the side 
of the tablet, for supporting a pencil. The damp 
sponge is for moistening the fingers for handling bills 
and papers, and the other is for use in erasing marks 
from the slate, it being moistened by being applied to 
the wet sponge. One or more sheets of blotting paper 
are secured to the under surface of the tablet. This 
tablet is designed to be used upon desks in the count­
ing room for the purpose of making temporary memor­
anda and for supporting a sponge and a quantity of 
pins in convenient position for use. 

. , . 

This invention has been patented by Mr; Jdhn K. 
Williams, of Hazleton, Pa. ' ;;,  
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APRIL , 23, l887.J 
CONNECTION HANGER FOR ELECTROTYPING 

APPARATUS. 
The body of the hanger is formed of a broad, flat 

strip of suitable conducting material, as copper, bent 
to form a hook at its upper end, which is received on 

a rod extending across the 
top of the depositing vat or 
trough of the electrotyping 
apparatus. The middle part 
of the strip is enlarged to form 
a rectangular plate, at the 
back of which is secured a 
similar plate carrying the sus­
taining hooks. These two 
plates are separated by an in­
sulatin g  plate, and the outer 
face of the cond ucting plate 
is also insulated by a plate, as 
shown in the sectional view. 
The four plates are held to­
gether by rivets, so insulated 
as not to make connection 
between the conducting and 
sustainin g plates. The sus­
tai ning plate is provided with 
hooked arms, on which the 
mould ing case is supported. 
Upon the upper supporting 

hook is sweated or otherwise secured a second hook, 
having a sharpened point, so that when the hanger 
with the attached mould is removed from the vat or 
restored thereto, the time car� on the sharp pointed 
hook wil l not be displaced. This construction of the 
hanger does away with the plating of the moulding 
case and the forming of electrical connections between 

LEWIS' TENT POLE AND VENTILATOR. 

the conducting and sustaining hooks, and provides 
means for the convenient handling oCthe mould. 

This invention has been patented by Mr. Otto S. 
Fertig, of 40 King Street, New York City. 

• • • • • 
IKPROVED CASH CARRIER. 

The cash carrier , herewith shown is simple in con­
struction and practical in op�ration, a.nd requires 
no extra motion to disconnect it from the stop 
blocks, while the car, owing to suitable buffers, 
can receive no injury from coming in contact with 
the stop blocks. To the upper surface of the car 
are secured uprights, in which are journaled the 
axles of grooved wheels running upon the over­
head wire or tra<>.k. In other uprights is held a 
rod on ' which, are placed two coiled springs, so 
arranged that the rod acts as a double buffer to 
the carrier, each of its ends being adapted to 
strike a stop block, two of which are attached to 
the wire, one at each end. Near each end of the 
bar is a pawl, acted upon by a spring which lifts 
its free end so it will automatically engage with a 
lip formed on the stop block for holding the car 

' stationary when it reaches either end of its trip. 
The pawls are disconnected and the car start\=ld by 
means of levers pivoted to the frame and con­
nf!eted with the pawls. When either of the levers 
is grasped for shoving the car along upon the wire, 
a alight downward pressure upon it will free the 
pawl from. the lip, thus freeiDg' the car, which, by 
a aUsht fOl"WaM. movement of the hand, may be 

Jeitutifi e �mtri,au. 
caused to travel the wire to its opposite destination. 
The money is carried in a cup att,ached by bayonet 
connections to a rim secured to the under surface of the 
frame. 

This invention has been patented by Mr. J oseph 
Starr, of 26 State Street, New London, Conn. , who will 
furnish any further information. 

. .  " . . .. 
LEWIS TENT POLE AND VENTILATOR. 

Those who have used tents have had a full sense of 
the troubles which this invention is designed 
to overcome. If the halyards of a tent slacken, 
or if the canvas becomes loose, the tightening 
and readjusting have hitherto been done from 
the outside. In stormy weather, or on Ii. cold 
rainy night, it is far from pleasant to huddle on 
some wraps and spend a long five minutes tying ' 
and untying ropes that seem never to adj ust. 
themselves to the requirements. The tent pole 
shown in our cut furnishes the means of tight­
ening up the tent from the interior. The upper 
section of the pole telescopes into the lower, 
carries a screw. and by means ot a n ut bearing 
on the top of the lower section of the pole, it 
can be raised or lowered as required. A jointed 
handle is pivoted to the nut, and is held by a 
spring in a position at right angles to the pole, 
or parallel with it. This kfleps it stationary in 
either the working position or out of the way, 
as desired. Another invention in the same line 
is also presented in the illustration. It consists of two 
movable hoods that can be opened or closed from thfl 
interior of the tent. The inner one, by an endless 
cord, can be opened or shut or kept partially open as 
desired, while the exterior hood acts as an awning to 

exclude the sun or rain. These improve­
ments have been patented by Mr. Patrick 
Lewis. Further particulars can be had 
from Mr. Geo. Irvine, of 92 St. Peter 
Street, Quebec, Canada. 

• •  • 
Practical Method of Thawing Earth. 

It is often necessary to make excava­
tions for pipes in very cold weather, under 
which conditions the operation is difficult. 
The trouble due to frost can only be 
remedied by thawing out the !lurface. 

The Elett1'icita says that quicklime has 
been tried with success. The surface 
where the excavation is to begin is cov­
ered with alternate layers of lime and 
snow. The lime becomes slaked, and 
heats the soil so effectually t.hat after ten 
or fifteen hotirs it can be dug up with 
the �reatest ease, even where the cold is 
excessive. , It goes without saying that 

, where there is no snow, water can be used. 
This makes the process a little more com­
plicated, but is j ust as efficacious. 

As in the generality of cases urgency 
exists, the digging ' up of pipes being 
necessitated by some case of repairs, this 
method is restricted in its application to 

259 
DOOLE AIR CHAMBER FURRING TILE. 

The accompanying engraving represents a double air 
chamber furring tile which has been recently patented 
by Mr. Thomas W. Snell, of 174 Howe Street, Chicago, 
Ill. For convenience in manufacturing, two tilfls are 
formed together and are then separated after baking, 
the fin ished tile  being of the shape clearly shown in 
the engraving. The flanged sides of the tiles are 
placed against the walls of the building, the tiles of 
each tier being fastened to the wall by hooks driven 

SNELL'S DOOLE AIR CHAM:BER FURRING 

into the 'joirits between thfl layers of brick. The tiles 
in each tier are so arranged as to form zigzag vertical 
joints� It will be observed that the tiles interlock with 
one anoth'er. ' This gives the furring great strength, 
while the peculiar form of the tile provid es double air 
spaces, which effectually exclude all dampness. The 
outer surface of the tiles is plastered. This improved 
tile may be made of any suitable material, such as 
burnt clay, cement, or plaster 'of Paris. 

.. l e .- .. 
SAFETY SET SCREW FOR COLLARS AND PULLEYS • 

The ordinary mode of fastening collars and small 
sized pulleys on rotating shafts has been by means 
of one or a num ber of set screws--although it is well 
known that thi� is a most dangerous device, as the 
protrllding head of the set screw will ,  as the collar 
rapidly revolves, inevi tabl y entangle anything that 

ROCHOW'S SAFETY SET SCREW FOR COLLARS AND 
PULLEYS. 

those cases in which the delay of a day comes in contact with it, and carry it around the 
or a night is not inadmissible. sbaft, and thu8 very often break belt!!, and, much 

• • • worse, often end,anger hl1man life. It therefore seems 
- - IN1ihe'Opifiionof the editor of the Ame1'( 'slraiige that hard l y '  any attem pt in the way of in· 

can Druggist, the supply of the 'natural vention has ' been m'ade to obyiate that dangerous 
oil of wintergreen or birch will soon cease contrivance ; certainly no attempt has been made at . 
to be of any commercial importance, all to substitute for it , a safe method of fastening 
since the artificial product (salicylate of collars or hubs to shafts. The annexed illustrations 
methyl). to which reference was made show such a substitute, and its adaptation on a collar 

recently in these columns, is now being prepared of and on a hub of a puliey. 
such good and uniform quality that it will un doubt- The set screw heretofore used is replaced by two 
edly replace the natural oil. Moreover, the artificial pi eces, a short screw, Fig. 2, flush with the circum­
article can be produced at a cost below that at which ference of the collar or hub, and which is slotted on 
the natural oil can be distilled profitably. Here is a top, so that it can be set up by a screw driver, and 
chance for Congress to repress the improvement, as in which is countersunk on the inside where the second 
the oleomargarine case. piece, Fig. 3, a small steel plug, fits into the counter­

IUD' I IJnI:B.OVBD OAIK OAB'itBB; 

sink, and is forced against t.he shaft by the screw. 
The surface of the steel plug is serrated on the 
side toward the shaft, ' and the collar is made so 
that there is a clearance all around the steel plug. 
When this screw is set up snugly against this steel 
plug, so that the serrated surface of the latter is 
somewhat embedded into the sbaft, then the plug 
acts like a pawl and toggle in any direction on 
which a strain might be brought against the col­
lar or hub, and the greater the strain, the more 
will the plug em bed itself in th e' shaft. and the 
tighter it will hold the object to the shaft. By 
means of this simple device, a collar or hub cau be 
fastened to a shaft much firmer than by a mere 
set screw, and there' being no projection beyond 
the periphery, all danger is obviated. 

This invention has been patented by Mr. F. 
Rochow, of Bridge and Plymouth Streets, Brook· 
lyn, N. Y_ 

------�.4�4�.�.�.�----------

FARMERS who raise turkeys in Lehigh County, 
Plio. , drive them to market as they would sheep. 
Sometimes flocks of two ,hundred a.re thus driven 
along the public roads. 
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Natural History Notes. 

Raising Diatoms from Spores. -Owing to the very 
peculiar beauty and variety of their forms and the 
external markings of their indestructible siliceous 
skeletons, no organisms have received so much atten­
tion from microscopists as diatoms, " Appearing every­
where with the first-born of life, and wherever matter 
is found in a condition fit for their development and 
nourishment, these marvelous, indestructible organ­
isms have been preserved and brought down to us, in 
forms unchanged, from the remotest periods of our 
globe'S history. " Their claims to a place among ani­
mals was once very warmly urged by naturalists, but 
the . discovery, by Mr. Ralfs, of the formation of 
spores by conj ugation in several of the genera effect­
ually put an end to the controversy, and decided 
their right to a place in the vegetable kingdom. 
Some further light has recently been thrown on the 
subject of the development of these algal, by Dr. 
Samuel Lockwood, who, in a paper in the December 
number of the Journal of the New York Microscopical 
Society, gives an interesting account of a series of ex­
periments, extending over several years, in raising sev­
eral species in his laboratory. The following is a 
resume of these experiments, in the author's own 
words : 

sort of beak, through which it has the power of pro� There are different kinds of oreS-one which is mere­
peIling a drop of water with force enough to bring ly exposed to the fire of a furnace, and this is called 

down a fly. Its aim is very accurate, and it rarely fundicion, and another of the patio or yard. On� 
misses its object. The u nsuspecting victim sits on a kind of ore goes to the patio, and from there to the 
weed or tuft of grass near the water ; the fish cau- lavadero, and another goes to the planUlo, and from 
tiously approaches, stealthily projects its tube from there to the criso. The white and green silvers are 
the water, takes a sure aim, and lets fly, when down put through the process of the patio and the criso ,. the 
drops the insect, to be swallowed by its captor. bronzes, and those containing lead, and those mixed 

" 1. My experiment of December, 1882, the resu lts of 
which I have confirmed by so many observations 
made si nce, demonst.rates that diatoms originate in 
spores, or seed- like bodies. 

2. These spores are exceedingly min ute, passing easily 
through filter paper. 

3. They are probably resting spores, not motile, and 
may be held in  suspension awhile like the mineral mat­
ter in turbid water. 

4. The viability of these spores is remarkable. The 
diatoms raised in the first series of experiments were 
from spores whose life force had lain dormant in total 
darkness for thirteen or fourteen years ; those in the 
second series, for sixteen years. 

5. The viability of some genera is  greater than that 
of others. This is notable of Navicula in these ex­
periments, and is consonant with the numerical lead of 
this genus in forms or so-called species. 

6. Owing to the environment becQming abnormal, 
development . may be rapid and erratic to a su rpris­
ing degree, but upon aberrant and asymmetrical lines. 
Suppressed at some points, the life energy is preco­
ciously acti ve at others. 

7. Diatoms have embryonal stages or forms, with 
silicate fronds . .  

8. As to kind and quantity, the crops are capricious, 
and vary without apparent reasons. 

9. As to the parentage or begetters of the spores in 
my experiments : They were not generated in the ves­
sel which contained the water, but were begotten of 
sporangial mother cells in [Raritan] Bay. " 

Effect of the Electric Light �lpon Plants. -A citizen of 
Davenport, Iowa, whose garden is situated at about 
one hundred feet from an electric light tower, has re­
marked that his lilies close at sunset, but open again 
a few minutes after th e arc lamps have been lighted. 
It has been observed at Detroit, too, that the foliage 
of the trees exposed to the rays of the electric light is  
much more luxuriant than that of s uch trees as are 
not. 

Storms Foretold by Insects. -A French . exchange 
states that upon the approach of a storm, the summit 
of the Puy-de-Dome is visited in succession by hosts 
of gnats, winged ants, and swallows. It is well known 
that the latter are attracted by the ants, but whence 
the ants and knats come is a m ystery. The insects 
often arrive in such numbers as to cover the floors of 
the observatory, where they are crushed by the mil­
lion. 

The Botanic (jardens of the World. -Accord ing to a 
report of the Montreal Horticultural Society, there are 
197 botanical gardens in the entire world, and they 
are thus distributed : France and her colonies, 25 ; 
England and Ireland, 12 ; the English colonies, 27 ; 
Germany, 34 ; Italy, 23 ; Russia and Siberia, 1 7 ; 
Austria and Hungary, 13 ; Scandinavia, 7 ;  Belgium, 
and Holland and colonies, Spain and colonies, and 
the United States, 5 each ; Portugal and S witzerland, 
3 each ; Denmark and Roumania, 2 each ; Brazil, 
Chili, Ecuador, Egypt, Greece, Guatemala, Japan, 
Peru, and Servia, 1 each. The list may be completed 
by mentioning the gardens of Geneva and Louvain, 
and a few that have recently been organized in Eng­
lish India. At least half of the gardens mentioned 
above are kept up by the government, 18 pet· cent by 
universities, sometimes in conj unction with the general 
or city government, 11 per cent by cities alone, and 5 
per cent by private donations. Out of the same num­
ber 94 per cent are always open to the public, 70 per 
cent are open to visitors on Sunday only, and 73 per 
cent publish reports, or contribute in some such way 
to scientifiC" research. 

.A Living Pop (jun. -In the Eastern seas, from Cey­
lon to J aran, there abounds a little fish, belonging to 
the genus  C'�odon, whiCh secures its prey by means 
of an instrument like th�: blow-pipe used by boys for 
projecting peas and putty. · The nose of this fish is a 

-------._,-i.� . •. --- with other minerals, are extracted by the patio and 
TreatlUent of Silver Ores i ll Mexico. the furnace. The processes used for extracting the 

Consul Winslow, . of Guerrero, says that in the neigh- silver are very primitive. From three hundred pounds 
borhood of all the mines in Mexico there are haciendas of crude metal only three to eight ounceS are extracted. 
de benefielo, or works for extracting the silver from the Some of the richer ores, after being ground up, are 
ore. These buildings are generally about 300 feet long, m ixed as before with mercury and salt, and then made 
and at the back there is a courtyard. In front there into tortas or piles, some six feet in diameter, and an 
is generally a large doorway for entrance, where no- Indian, bare legged, commences in the middle and 
body is allowed to enter without previous permission. walks round regularly, placing one foot before the 
The hacienda is managed by an administrator, who other by a peculiar movement, and leaves not a single 
has his officials and clerks, and directs the establish- particle unstam ped, and this is kept up all day, the ob­
ment. The peons, or workmen, gain from three shil- ject being to nnite the crude mercury with the s ilver. 
lings to four shillings a day, and are paid off at the end These men are paid at the rate _of about one shilling 
of each week. The ore as it is brought from the mine and sixpence a day. 
is in large pieces, amI these are piled up in the court There are three different kinds of silver ore extracted 
yard in a huge pile. They are in the first place put from the mines, according to the description of the 
into an inclosed box, and pounded to pieces by im- metal with which they are combined, although there 
menSe wooden pounders, armed at the end with iron are other varieties. There is the plata blanca, or white 
pestles, which are lifted up by arms connected with silver, which is the purest and rarest. In this variety 
an axle, which is t u rned by mules. The end of these the silver can be seen resting on the surface of the 
arms fit into a notch in the pestles, and lift them up stone. There is also the plata verde, or green silver, 
a certain distance, and then the end of the arm slips and in this variety the silver is united with copper, 
out of the notch, and the iron pestle falls down with and the veins of · blue and green in the ore are 
an immense force u pon the mineral, and crushes it the silver with the copper. Las bronces contain 
into sma' l pieces. These fall down upon a sieve made silver, but in a less quantity, united with iron which 
of hide, and the smaller pieces fall down through the looks like brass or gold. Plomosas, where the silver 
holes in the sieve, and the larger pieces are thrown is united with lead, is frequently met with at the mineS 
back under the pestles to be again crushed. There are situated in Nuevo Leon, such as Ballecilla, Cerralvo, 
several of these pestles in a straight line, connected and ViIIaldama. All the different kinds of silver are 
with the same axle, and they are lifted up alternately. called azoguf,s, or quicksilvers, and there are also 
After the ore is pounded to pieces in the mortars, it caliches, or chalks, which are rich in silver and very 
passes to the mills, which consist of a round vat placed common in places: · 

• f e  . ..  
Metric SystelU. 

on a level with the floor, where the metal is ground 
up into a fine mud, water being added, by means of 
three heavy and hard granite stones, of an oblong 
shape, which are tied to the [arms, connected with a 
revolving axle turned by a m ule, which walks round in 
a circle blindfolded. 

The following lists, prepared by Mr. James J ack80n, 
archi vist of the Geographical Society of Paris, give the 
present status of the m etric system ; 

Into holes made in the stones sticks are introduced, 
and these- are connected by means of ropes or chains 
to the revolving arms. There are several of these 
'circular vats, all situated in a line in a long room, each 
worked by a muIe blindfolded: These are ca1TM 
tahones, and the crest pole in the middle the peon, with 
two arms of wood, from which are suspended the heavy 
stones, called metaplles or crushers. From here the 
ore, which has the appearance of mud, is thrown out 
into the courtyard, which has a floor well made of 
hard cement or stone, and here are added quicksilver 
and salt in a liquid state, or caldo as it is  called. It 
is thus left in the open air, exposed to the heat of the 
sun, some twenty or thirty days, and is stirred up 
every day or two by the feet of men and horses, who 
walk round in a circle until the quicksilver and the 
salt are well incorporated with the ore. '''hen this 
process is completed, the mud thus washed is called 
torta de lama. 

COUNTRIES IN WHICH THE SYSTEM IS OBLIGATORY 
BY LAW. 

After the ore is thus worked or brought to a proper 
state, it goes to the ravadero, or wftMtlng--pl6e'ei Willch 
is a rouna vat made of wood and stone, where the 
silver is separated from the ea.rth, and here is where 
the tortas de lama are taken from the yard, and here 
remains, after the mud is washed out, what is called 
the plata pina, or amalgamated silver. This amal­
gam is then put into stout canvas bags, and submitted 
to a heavy pressure to get rid of the mercury, and 
afterward it  goes to the furnace, where the silver is . 
purified of all foreign su bstances. There is an ad-
ditional process which is pursued with certain kinds of 
oreS. 

After the mineral has been exposed to the sun in the 
patio, or courtyard, it is transferred to the planUlo, 
which is an inclined plane in the open air, having" a 
solid stone floor about sixty feet long and t wenty feet 
wide. At the foot of this sit a number of nearly 
naked men, who are engaged in tht'owing water 
gradually on the mass of mud by means of pieces of 
ox horn, so that the mud flows off, and runs outside 
the yard into a ditch, and the silver, with some mud, is 
left at the foot of the inclined plane. After this pro­
C6SS, the greater part of the IIlud has been removed, 
and only a smaIl portion remains, which contains the 
silver. This m ud is then taken to a room on the 
second floor, where it is placed in the c1'iso, a large 
round iron boiler, with fire underneath ; water is added, 
and it is stirred up by means of revolving arms worked 
by a mule, and the remaining IIlud flows off, only a 
small portion remaining. The rest of the process consists 
in removing the remaining substance to the amalgaiuat­
ing room, where quicksil ver is added, which unites with 
the silver in the mud, and this is further washed, and 
only the quicksilver is left united with the silver. 
This is further purified in the furnace, and the silver 
runs off into moulds, and is then sent to the mint at 
San Luis Potosi to be coined. 

Population. 
ArJ(entine Republic . . . . . . . . . . . . . . . . . . .  , . . . .  . . . . .  . . . . . .  2,830,000 
.�u�tria and Hungary . . . . . . . . . . . . . . . . • . .  , . . . .  

, 
. . . . .  , . .  37,786.3'19" 

BelJ(illm':',-.-. �':' . .  : :-::.-:. : ::-. .  ':'.-:;: . :: .':: : : :. :-:: .- . :::::. :: .• 1;.800:009 
Bolivia . . . . . . . . . . . . . . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . • .  , . .  1,957,352 
Brazil .  . . . . . . . , . . . . . . . • • • •  . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  9,883,622 
ChilL. . . . . . . . . . .  . . . . . . . .  . . . . . . . .  . . . . .  . . . . .  . . .  . . . .  . .  2,199,180 
Colombia . . . .  . . . •  . . . . .  . . • . • . . . .  . . . . . . . . . . . . . . . . . . . . . .  4,000,000 
Denmark . ,  . .  • • • .  . . . . . . . . . . . • • • . . . . . . . . . . . . . . . . . . . .  . • .  1,969.039 
Ecuador . . . . . . . . . . . . . . . . .  :. . . . . . . . . . . . . . . . . . . . . . . . . . . .  946.033 
France and colonies . . . . . . . . . _ . . . . . . . . . . . . . . . . . . . . . . . . . .  46,843,000 
Germany . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . • . . 45.234,061 

Greece. . . .  . . . . . . . . . • • • . . • .  . . • . . . . .  . . . . . . . . . . . . . . . .  . . . . .  1 ,979.303 
Ital y . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , .  28,459.451 
Mexico . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • •  ' . . .  . . . . . . . . . . . .  10,046,872 
Netherlands . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  . • . .  4,172,971 
Norway . . . . . . . , . . . . . . . . . . . . . . . .  . . . . . . . . . . .  . .  . . • . . . . .  1,806. 000 
Paraguay . . . . . . . . . . .  . . , . .  . . . . . . . . .  . . . . . . . . . . . . . . . . . .  346.048 
Peru . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . > 0 . . . . . . . . . . . .  2,699,945 
PortuJ(al . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4,160,315 
Roumania . . . . . . . . . . . . . . . . . . . . . . . ' . . .  . 0 >  • • • • • • • • • •  • • •  5,073,000 

Spain . . . . . . . . . . . .  . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  16,634,345 
Sweden . . . . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . '.' . • . . . . . . . . 4,M'9',115 
Switzerland . . . • • . . . . . . . . • •  , . . .  ; . , . . . .  . . . . . . .  . . . . . . . .  2,846,102 

241,973,011 

COUNTRIES IN WHICH THE SYSTEM IS OPTIONAL BY 
LAW. 

populatlou. 
Dominion of Canada . . . . . . . .  . . . . . . . . . . . . . . .  . . . . . . . . . . .  4,324,810 
Great Britain and Ireland . . . . . . . . . . . • . . . . . . . . . . . . . . . . .  35,241,482 
Persia. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  7,653,600 
United States . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50.419,933 

97,639,825 

COUNTRIES IN WHICH 'rHE SYSTEM IS OFTEN USED 
WITHOUT HAVING LEGAL VALUE. 

Population. 
Egypt . . . . . . . . • . . . . . . . . . . . . . . . . . . . . • • ' . . . . . . . . . . . . • .  . . .  6,820,000 
English India . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  198,755,993 
Russia . . . . . . . . . . . . . . . . . . .  . . . . . .  . . . . . . . . . . . . . . . . . . . .  100,372,553 
Turkey. . . .  . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  : .  24,8Oi,350 
Uruguay . . . . . . . . . , . . . . . . •  ,. . . . . . . . . . . . . . .  , . . . . . . . . . . .  488,245 
Venezuela . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . 2,075,245 

Ga. Motor Patent •• 

333.266.386 
-La Nature. 

The Gas· motoren-fabrik Deutz, of Deutz, Germany, 
who own the " Otto " patents in Germany, and at­
tracted of late attention by the large sizes of Otto 
engines furnished to city water works and electric 
light stations, have just oqtained a decision in their 
favor in their suit against Moritz Hille, of Dresden, a 
manufacturer, and several of his clients and users of 
infringing engines. The decision establishes the in­
fringement by the defendants, and orders them to dis­
continue the manufacture and use of the machines ; 
also to account for damages. The Hille engine used 
the well-known Otto four-stroke cycle, and it is against 
its use that also other suit" stilI pending against Kort­
jng Bros. and Buss, Sornbart & Co. are directed. ' In 
these cases a decision may soon be expected. 
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Assimilating Oil throuch the Pores. 

To the Editor of the Scientific Ame1'ican : 
In your issue of March 26 is advice to one who wishes 

to gain in fat and strength. Let him take a warm 
bath, thoroughly " openhig " his skin, then rub dry 
with warm, rough towels in a heated room, and when 
actually dry, let him rub in, thoroughly, any pure oil­
cod liver preferably, but olive will do-all over his body. 
He will find that thus ten times more will become 
assimilated than his weak stomach can possibly digest. 
Give the stomach rest and a chance to recuperate, 
while letting the skin do its work. 1. C. HOFFMAN. 

Jefferson. Wis. , March 28, 1887. 
.. 4 0 . " 

Change oC Gauge on the Dayton and Ironton 
Railway. 

1titutifi t �tutritllU. 
torpedo could be run to any intermediate point, and 
the armor could be made thick enough to withstand 
any gun made, as no mobility is required. 

As to protection against · small boats, they would be 
simply burglar proof safes or rafts, so that a small num­
ber of men with small arms could keep off any number 
of boats, even if they could not drop a bomb into them, 
an d thus demoralize them. 

These impromptu arrangements need be kept up but 
for a very short time, as Captain Ericsson, the invent­
ors of the Peacemaker and other submarine boats, tor­
pedoes, etc. , would not be idle. and, in fact, I doubt 
not but Captain E. would have a complete and effective 
Destroyer ready in thirty days, and after the first one 
was made, he would turn them out much faster th an 
all the foreign navies could furnish ironclads. G. 

The Eye Camera. 

To the Editor of the Scientific American : At a recent meeti ng of the Photographic Section of 
For some months past, since the C . ,  H. & D. R. R.  the American Institute, Dr. Maurice N. Miller, of the 

gained control of the Dayton & Ironton Railway, University of the City of New York, entertained �he 
formerly a part of the Toledo, Cincinnati & St. Louis , audience for an hour. The camera to the constructIOn 
narrow gauge, preparations have been in progress for and application of which he wished to call attention 
changing from narrow to standard gauge. was not a patented instrument. The camera he alluded 

The road runs from Dayton, 0. , through Xenia, to was the human eye. The eye was guarded as j eal­
Washington C. H.,  and Chillicothe, tl),pping some of I ously and protected as carefully as the most fastidious 
the finest farming region in the S tate, to Coalton. photographer cared for his camera. The horny box, 
Wellston, and Ironton, making a mileage of 167 miles consisting of seven separate pieces, was descri bed, as 
to be changed, and giving a new outlet to the coal and well as the wonderful means for cleaning the front sur-
iron region s  of Jackl;lon and Lawrence counties. face of the optical apparatus by means of the tears. 

The road has long been an , eyesore to the country The exposing apparatus was shown to consist of a 
through which it p asses, but will now be a great aid in peculiar muscular arrangement, by means of which the 
developing in it. The locomotives were busy hauling individual had perfect control over the admission of the 
all the narrow gauge cars to the Dayton end of the light rays, 
road, the last train passin g  over the road Saturday Reference was then given to the arrangement for po-
mornin g, April 2. sition. 

Immediately on the passing of this ,train. the section Delicate cord s (muscles) were attached to the eye ca­
men, under orders, commenced the work, of changing mera. traction upon which enabled the owner to select 
the railway and road crossings, and spreading out the field of view. 
f;trin'gers on the bridges, thus making everything ready Dr. Miller then described the walls of the eye. In 
for the change of gauge. tltead of th e usual form of camera box, th e eye camera 

Early S unday morning, April 3, the work of changing was spherical. 
the gauge was commenced, with a large force of men, The walls were made in three thicknesses-the outer 
many of whom were borrowed from other roads. to give strength ; the middle one black, to prevent re-

The spikes for the outside of new gauge were driven fl ection and loss of light ; and the inuer coat, the screen 
in every third or fourth tie, and spikes were distributed or retin a. The reflective media were described as a sys· 
along the roadbed for the inside. tern of lenses, so arranged with reference to curvature 

About every other spike on the old gauge was drawn and refractive index as to form the most perfect image 
and the others loosened. on the screen. The diaphragm (the iris) was mentioned 

When the change was in progress, one gang of men as the most perfect in form, capable of adj ustment in 
pulled the outside spikes and another gang threw tl�e-

I 
size, according to the requirements of the individual. 

rails out to new spikes, while still another gang put m Focalization in the eye was accomplished by a most 
the inside spikes. wonderful condition, that of flexibility in the crystal-

The change occupied on an average about 8ix hours , line lens. 

EIGHT LIGHT DYNAMO. 
(Continued from first page.) 

Size of  wire on field magnet, No. 18 Am. W. G . . . . .  0.033 in. diam. 
Nnmber of parallel wires on each leg of field 

magnet. " . . . . . . , . . .  " . . . . . .  " " ,  . . . .  , , ,  . . . . . . .  4 
Number of !!Iyers of wire on each leg of field mag· . 

net . . . .  , . . .  , . . .  , . . . . . . . . . . . .  " . .  , . . , . . . . . . .  , . .  , . .  8 
Number of layers for each w ire . . . .  , . . .  , . .  , . . .  • . . .  2 
Weight of wire on field magnet . . . . . . " .  • • . . . . . . . . 17 pounds. 

The field magnet is made of two like parts of soft, 
gray cast iron , j oined at the center of the yoke, and 
bound together by two bolts. as shown i n  Fig; 1. Th e  
adjoining surfaces o f  t h e  yoke are accurately faced, s o  '.� 
that when clamped together, the con n ected halves of 
the magnet will be practically the same as if made in­
tegrally. 

The bore of the polar extremities of the magnet is 3% 
inches in diameter, and the sides of the m agnet around 
the bore are faced in the lathe to form a true support 
for the bronze yokes supporting the ends of the arma· 
ture shaft. These yokes are bored to receive the 
armature shaft, and faced in the lathe upon the sur­
faces abuttin g  against the sides of the magnet. The 
yokes are secured i n  thei r places on the m agnet with 
-their centers coincident with the axis of the bore of the 
m agnet. 

The armature shaft is fitted so as to revolve freely on 
i ts bearings, and there is a clearance between the peri­
phery of the armature and the magnet of about one­
eighth inch. 

Upon the portion of the armature ·shaft lying be­
tween the poles of the fi el d  magnet is placed the cylin­
der, of seasoned hard wood of the size above given. 
Upon this wooden cylinder are placed the thirty-nine 
iron rings or washers, with intervening paper ri ngs of 
the same size and about one thirty·secon d inch thick. 
The iron rings are drilled at diametricall y  opposite 
points to receive the brass rod s by which th e entire 
series is held together. The arrangement of the parts 
of the core of the armature is shown in Fig. 2, in which 

Fig. 2.-PARTS OF ARMATURE CORE. 
for a section. The curvature of the front surface of the biconvex some of the iron rings have been separated, to more On Sunday night the first. standard gauge train was lens could be altered at the will of the individual ope- clearly illustrate the construction. run over the road. and on Monday morning the regular rator, according as near or far distant objects were to The series of iron rings is secured to the wooden cyl­trains were started. be focused. The screen of the visual apparatus was inder and the shaft by two pins passing through the A force of hands will be kept at work putting the described at some length. rings, the wooden cylinder, and the shaft. road in standard shape. I The Dot cor said that the part upon which the images The edges of the end rings are rounded, to prevent Stee

.
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laid to Washington C. H . ,  a d istance 
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were formed was p
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ically an expansion of the optic them from cu tting the insulation of the wires. In two of forty-seven miles, and the steel for the remainder nerve. That as the nerv.e coming from the brain en- of the rings, at each end of the armature core, are will be laid at once. . tered the orbit from behind, it penetrated the two formed twenty-four equidistan t radial slots, b (Fig. 3), The road when completed will be a valuable acquisi- outer coats and then spread out, and by millions of one-eighth i nch deep and one-sixteenth inch wide. tion to the C., H. & D. management. minute interwoven threads formed a sheet or screen The armature core thus formed is covered over its en-
-Chillicothe, 0" April 4. 1887; 

C, E. FOWLER. upon which the image was formed. tire surface with adhesive tape, such as is commonly 
.. . . , ... 

How to Protect New York Harbor In Thirty Days. 

To the Editor of the Scientijic American : 
First, make arran gements for the manufacture of a 

lot of tubes similar to the Pneumatic dynamite guns 
which have been tried recently, only they need not be 
so accurate nor effective. and , to simplify matters, 
steam may oe used instead of · compressed air, and if 
they were made so as to have . an effective range of one­
half, or even one·fourth, of a milB, they would do. 
Then take a sufficient number of scows and cover them 
with iron, lying at a very sm.al l angle with the water, 
and with the lower edge subillerged. (If they lack 
bouyancy, it may be obtained by bolting timber to the 
lower edge of the armor, or even under the scow. ) We 
will nOW arm each scow with ,. say, three tu bes, and put 
on a steam boiler, or, if obtainable. air compressing 
machinery, and moor them one-half mile apart across 
the mouth of the harbor, with one tube pointing out­
ward and one to each side. These will form our float-

- - It W8.i>"6ur-ioG& that, notwithstanding its structure, used by wire men for covering j oints in conductors. 
the nerve was not itse-!f sensitive to light. The Doctor The tape is wound spirally on the periphery of the 
then described the rods and cones by blackboard draw- core, and is arran ged radially on the end of the core. 
ings, and indicated how these minute elements were set It is also wound spirally upon the shaft one and three­
in vibration by the light rays, which motion was eighths inches in each direction from the ends of the 
eventuall y  recognized by the brain as light or color. armature core. Into the radial slots, b, are driven 

Some very interesting facts were then brought out small wedges, a, of hard rubber, which are allowed to 
in connection with the physiology of vision. Dr. Mi ller project three-sixteenths inch beyond the periphery of 
said that experience only enables us . to erect in the the core. 
mind the inverted pictures of the eye. The remarkably The winding of the armature is most readily done in 
small size of the retinal image was illustrated. The a lathe, as shown in Fig. 3. The armature shaft with 
Doctor said that the diameter'of the image of an object a dog attached is supported be tween the centers of the 
six feet square when placed forty rods away was only lathe, with dog in engagement with the face plate. A 
about one-fiftieth the diameter of a human hair. spool of No. 20 wire* is supported in a convenient posi­
Again, that the picture on the retina of a man half a tion at the back of the lathe, and after bending the 
mile distant. while perfectly distinct, was so small that end of the wire around one of the wedges, leaving 
if the man should move six feet across the line of vision about 4 inches projecting beyond the wei\ge, the wind. 
the image on the retina would travel less than one ten- ing is begun. The wire is carried by one hand along 
thousandth of an inch ; that th e entire picture upon the surface of the armature core and through the 
the retina was less than half an inch in diameter ; and space between two wedges at the opposite end of the 
that the angle of the field of view included in a single core, corresponding with the space in wh ich the coil ing batteries. - . .  distinct picture was only about ten degrees. was started. The other hand grasps the face plate of We may now take all the boats whICh we thmk are 

the lathe, and as the wire is carried across the end of quick enough of motion, and put in a close deck below 
.. , • , " . , . the armature core, the face plate is dexterously turned the water line in the forward part and fill with cork, A NEW METAL INDUSTRy.-Kuhlow s say that m 

' 1  . ld d through a half revolution, bringing the opposite side e . .  tc. , and, by t
. 

he a

.

ddition . of sloping armor, make im- I Germany gold, platina, and SI vel' strIPS are we e , 
t I d d of the core uppermost. The wire is then laid between Promptu Destroyers, without the submarine gun, which after the mosaic style, upon a me a groun , prepare 
h d b the two pairs of wedges diametrically opposite those we will replace with one of our tubes. by the incandescent process, t en comprflsse y 

d fi II I t d b embracing the wire on the other sid e of the armature. These boats would be probably slow of action and· means of powerful presses. an na y e onga e y I h The wire is carried across the commutator end of the easily run 
.
down, as compared with the real Destro

. 
yer ; rolling

. 
into long sheets or strips. These sheet. s, whic 

h armature core, and ·· the armature is returned to the . but in thirty days we could fix enough of them to load are now of all colors-:-yellow, red, green, w. Ite, gI:ay, 
I t 't fi t several ironclads with all the dynamite they could and black-are made mto scarfs and neckt16s, whwh ,  position of starting by returning the face p ate 0 1  S rs 

I l 'd d f t· I position and the wire is laid alongside of tile portion first carry-in a state of combustion. ' being indestructib e, are conSI ere 0 some prac ICa 
h f d t laid on. The wire is'carried lengthwise around the arma-These boats mig' ht be he.ld in reser.ve t. i.ll the iron-. worth. This novelty, it appears, as oun grea .ac-

. 
. .  . .  _ . ture in this manner untn eight parallel convolutions clads had pas. sed our floatmg batterIeS-If they got ceptance · abroad, numerous orders for export h. avm

.
g 

h h fl have been laid on. This layer of wire will extend past, which they probably would not.. as the scows . been received by the man uf�ch�rers, w 0 are C Ie y III 
might be easily connected by cables, along which a. the PfQnheiw lWd Baden di/i1trl�t.i, • The wire uliea iii the belit �QttQn cQvered magnet wire. 
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across the space between two of the wedges. In Fig. , Wire Drawln� with o u t  Plck l l n lt. 

4 the inner layer, B, is represented as being raised from It is well known that in the man'ufacture of iron 
the core, to more clearly show the position of t.he wire I wire, the layer of oxide formed on the surface of the 
on the armature, and the inner and outer coils are ; red-hot metal has to be removed by passing it  through 
widely separated ;  but it will of course . be understood I a bath of dilute sulphuric acid, an operation necessary 
that these wires are to lie 
as closely as . possible to 
the core in the ·working 
machine. The beginning 
or inner terminal , E, of the 
coi l, B, is  represented in 
black. In practice, this 
end of the wire is always 
coated with colored var­
nish as soon as the coil is 
complete, and before the 
two ends of the coil are 
twisted together, as they 
al ways are temporarily, 
for convenience in wind­
ing, so that there cannot 
be a mistake as to which 
are the inner and outer 
ends of each coil. 

After winding the inner 
layer of the first coil, the 
w i n d i n g  is continued, 
forming the outer layer, D, on top of the innel' layer, by 
winding in the same direction, but returning by the 
successive coils of the second layer toward the point 
of starting. \Vhen the outer layer is complete, the 
wire is cut, leaving a projecting end about 4 
inches long. The colored 01' inner end of 
the wire is now twist,ed with the outer or 
uncolored end. In this manner, the first 
coil is placed in the spaces 1, 1, of the anna­
ture. It will be observed by reference to 
Figs. 4. and 5 that the t wo halves of each 
coil are arranged across the end of the ar­
mature on opposite sides of the shaft. This 
secures a compact end and a minimulll 
amount of dflad wire. 

Fig. 4.-THE FIRST COIL ON ARMATURE. 

for each reheating_ The consumption of acid amounts 
to about 25 or 30 kilogrammes (55 to 66 lb.) per ton 
(2, 204 lb . )  of wire p]'f)duced ; the bath contains 1 per 
cent or 1 '2 per cent of acid, and the rest is water. The 

[APRIL 23, 1 887. 
pickling in acid by other processes. The oldest is one 
proposed by Betz in 1877, which consisted in subjecting 
the iron wire to successive ben dings in all directions to 
break the scale of oxide. This was effected by passing 
the wire through a series of grooved rollers placed at 

varying angles with each 
other. In Von Becke's 
process the wire was sub­
jected to friction, an 
effectual operation, but in­
jurious to the product. 
An American mltchine, in­
vented by Adt, subjects 
the wire to torsion by im­
parting a helicoidal mo­
tion to grooved rollers 
through which it passes. 
This apparatus gives good 
results. It does not q u i te 
do away with acid, but 
saves nine-tenths of  it .  
The Altpeter and Bansen 
processes act upon the sec­
tion of the wire, trans­
forming it from round to 
oval , by cylinders arrang­
ed like those of universal 

plate rolls. The change of section does no harm if a 
fi nal drawing is yet to take place, but this process 
leaves attached a great part of th e oxide. 

Wedding has recently proposed a plan, also mechan­

7 

ical, but based on another order of id eas. 
He stretches the wire while still hot to its 
limit of elasticity, giving it a tension of 62 
to 64 kilogrammes per square millimeter 
(85,000 to 88,000 lb. per sq. in.). The thickest 
layer of ' oxide falls off, an d the thinnest 
ceases to be adherent, so that a slight 
treatment by the Adt or Bf'tz machine 
removes all scale com pletely, especially if 
water i s  used-preferably hot-so as not to 
harden the surface of the metal . The re­
heating is done in a lead bath. On this  
subject the Bulletin de Za Societe des In­

genieurs Civils remarks that the use of a 
lead bath wonld be inadmissable where the 
wire was to be galvanized, because the 
traces of lead which might remain adher­
ing to it would ultimately interfere with 
the adherence of the zinc. -Revu.e Indus­
trielle . 

---.•... ---
Rusk i n  Vanquished by a llIason's 

Trowel. 

Mr. Ruskin, in the latest volume of, his au­
tobiography, says the American A1'Chitect, 

relates his experience at manual labor : 

After placing one coil in spaces 1 , 1, · in 
the manner described, spaces 2, 2, are filled 
in the same way, then 3, 3, and so on, until 
twelve coils are wound u pon the core. 
These coils half fill all of  the pairs of spaces 
1 ,  1 , 2, 2, 3, 3, etc. , to 12, 12, with termi­
nals, A, E, projecting from each space 
around one-half of the periphery of the 
commutator end of the armature, the end 
of the armature presenting an appearance 
which would be indicated by Fig. 5, if the 
coils, G F, were omitted. 'When the arma­
ture is half filled, the winding is continued 
in exactly the same manner and in the same 
direction as before, forming a coil of two 
layers, F, G, in spaces 1 ,  1 ,  on top of the 
first coil, B, D, leaving projecting terminals, 
as in the case of thfl first series of coils. 
Then a I;imilar coil is formed on top of the 
coil in spaces 2, 2, and so on, until each 
pair of spaces contains two coils, oue super­
posed on the other, every coil being formed 
of two layers of wir'e, with eight strands in 
each layer. 

It is advisable, before winding the outer 
Fig. 5.-STARTING THE OUTER SERIES OF COILS. 

" When I had to direct road making at Ox­
ford, I sate myself, with an iron masked 
stone breaker, on his heap, to b reak stones 
beside the London road, j ust under Iflley 
Hill, till I knew how to advise my too i m pe­
tuous pupils to effect their purposes in that 
matter. I learned from au Irish st.reet 
crossing sweeper what he could teach me 
of sweeping ; but found myself in that 
nearly his match, from my boy gardening ; 

series of coils, to bind the inner series close to the core 
by a winding of stout linen thread at three eq uidistant 
points in the length of the armature. As a guard 
against the possibi lity of short circuiting, the terminals 
of each coil, where they are in contact with each other 
or with other portions of the 
wire, should be provided with 
an extra wrapping of cotton. 
The armature thus con­
structed is known as the 
Siemens or Hefner-Alteneck 
armature. 

'l'here is another method of 
constructing the core of the 
armature which yields good 
resu lts, but is, in some re­
spects, inferior to the' one 
described. The armature 
shaft carries a spool of wood 
or other non-magnetic mate­
rial, upon which is  wound 
varnished soft iron wire ­
the wire being used instead 
of the iron rings. The com­
mutator cyl inder, the method 
of connecting the terminals 
of the armature coils with the 
bars of the comlnutator cylin­
der, the brushes, . the field 
magnet winding, the connec­
tions, and other features will 
be illustrated and described in 
the next issue of thls journal. 

• • •  
Twenty-four ' per cent of 

Norway is ' forest .. 

objfl<'tion to. this pl'oce"s not only is the expense due to 
the use of acid, but the time required for the pickling, 
which requires two or three hours, and the annoyance 
of dealing wi th and disposing of the acid liquors. 

The attempt has often been made to replace the 

Fig. " 3.-METHOD OF WINDING. 

and again and again I swept bits of St. Giles' foot 
pavements, showing Illy corps of suhordinates how 
to finish into depths of gu�ter. I worked with a car­
penter until I could take an even shaving six feet 
long off a board ; and painted enough with properly 

and delightfully soppy green 
paint to feel the master's 
superiority in the use of a 
blunt brush. But among all 
these and other such student­
ships the reader will be sur-
prised, I thi nk, to hear, seri­
ously, that the instrnment I 
finally decided to be the most 
difficult of management was 
the trowel. For accumulated 
months of Illy boy's life I 
watched bricklaying and 
paving ; but when I took the 
trow el into my own hand, 
abandoned a t  o n c e  a l l  
hope of attaining the least 
real skill with it, unless I 
gave up all thoughts of any 
future literary or political 
career. " ... . ... 
The Ice Palace at St. Paul. 

A correspondent says the 
ice palace is still 60 feet 
high, and presents the ap­
pearance of a picturesque 
ruin. It is slowly melting, 
and occasionally  an ice block 
comes tumbling down. 
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JAMES BUCHANAN EADS. 

This distinguished American engineer was born in 
I,awrenceburgh, Ind. , May 23, 1820. As a boy he 
showed unusual fondness for machinery, and when 
but eight years old was in the habit of visiting places 
where it was possible for him to watch the move · 
ments of mechanical apparatus. 

In 1829. he moved with his parents to Louisville, 
and while on the journey down the river, the lad 
showed such iuterest in the machinery on the boat that 
the engineer was indup-ed to explain to him the opera­
tion of the principal parts of the engine. So well 
did he profit by this one lesson in steam engineering, 
that a little more than two years later, he con­
str ucted a miniature engine, which was worked by 
steam. Soon after settling in Louisville, his father, 
perhaps seeing sOlilething of the man in the boy, fitted 
up for him a workshop, where he constructed models 
of saw mills, fire engines, steamboats, and other ma­
chines. It is said that he used to take to pieces and 
put together the family clock, and when he was twelve 
years old, he accomplished a sim ilar feat with a 
patent lever watch, having no tool but his pocket 
knife. 

In 1833, the family again moved, this time to St. 
Louis. During the night following his arrival, the 
steamer which had brough t him to 
St. Louis was burned, and all of h is 
father's possessions destroyed. Young 
Eads, only thirteen years of age, land­
ed barefooted, withollt a coat upon his  
back, on the very spot now covered by 
the abutments of the great steel hridge 
which he afterward built. No more 
schooling was possible, for it was ne­
cessary to aid in supporting his mother 
and sisters. 

He began his independent career by 
selling apples on the street, and for 
some time followed this occupation, in 
order to obtai n the necessities of life 
for the family. Before long, however, 
he secured a situation in a drygoods 
store, where he remained for five years. 
Meanwhile he had access to an excel­
lent l ibrary belonging to the senior 
partner of the firm by which he was 
employed, and used every opportunity 
to study mechanics and cognate sub­
jects. 

In 1839, he obtained the appointment 
of clerk on one of the Jl.fississippi River 
steamers, and while holding this place 
began to acquire some knowledge of 
the waters of this capricious river, 
whose many changes have so bewild­
ered its navigators. The shifting chan­
nels, now engulfing the rich planta­
tions or flooding the large cities, were 
problems worthy of the greatest con­
sideration, but time was not yet ripe 
for their adequate solution. 

His attention was then turned to 
inventing, and in 1842 he designed a 
diving bell boat, to recover the cargoes 
of sUl1 ken steamers. Soon after, he  
formed a copartnership with Case & 
Nelson, boat builders, and constructen 
larger boats, with novel and power­
ful machinery for pumping out the 
sand and water from sunken vessels, 
and li fting their entire hull and cargo. 
This work was a thorough suc<;ess, 
and the operations of the company ex-
tended from Balize, La. , to Galena, 
Ills. , and into the tributaries of the Mississippi. It 
was whil e engaged in the wrecking business that he 
gained a knowledge of the law s which control the 
flow of silt-bearing rivers ; and he was able to say of 
the Mississippi a few years afterward, that there was 
not a stretch in its bed fifty miles long, between St. 
Louis and New Orleans, on which he had not stood OB 
the bottom of the stream, beneath the shelter of a 
diving bell. 

In 1845 he sold his interest in the company, and estab­
lished in St. Louis the first glass manufactory west of 
the Ohio River. Two years later, this enterprise hav­
ing failed, Mr. Eads returned to the business of raising 
steamers, removing obstructions from the channel, and 
improving the harbor of St. Louis. D uring the fire 
of 1849, twenty-nine steamers were burned at the land­
ing of St. Louis and most of their wrecks were removed 
by him. This business proved financially successful, 
and in the following ten years he accumulated a for­
tune of half a m illion of dollars. 

During the winter of 1855-6, Mr. Eads made a formal 
proposition to Congress to keep the channels of the 
Mississippi, Missouri, Ohio, and Arkansas Rivers free 
by removing all snags, wrecks, and other obstructions. 
A bilI embodying his plans was reported on and 
passed the House of Representatives, but was unsuc­
cessful in the Senate, owing to adjournment. Fail­
ing health led to his retirement from business in 1857, 
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and the subsequent four years were spent without em­
ployment. 

Three days after the surrender of Fort Sumter, on 
April 17, 1861, Mr. Edward Rates, then United States 
Attorney-General, wrote to him from Washington : 
. .  Be not surprised if you are called here suddenly by 
telegram. If cal led . come instantly. Under a certain 
contingency, it wil l  be necessary to have the aid of the 
most thorough knowledge of onr \Vestern rivers and 
the use of steam on them, and in that event I have 
ad'Vised that you should be consulted. "  Soon after he 
was telegraphed for, and at once proceeded to Wash · 
ington. After consultations with President Lincoln 
and others concerning the practicability of using 
light-draught ironclad vessels on the Mississippi and 
its tributaries, he was appointed, with Captain John 
Rodgers of the United States Navy, tq carry into effect 
the recommendations which he made. He went imme· 
diately to Cairo, and there altered the Conestoga, Ty­
ler, and Lexington into gun boats. In July, 1861 ,  pro­
posals were issued, calling for the construction of it 
number of ironclad gunboats for service on the Missis­
si ppi. Mr. Eads was found to be lowest bidder, and 
he was ordered to build seven vessels. The contract 
to finish these boats within sixty-five days was signed 
on Augnst 7. The timber to forlll their hullg was still 

JAMES BUCHANAN EADS. 

uncut, the rolls for the manufacture of the armor 
plates were not in existence, and the engines were 
nothing but pig iron and bars, yet in forty-five days 
(October 12, 1861 ) the St. Louis-the first United States 
ironclad-with her boilers and engines on board, was 
launched a.t Carondelet, near St. Louis. Ten days 
later the Carondelet followed, and then in rapid suc­
cession the Cincinnati, Louisville, Mound City, Cairo, 
and Pittsburg were launched. An eighth vessel, 
larger, more powerful, and superior in every respect, 
was undertaken before the hulls of the first seven had 
fairly assumed shape. Dr. Charles B. Boynton says, 
in this connection : .. Thus on� individual put i nto 
construction, and pushed to completion within a hun­
dred days, a powerful squadron of eight vessels aggre­
gating five thousand tons, capable of steaming at nine 
knots an hour, large, heavily armed, fully equipped, 
and all ready for their armament of one hundred and 
seven large guns. The fact that such a work was done 
is  nobler praise than any that can be bestowed by 
words. " 

During 1862-3 he designed and constructed the Osage, 
Nesho, Winnebago, Milwaukee, Chickasaw, and Kicka· 
poo, six turreted iron vessels, all heavily plated. The 
turrets on these were quite different from those of 
Ericsson and Coles, and their guns were worked en­
tirely by steam. In this way, the · eleven and fifteen 
inch guns CoUld be loaded and discharged every forty-

five seconds, and this record stands as the first appli­
cation of steam ill manipulating heavy artillery. In 
addition to the fourteen heavil y armored gunboats 
already constructed, he con verted, during the same 
time, seven transports into what were called " tin clads, " 
or musket-proof gunboats, and also built four heavy 
mortar boats during this period. The good work which 
these vessels did during the war is recorded in the his­
tory of Generals Grant and Halleck's cam paigns and of 
Admiral Farragut's capture of Mobile. 

Soon after the closing of the civil war, the bridgi n g  
o f  the Mississippi became urgent, and i n  1865 a bill ap­
proving of the construction of a bridge at St. Louis 
was passed,  but i t  was not until August, 1867, that 
work was begun. In the construction of this bridge 
Mr. Eads had to deal with problems which had not be-' 
fore confronted an engineer. It consisted of three 
arches, of which the central one has a clear span of five 
hundred and twenty feet, a n d  is recognized as " the 
finest specimen of metal arch con struction in the 
world," while the side arches are five hundred and 
two feet each in span. Its granite piers all  rest upon 
the bed rock u nderlying the river deposits. Two of 
them are much deeper than any yet built, and of these, 
one, weighing forty-five thousand tons, was sunk to the 
bed rock, one h undred and thi rty-six feet below high 

water mark, through ninety feet of 
sand and gravel ,  while the other, 
weighing forty thousand tons, is found­
ed on the rock one hundred and thirty 
feet below high water mark. Many 
novel plans were designed by Mr. Eads 
in the construction of the caissons by 
which these enormous piers were 
sunk through the sand to the rock. 
In the erection of the arches, new pro­
blems likewise presented themselves. 
They had to be designed about two 
and a half i nches longer than they are 
now in their present position, on ac­
coun t  of the (:ontraction which their 
weight causes throughout the arch. 
They were built out from the piers 
until they met at the center. 'fhe 
half spans near the shores of the river 
were upheld by huge iron guys pass­
ing over temporary towers on the piers 
an d anchored securely on shore. On 
the central piers the half spans bal­
anced each other, being built out 
from opposite sides of each pier. The 
central tubes had to be specially fitted 
for insertion, and their introduction 
was accomplished by the use of a set 
of telescopic tubes specially designed 
for this purpose by Mr. Eads. Each · 
one of the original tubes was cut in 
two parts, and the two severed por­
tions joined by an internal iron plug in 
which was turned a right and left screw 
fitting i n  t 0 corresponding threads 
turned 011 the inside of the tube ends. 
Several inches of the tube's length 
were cut out to permit it to be short­
elled up, so as to enter the space. 
Through the plug, pin holes were 
made for the insertion of strong levers 
by which it could be turned. By this 
simple method all of these enormous 
arches were closed. After an expendi­
ture of exactly $6,536, 729. 99, this 
bridge was opened with appropriate 
ceremonies on J uly 4, 1874. 

The deepening of the mouth of the 
Mississippi was a problem to which 

the attention of the people had already been drawn. 
In 1 872 a COIlllllission of seven distinguished army 
engineers was directed by Congress to examine this 
subject. It reported in favor of building a canal 
through the left bank of the river, near Fort St. 
Philip, to connect with Breton Bay, by which the 
bars at the mouth of the river would be avoided 
entirely. This plan was opposed by Mr. Eads, who 
offered to nndertake the deepening of the mouth of the 
Southwpst Pass by a system of jetties at the sole 
risk of himself and his associates, without demanding 
any pay whatever from the government until after 20 
feet should have been secured, the normal depth on the 
bar being about 14 feet. 

Mr. Eads' proposition at once met with the decided 
opposition of the official experts of the United States 
En gineering Corps, to whom the government was in 
the habit of intrusting such work ; but ultimately his 
plan was accepted, and he was allowed to begin opera­
tions on the South Pass, the smallest of the three, 
where, instead of a single bar with 14 feet on it, he 
was confronted with two, one in the sea with but 8 feet 
on it and one in the river with but 14 feet on it. In 
1875 he began the construction of jetties on each side 
of the natural channel at such a distance apart that 
they should , by contracting the channel, quicken the 
current, and thus not only prevent the deposition of 
sediment, but should scour out the bottom and . 1n. 
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crease the depth. Each jetty was over two miles in 
length, and was constructed of tiers of woven willow 
mattresses sunk in position and loaded with stones, 
the surface above water level being protected with 
rough masonry. The interstices in the structure thus 
formed quickly filled with silt, and became practically 
imperishable. 

The sum agreed to be paid for the work was $5,250, -
000, of which $500, 000 was to be paid after a channel 20 
feet deep by 200 feet in width had been secured, another 
$500,000 after a channel 22 feet deep, and other sums 
on the obtaining of channels 26 and 28 feet deep re­
spectively. But as a guarantee that the maintenance 
of the channel should not cost more than $100,000 a 
year, the final $1,000,000 of the whole sum was to be 
withheld until a channel of 30 feet maximum depth had 
been kept throughout d uring t wenty years. Congress, 
however, deeming these terms unnecessarily se\Tere, 
with remarkable unanimity voted to pay him 
$1,750,000 in advance of his contract terms after he had 
secured 22 feet depth . On July 8, 1879, four years after 
he began work on the jetties, the United States in­
specting officer reported that the maximum depth of 30 
feet had been secured and that the least width of the 
26 foot channel was 200 feet. 

By this means New Orleans has been raised from be­
ing the eleventh to the second export city of the United 
States. The current of the' river has maintained the 
maximum depth ever since, and the entire cost of the 
jetties was one-half of the estimated cost of the pro­
posed canal. 

Meanwhile Mr. Eads outlined one of the most mag­
nificent plans which hydraulic engineering has ever 
undertaken.  He proposed to extend deep water from 
the Gulf of Mexico to the mouth of the Ohio River, into 
the very heart of the Mississippi River valley, by per­
manently locating the channel, and so putting an end to 
the caving of its banks. Accordin g to his belief, " the 
establ ishment of a uniformity of width would produce 
a uniformity of depth, and secure at least 20 feet at 
low water from Cairo ·to the G ulf. Uniformity of 
width and depth would insure uniformity of current 
and a uniform charge of suspended sediment, and this 
would virtually stop the caving of banks, for these are 
calJsed by changes in current velocity. "  

I n  1879 Congress authorized the creation o f  a mixed 
Qommission of civil and military engineers, called the 
Mississippi River Commission, to consist of seven mem­
bers, of which Mr. Eads was one. Its duty was to pre­
pare plans for the improvement of the navigation of 
the river and to preven t  destructive floods. ,A report 
adopting the jetty system was made, in which Mr. 
Eads' views were fully indorsed. Appropriations were 
made by Congress, and two reaches of the Mississippi 
-PIUID Point, 20 miles long, and Lake Providence, 35 
miles long-were selected for improvement. The low 
water depth of the former was only 5 feet, while the 
latter, 400 miles further down the river, had a depth of 
nearly 6 feet. Permeable contraction works, similar to 
those used at the South Pass, were put in position for 
one season in the period between two floods, and the 
effect produced by the works during the first flood that 
followed was simply marvelous. The depth was in­
creased through the upper reach to 1 2  feet at low water, 
and, through the lower reach to 15 feet, and scores 
of millions of cubic yards of sediment were de­
posited behind the permeable works, through the 
checking of the current. New shore lines of an approxi­
mate,  uniform width were developed, but later Con­
gresses refused to continue sufficient appropriations,' 
although enough had been accomplished to show the 
entire practicability of the plan. 

1n 1878 Mr. Eads made an elaborate report upon the 
improvement of the mouth of the St. Johns River, 
Florida, in response to a request of the municipal 
authorities and citizens of Jacksonville ; and in 1880, at 
the request of the Governor of California, he visited 
the Sacramento River and r�ported u pon plans for the 
preservation of its channel and the arrest of debris 
from the mines. He was asked by the Minister of Pub­
lic Works of Canada, in 1881, to examine the harbor of 
Toronto, and subsequently submitted a report upon 
the measures required for its improvement. In 1882 he 
was commissioned by the Mexican government to ex­
amine the port of Vera Cruz, and to suggest means of 
rendering the entrance safe, and to protect shipping 
i,nside. His suggestions were approved by the author­
ities, and movements inaugurated to constr!lct the 
necessary works. He likewise reported upon the har­
bar of Tampico. 

During hil!J different visits to Europe he has inspected 
the mouths of nearly every rivl-'p emptying tnto the 
Baltic Sea and the German Ocea.n. , He has also ex­
amined the river courses of the Rhone, the Danube, 
including the works at their:moutbs,. and the Theiss, 
in Hungary ; also the Suez, Amsterdam, and Rhone 
ship canals. �rly in 1884 he was requested by the 
authorities o( :i;l-alveston, Texas, to undertake the im­
provem@nt _ of tbeir harbor and the entrance to it, but 
the execution of 'this work was deferred by legislation. 
In the meanwhile, on the occasion of the Parliamen­
tl,\l'y', inquiry intO _the merits of the Manchester ship 
�, Mr. Earls was retained by the Mersey Docks and 
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Harbor Board, of Liverpool, England, at a fee of Tram (Jars Cor South America. 

£3,500, said to be the largest ever yet paid to an The J. G. Brill Company, of Philadelphia, have re­
engineer. His evidence caused the rejection of the ceived from South America probably the largest order 
scheme as it then stood ; and the modification ,by for tram cars ever placed at one time. It is certainly a 
which the canal was laid out along the shore of the curious collection. 
wide part of the Mersey, instead of being led in a The entire order for cars consists of 352, all of which 
trained channel through the sandy flats, was due to his are 16 feet body. They are to run on a tram road of 
advice. He was also personally consulted by the Em- about 100 miles in length, and to be drawn by horses. 
peror of Brazil concerning the harbors of his kingdom. Some of them are sleeping cars, and one can easily 

The last great enterprise to which Mr. Eads devot�d imagine the expression that would flit over the average 
his attention, and which he still leaves incompleted, New Yorker's face at the thought of a hundred mile 
was the sh ip railway across the isthmus of Tehuante- ride in a sleeping car with horse flesh as the means of 
pec, Mexico. As early as 1879, Mr. Eads determined propUlsion. 
upon this as a more promising undertaking than the The road connects a large number of small towns and 
Panama or Nicaragua canals. The length of the route cities, aud is to be run over the surface of the country 
is 134 miles, its highest point 726 feet above the level of in the same way as we would run an ordinary street 
the sea, and its heaviest grade less than 53 feet a mile. railway in our own cities. They will taktl on passen­
He proposed the construction of a many-tracked rail- gers and freight along the route, same as an ordinary 
road, with turntables and other necessary appliances, steam road. Your readers would naturally ask here, 
and with dry docks at each end. The largest ocean Why build a tram road, to be run with horses, a hun­
steamers, heavily laden, were to be docked, placed in dred miles in length ? But when I add that the coun­
huge cradles, mounted on ca rs, aud dragged overland try through which the road passes is a poor one, and 
from sea to sea by the combined force of half a dozen that coal is $11 per ton and the average horse only $20 
giant locomotives. This, he contended,was entirely prac- per head, they will easily see that this kind of a road 
ticable, because the railway can be built wherever the will be more economical than steam. 
canal can, at one-half the cost of the canal with locks, The equipment comprises almost every ki nd of a car 
or one-quarter the cost of one at tide level, because it used by our steam roads. They are as follows : 
can be built in one-third or one-quarter the time needed Eighty combination first and second class cars. 
to bulld a canal ; because more vessels can be carried These cars have a partition through the center, dividing 
in a day over the railway than through the canal ; be- them into two apartments, for first and second class 
cause four or ti ve times the speed practicable on a canal passengers. They are arranged to carry baggage on 
/lan be secured ; because the capacity of the railway the roof, and have an irod ladder on one side. 

- '  "­

can be increased to suit increased needs without dis- Four sleeping cars. These are fitted with two dou­
turbance ; because it will cost less to maintain and ble berths on either side, that is, upper and lower 
operate it than it will to operate and maintain a canal ; berths, arranged in about the regulation style of sleep­
because it can be built and operated where the canal ing cars ill this country, and are fitted with lavatory, 
cannot be ; because more accurate estimates can be water closet, and stoves. 
made of the cost and time needed for its construction ; Four double decked open cars. These have seven 
and because its location is the very best of all those seats, each with reversible backs, and a circular stair­
which are proposed on the American isthm us. way at each end , and top seats, with a seating capacity 

The entire cost of this stupendous work was estimated of 57 passengers for each car. 
by Mr. Eads at less than $75,000,000, and he claimed Twenty platform cars. All of these ' are the four­
that the tonnage that might naturally be expected to wheeled cars. 
follow this route would pay handsome profits on the Twenty gondola cars. These are cars with drop 
investment. A valuable concession was made by the sides. 
Mexican government for the building of this road, and Six refrigerator cars. These are built on exactly the 
for several years he endeavored to persuade the United same principle as the regular refrigerator car used for 
States government to undertake the building of this carrying dressed beef in this country. 
ship railway, but finally gave it up, and formed a FOUl" chicken or poultry cars, built after the style of 
private company for its construction. ' A bill to incor- stock cars, with a series of coops inside. 
porate thia company_passe{l the , _Uuited States Senate Eight cattle cars, arranged like the ordinary cattle 
during the session of 1886-7, but failed in the House' -car-ofthls coiiiilry: ' ' ' ' ' ' - ,  . . . . . . .  "-, .. , ,  " � - - , . . .  " 0 " ' . " , -, ., 
of Representatives. Four universal dump cars. 

In 1872 he was elected president of the St. Louis Acad- Two derrick cars for the lifting of heavy material on 
emy of Sciences, and filled that office for two terms, and off cars. 
delivering valuable scientific addresses when he was Two hundred box cars, like the ordinary box car, 
inaugurated. During the same year, he received an with a door on either side.-8treet Railway Journal. 
election to membership in the National Academy of .. I .  I .. 
Sciences. In 1881 he made an extemporary address be­
fore the British Association for the Advancement of 
Science, of which he was a member, at York, on the 
improvement of the Mississippi, also on the Tehuan­
tepec ship railway, which were by unanimous consent 
ordered to be embodied in its report of the proceed­
ings. Mr. Eads received in June, 1884, the Albert 
medal of the British Society of Arts, awarded to " the 
distinguished American engineer, whose works have 
been of such great service in improving the water com­
municat(on of North America, and have thereby ren­
dered valuable aid t,o the commerce of the world." He 
also received tpe honorary degree of LL.D. from the 
State University of Missouri. 

Mr. Eads was a Fellow ,of the American Association 
for the Advancement of Science, a member of the 
American SociAty of Ci vil Engineers, and a member of 
the Institute of Civil Engineers of Great Britain. 

His writings and professional papers appeared 
variously, but the most important have been collected 
and published as the " Addresses and Papers of James 
B. Eads, together with a Biographical Sketch . "  (St. 
Louis, 1884.) 

The winter of 1886-7 was spent between New York 
and Washington, and his time devoted almost entirely 
to pushing the interests of the !!hip railway, Soon 
after the introduction of the bill foi' its incorporation 
in Congress, Mr. Eads went in failing health to N assau, 
New Providence, Bahama Islands, where, on March 8, 

FIlial Test oC the 1 1 0  Ton GUll, 
The final proof experiment with the first of the 

great guns for Her Majesty's ship Benbow took place 
at the Woolwich Arsenal butts recently. The load­
ing of the gun, which will be performed on board 
ship by hydraulics, had to be carried out by hand, and 
was a difficult and tedious process, but at length the 
proof shot, weighing 1 ,800 pounds, was driven fer­
ward of the powaer , .chamber, and eight octagonal 
cartridges were packed in behin d  it, each weighing 
125 pounds, or an aggregate of exactly 1 ,000 pounds. 
The powder was of a slow burning description, techni­
cally known as " S. B. L. " Most of the preceding 
rounds have been fired with Westphalian brown pow­
der, and the velocities have varied with the weight 
of charge from 1 ,699 feet per second, with a pressure 
9 65 tons, to 2,078 feet with 18'7 tons pressure. On 
the gun being fired it was found that the shot had 
achieved an initial velocity of 2, 128 feet per second, 
with the remarkably low pressure of 16'1 tons. This 
velocity is equal to a rate of over 24 miles per minute 
or over 1 , 400 miles per, hour. A second round was fired 
with precisely similar results. 

. , . � . 

Wood and Iron thinks it is well to remember the fol-
lowing data in relation to the strength of material : ' 

The strength of shafts, for either bending or twisting, 
varies as the cube of the diameter. Thus a 2 inch shaft 

1887, he died after a brief illness. is eight times as strong as a 1 inch shaft. 
It is said of De Soto, whose remains were consigned A 1 inch shaft, running 100 revol utions per minute, 

to the waters of the great Mississippi at midnight, will transmit 1 H. P. A 1 inch shaft will safely starid 
while the first requi�ins ever chanted over its Ij�lrface the force of 50 pounds at the end of a crank 1 foot 
were sung, tn'at he came to seek i!.; fortune and found long. 
nothing better than a tomb. Eads gained 'his fortune The power thltt a belt can transmit varies directly as 
by conquering the river, and the mighty structures re-, its width and speed, with the limit of 5,000 or 6,000 feet 
suiting from his genius will remain in perpetuation of per minute. 
his memory so long as engineering skill shall have a ' A  1 i,nch belt running 800 feet per minute will traris-
record in the wOl'ld's history. M. B. mit 1 H. P. 

• , • , • The strength of gear teeth varies as the width of the 
A correspondent says : A fO,rtune awaitsthe inventor (ace and the sqnare of the pitch . A gear of 1 inch pitch 

of a successful perfect dash or buggyJa.mp, or a lamp to and 1 inch face will stand 8. strain of 500 pounds. 
be attached-to a horse's breast., One that will not go out The tensile strength of wrought iron rods varies as 
when most needed, and with sufficiently strong reflector the square of, the diameter. A 1 inch rod will support 
to light the road for some distance a.head of the horse. 7,000 pounds, and a. 2 inch rod four times as much. 
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DlPROVED COM:POUND STEAM: ENGINE. 

The illustration herewith presented shows a com­
pound engine in which the two cylinders are at each 
end of the crank shaft, the cranks being set at a 
right angle. This engine is designed so as to use 
steam expansively, is of the simplest possible con· 
st.ruction, and every detail is easily accessible. The 
stuffing boxes, crossheads, connecting and eccentric 
rods are all open, and can be inspected at a single glance 
from any point, and can be adjusted in the shortest 
,l>ossible time, with the commonest engi­
neer's tools. The cylinders are braced to 
the main pillow blocks, so as to make the 
whole construction a rigid, self·contained 
machine. The cranks being at right angles 
insure a very uniform motion with a com­
paratively small fly wheel. '.rhere is a pat­
ented starting valve attached to the engine, 
which, when used for starting the engine, 
is thrown over its full stroke. In this po­
sition it lets the live steam into the low pres­
sure as well as the high pressure cylinder, 
and connects both exhausts directl y with 
thc atmosphere. Aftei' the engine is started 
up, this valve is thrown back about half its 
stroke, when it connects the exhaust of the 
small cylinder with the steam chest of the 
large one, and the exhaust of the latter with 
the atmosphere, thus causing the engine to 
work as a compound. This engine can, 
therefore, be started positively in any posi· 
tion. All of the parts are made of the 
best material, the shaft and rods being of 
superior steel, and all brasses of phosphor-

entirely under the control of the operator at any part 
of the stroke. I: 

. . 

. . .  � .. 
New Inman Steamer. 

The Inman and International Steamship Company, 
limited, has contraeted with Laird BrothE;rs, of Birk· 
enhead, for a transatlantic steamship. She will be 
built of steel, with triple expansion engines and twin 
screws, and is to be superior in speed to anything now 
afloat. Her dimensions will be : Length over all, 500 

bronze. 
. ... _ . . .  _ ...  __ .. _---

immediate investigation, and the minister · of justice 
appointed experts, who made a thorough examination 
of the building, and reported that no less than fifty­
three ceilings were in danger of falling. They did not 
attempt to assign a cause for the cracking of the plas­
tering, but contented themselves with taking measures 
for making the threatened ceiling secure and repair­
ing those that had fallen. There were, however, of 
course, plenty of amateur explanations of the trouble, 
most of which accounted for it on the theory that the 

layers of chalk on which the building 
rests had been so sa.turated by the springs 
which exist in them, that they had yield­
ed under the weight of the building and 
allowed it to slide down hill, as the 
Albany capitol is often snpposed to be 
doing. There may be something in this, 
but it will probably take time to deter­
mine whether any action of the sort is 
really taking place. Meanwhile, there is 
no need of being in q uite such a hurry 
as one of the Brussels editor8, who sug­
gested that, as the l:JUilding was sure to 
fall, it might be well to take advantage 
of the opportunity to raise 11. little money 
to go toward the expense of rebuilding, 
to put on s.pecial trains on the gover.n­
ment rail ways to bring strangers to wit­
n ess the catastrophe. The fall of the 
tower, particularly, would attract visitors 
from all part!; of the Continent, to say 
nothing of the English, who would come 
over in a body to witness the crash.­
Ame1·. A1·chitect. 

• • •  
A PerCect Weld without Fire. While it is a well appreciated fact, and 

one understood by engineers, that for 
factory purposes, where the power used is 

ROCHOW'S IMPROVED COMPOUND STEAM ENGINE. A correspondent of the Blacksmith 

very variable during the day, a well designed single 
cylinder engine, with an automatic cut· off, a large 
and heavy fly wheel, and a solid foundation, gives in 
the long run the best result in economy, still there 
are often a great many other conditions_and require­
ments that have to be consulted to [make a proper 
selection of the best adapted engine in each case. 

Where the power required is substantially uniform, 
this engine is well adapted-an automatic cut· off being 
in that case unnecessary ; and owing to its compact­
lIess and rigidi ty, it can be used in a small space and 

. where a solid foundation canno,t be obtained: Its con­
·struction make/! it particularly iserviceable for all work 
requiring a constant and unvarying speed, this advan­
tage being secured by the r.elative · position of the 
cranks and the action of the steam in the two cylinders, 

This engine has been patented by Mr. F. Rochow, of 
Bridge and Plymouth Streets, Brooklyn, N. Y. 

.. 4 . '  .. 
IM:PROVED IRON PLANER. 

The accom panying cut represents one of the large 
size iron planers made by the L. W. Pond Machine Co., 
of 140 Union Street, Worcester, Mass. The machine is 
of new design, heavy and strong. 

The bed is of unusual length in proportion to the 
length of the table, leaving but a small part of the table 
to overhang when planing the extreme length. The 
table is extra heavy, the slid!:ls are of good width, giving 
an extra wearing sUI'face, .and.ha.ve an oil channel cut 
the entire length, for the purpose of keeping the slides 
perfectly lubricated, and keeping the parts from cut­
ting. There:are three bolt slots planed the entire length 
of the table-the holes drilled and reamed for the pur­
pose of packing or holding the work firmly in place. 
The posts or uprights are very heavy, with large 
breadth of base and firmly bolted to the bed, with a 
large additional steel pin nicely fitted to a drilled and 
reamed hole in both parts, to make them doubly firm 
against a heavy lateral strain. The driving shaft is 
made of steel, fitted to extra long bearings, to give 
steadiness, smoothness, and solidity to the motioll of 
the table when doing its heaviest work. The cross bar 
is firmly bolted to the uprights, and can be quickly ad· 
justed by the rise and fall screws, by hand on the small 
sizes and by power on the larger sizes. The feed is 
transmitted to the cross, down, and angle screws 
through the dl'iving 
shaft by a recently 
patented device, and 
runs perfectly free 
and loose after hav­
ing done its work at 
t h e  e n d  o f  t h e  
stroke. The revers­
ing motion is of re­
cent i nvention, cov­
ered by patent, and 
can be easily adj ust­
ed to give either belt 
more or less lead to 
prevent an unpleas­
ant squealing of the 
belts when the mo­
tion of the machine 
is reversed, and is 

feet ; beam, 62 feet ; depth of hold, 43 feet ; 17,000 horse 
power ; 8,500 tons register. A feature of the ship will 
be her longitudinal bulkheads, which, in connection 
with the usual transverse bulkheads, will greatly in­
crease the number of watertight compartments. Her 
boilers and engines will be protected by side coal bunk­
ers. Her large passenger capacity, it is intended, will 
be fitted up for 350 first· class passengers. She will be 
delivered in the early spring of 1 888. The construction 
of the ship will be followed by that of others, and im· 
portant improvements in ships of the Inman line now 
in service. 

. .  ; . (  · . 4 . '  • 
Settlement oC a Great Building. 

It seems that the magnificent Palace of Justice at 
Brussels, one of the most cosllly structures in Europe, 
has shown evidences of a settlement which may or may 
not prove to be serious. The Wiener Bauindust" ie­
Zeitung says that early last fall, during the vacation 
of the courts, the ceiling of one of the court rooms fell 
without warning, and anot.her followed almost imme· 
rliately afterward. There had been evidences previ­
ously of injury to the lower portion of the building from 
the dampness of the ground, but no movement had 
been noticed. �owever, a third ceiling soon fell, and 
cracks began to show themselves in a number 01 others. 
The newspapers raised the alarm, and called for an 

IMPROVED mON PLANER. 

writes as follows : " I  have never · seen 
anything in the columns of your paper relative to 
making a perfect weld of ste�1 without fii'e or borax. 
A job came to my shop a few days ago in the shape 
of two pieces of three-quarter inch round steel, welded 
together end to end. A taper plug of steel was in one 
end of a shaft on which a corn burr was running 
The plug of steel was bearing agaiust a l ike piece of 
steel in the frame, the object of this being to tighten 
the burrs. Owing to a loose box on the shaft, the 
shaft got to jumping, giving a side motion and creat­
ing friction enough to weld the two pieces of steel 
together as stated. The two pieces of steel were 
hardened. " 

[It is not a very uncommon thing, adds the Scientific 
PTess, for a steel spindle in a spinning mechanism, 
when running at great speed, as it does in a steel 
cup, with perhaps a little wabbling, to suddenly stop 
its motion and become thoroughl y  welded to the cup. 
Of course this can occur only when the oil in the cup is 
exhausted. 1 

.. 4 . '  .. 
Tenacity oC LICe In a Pup. 

While running a poultry yard in the suburbs of 
Philadelphia, and a business in the city at the same 
time, I had but little time for home work before 
going to business. To my great regret, a litter of mon­
grel Scotch terrier pups came into the world, which 

must be got rid of, 
Early in the morning 
I took the first 'one 
and placed it iIi - a 
pail of water with 
a n o t h e r  weighted 
pail on top, and left it 
until · I was through 
feeding f 0 w 1 s and 
pigeons, w h e n  i t  
was apparently as 
dead as a pup could 
be. 

Not having much 
time, ·1 dropped it 
into a post hole where 
a fence had been re­
moved. The hole was 
filled by a forcible 
use of · the boot heel 
on the sides of the 
hole, when I left for 
town and spent the 
entire day there. On 
my return home at 
night, and while pass· 
ing about the yard, 
I several times heard 
the cry of a pup, as 
I supposed, and at 
last was attracted to 
the buried pup byits 
cries. I secured a 
spade and dug it out; 
j ust as ijvety .as.it. 
was befot� " drowIi­
ing. 

JOS. M. WADE. 
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ENGINEERING INVENTIONS. 
A rail joint has been patented by Mr. 

Joseph D. Green, of Marshall, Mo. Two sections are 
formed to cover the _ join�, the one with a groove and 
the other with a rib fitted thereto, the construction 
ooing such that these sections can be clamped or locked 
over the joint lind held in place by spikes, by which the 
ba$e of the meeting rllils will be firmly held in posi tion. 

- A car coupling has been patented by 
Messrs. James N. Moore - and - Abraham L. Miner, of 
Lowell, indo The , construction is such that when the 
cars are run together, the link on the adjacent car will 
strike a beveled end of the drawbar and be guided 
downward into a notch, when the .pring will retnrn the 
drawbar to its normal position and conple the cars, the 
device being one which can also be operated from the 
sides or top ol the car. 

1 ' 1  

AGRICULTURAL INVENTIONS. 
, A  hay �ling has

-
been patented by Mr. 

John M, Hart, of Oswego. Kansas. The invention con­
sists of two bars provided with ropes at their ends and 
with means for holding them spaced, and with devices 
for locking and releasing - thein, to facilitate the un­
loading of hay or grain from a wa!(on and storing it in 
a barn. 

A plow has been patented by Mr. 
Andrew L. Thompson, of Millbrook. Ill. It is 80 made 
that when the blades meet large stones, roots, stumps. 
or other obstructions, a fragile pin wi ll be broken and 
the blade will be turned back withont damage nntil the 
obstruction is passed, with other novel details of con­
struction and combination of parts. 

I • •  
MISCELLANEOUS INVENTIONS. 

, A scarf holder has been plJ.tented by 
Mr. John E. Eayrs. of Washington, D. C. It consists 
of an elastic strip with an attaching pin at one end and 
a key hole slotted clip at its opposite end, there being 
formed a combined clamp and button, with other novel 
featnres, for securing the lower end of the scarf to a 
shirt front. 

A tobacco conveyer has been patented 
by Mr. , H�nry B. ' Light, of' 'Simpson's, Va; 'I'he ap­
pllratus comprises an inclined cable, a rack having 
hooks at its upper opposite ends engaging the rope. and 
lower hooks 

'
adapted to receive the tobacco stick, for 

convenience in transporting tobacco from the field to 
the barn or storehouse. 

A window 'cornice has been patented 
by Mr' -Willia,m C. ' Doseher, of New,York 'City . .  The 
front center piece of the 'cornice has flanged cleats at 
its back; all(� the sides ine made in sections 

-
t� slide in 

these cleats; so that by extending them or shoving them 
inward the cornice may be adjusted in length to suit 
windows of different width. 

A curry comb, has been patented by 
Messrs. Charles and Joseph Knopp, of Winona, Minn . 
This invention covers a novel form of device wherein 
the comh proper is provid�d with two operating faces, 
either one of which may be brought into play, inter­
coiled wires being u'sed upon the l imbs of the animal 
and toothed:flanges of a plate upon the body. 

A rotary saw sharpener has been pa­
tentcd by Mr. Rob<lrt Gaskin, of Fairville, New Bruns , 
wick, Canada., This invention covers an ' adjustable 
saw holder mounted on a sliding frame, means for im­
parting forwar4 and backward motion to the frame, a 
device for tnrning the saw antomatically the distance 
of One tooth, and a stationary grinding wheel .  

A nut has been patented by Mr. John 
C. Shellito, of Penn Run, Pa. It is f<'rmed with an in­
ternal thread and an externally threaded projection, 
combined with a plug or bolt with an internally threaded 
socket and an externally threaded projection, the nut 
being designed more especially for nse in connection 
with hollow axle skeins. 

A steam steering apparatus has been 
�tented by Mr. Samuel G. Martin, of New York City. 
It consists !If two lines attached to opposite sides of 
the rudder and passing over abntments, in com bination 
with ,II steam cylinder, a piston rod passmg entirely 
throngh it, and connected at its ends to the lines, to act 
oppositely and simultaneously npon them. 

A planter has ' been patented by Mr. 
Millard F; Myers, of Greenville. Ohio. The main ob­
ject of tQis invention is to provide a machine particu­
larly adapted for planting -potatoes, although it may be 
nsed for other planting; and it 

'
is  so made that two rows 

may be planted at the' same time, or one row, or the 
device may be employed as a check row planter. 

A nut lock h�s ,  been patented by Mr. 
Zachariah F. Jones, of;Scottsville, Va. It has a lock­
ing plate ,with an opening contracted or reduced in 
wi'lth toward.one end, and having a groove formed in 
its under 'slde, the plate being adapted to be placed on 
the bolt and moved longitndinally along it, in connec,  
ttori with a secu'ring plate, and' other novel features. 

A cattle guard - ,has ;been patented by 
Messrs. Pleasant P. 'Linder and Rufus P. Bryant, of 
Jacksonville, Ala. This, ' invention covers a peculiar 
construction and combination of parts to provide a 
guard that will effectually prevent cattle from entering 
adjoining fields traversed by a railroad, the invention 
covering a specilllly contrived connterpoised gate and 
other novel features. 
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NEW BOOKS AND PUBLICATIONS. a high rate of speed, for· mixing lind making gas with 

hydrocarbons, for all pnrposes where a high or strong 
heat is needed. 

A continuous recording seal and door 
fastener has been patented by Mr. Gl'orge J. Ferguson, 
of Greenville, Texas. _ It is a device for fastening the 
door of a car or other sliding or - hinged door, which is 
accomplished by a single movement of a lever, and in 
such way that the initial and number of the car, or other 
name or number. will be impressed on the seal paper 
slip each time the door is fastened. 

A TREATISE ON SIMPLE AND COMPOUND 
OPHTHALMIC LENSES. By Charles F. 
Prentice. New York. 1886. Pp. 41. 

Woodworking Machinery of all kinds. The Bentel & 
M8J'ICedant Co., 116 Fourth St., Hamilton, O. 

Nickel Plating.-Sole manufacturers cast nickel nn­
odes, pure nickel salts, polishing compOSitions, etc. $iOO 
uldttle Wonder." A perfect Electro Plating Machine. 
Sole manufacturars of the new Dip Lacquer U:ristaJine. 
Complete ontllt for plating, etc. Hanson, Van Winkle & 
Co., Newark. N. J., and 92 and 9' Liberty St .. New York. 

A harness saddle has, been patented by 
Mr. Alexander P. Waddell, of  Union City, Tenn. It is  
intended especially for plow or heavy draught horses, 
and consists of a spring metal tree, with side hars and 
cross bars, and an intermediate or central crOSB bar, 
the pads connected therewith, so that the saddle will 
fit horses of different sizes, and afford ample ventilution 
to the back of the animal. 

A barrel cover has been patented by 
Messrs. George J. Broemser and Edward D. Bradshaw, 
of Little Rock, Ark. The cover is made in hinged scc­
tions , through one of which is an opening to which is 
secured a box intended to exhibit a .ample of the con­
tents of the barrel, to facilitate examination and pro­
mote the convenience of grocers and others using' a 
variety of goods kept in barrels. 

A rein holder has been patented by 
Mr. Charles E. Austin, of Salmon Falls, N. H. It is 
made of a plate of elastic metal cut or stamped out to 
form a base plate, with opposite end tongues and at­
taching lips or tags, whereby a rein slipped into the 
holder will be firmly held, or may be clamped flatwise 
between the elastic tongues and the base plate of the 
holder. 

A weather strip for windows has been 
patented by Mr. George W. Everett, of New York City. 
This invention relates to that description of weather 
strips which consist of flexible strips of rubber. which 
are attached to the sashes, the parting strips being 
grooved for the free edges of the elastic strips to fit into 
and work up and llown within, with other novel 
features. 

An adj ustable hair spring fastening 
for watches has been patented by Mr. Louis R. Kauf" 
mann, of Lexington, Mo. ' This construction is such 
that in all cases the adjustment is guided and is not 
a matter of g'lesswork and repeated trials, the plug or 
stud not being flxed, but adjustable, so th .. t the lever 
can be conveniently brought mto beat or the spring ad­
justed with reference to the usnal regulator. 

A stove has been patented by Mr. 
Charles Rohlfs, of Brooklyn, N. Y. The stove body is 
made with an open air heating space at the boLlom. 
with slots opening ontside of the stove at the top of 
said ' space, upright hollow columns commnnicating 
with the air-heating space and open at the top, there 
being suitable dampers to close the slots and the hollow 
columns. 

A turntable has been patented by M r. 
Abraham Ayres, of New York City. This invention 
covers a novel construction of turntable, to facilitate 
the turning of street cars at the end of the route, Ife 
design giviug a large leverage when the car is turned, 
while a truck or other vehicle driven upon the edge of 
the table will not cause d isplacement or too much tip­
ping. 

A gauge for mOUldings has been pat­
tented by Mr. William T. F'arrell, of Chicago, Ill. 
Combined with a bevel stock having a socket in ils 
head and a longitudinal slot at right angles to the main 
slot, formed by the Iwo sides of the stock, is an adjust­
able sliding stem with II catch, and on its top a disk and 
pointer, with other novel features, making a device for 
promoting accuracy in obtaining Jines, angles, etc., in 
working stone. 

A reel has been patented by Mr. Wil­
liam Slote, of Brooklyn, N. Y. The reel frame is 
formed entire from a single piece ' of metal plate, the 
cross piece being pressed into concave form, and the 
arms bent parallel with each other and formed with 
central holes to form bearings for the spool journals. 
making an improved fishing reel which is exceedingly 
cheap and simple. 

A trunk attachm ent has been patent­
ed by Messrs. James E. McDowell and' 'I'homas Med­
ford, of Huntington. West Va. To each end of the 
trnnk there is pivotally connected a link, there being 
formed two cnts in the up per ends of , the links, the 
metal being bent inward to form a projection between 
the cuts, the device being for connecting the body and 
tray in a specially convenient way. 

A ditching machine has been patented 
by Mr. Louis Arsene Desy, of Winnipeg, Manitoba, 
Cana

'
da. This invention provides means for guiding 

the propelling wheels. fOl' raising and lowering the rear 
end of the machine. thereby gauging the depth of the 
ditch, means for rotating the excavator from side to 
side on a vertical pivot, whereby a trench may be dug 
with a given slant on its side embankments, and the 
dirt raised and discharged to one side. 

A pump has been patented by Mr. 
Robert F. Dobson, of Darlington, Wis. It has a single 
valve, II vertical tube, a' horizontal tube connected to 
the lower end of ,the vertical tube, an air chamoor con­
nected to the horizontal tube, and a piston - in the ver­
tical tnbe, the parts being so connected and arranged 

This work is a simple and clear presentation of its 
su bject. Graphic methods are principally nsed, the 
object being to keep the matter within the range of the 
layman. The different kinds of lenses are illustrated 
by drawings. giving the lines of refraction and the 
establishment thereby of the foci. The subject of 
cylindrical lenses. and of the effects of combining two 
cy liudrical surfaces, one for front and one for back of 
the same lens, with axes either parallel or perpen­
dicular (crossed cylindrical lenses) to each other, is 
very excellently ilInstrated by graphic methods. The 
drawings arc reproductions of Mr. Prentice's pen work. 
A concluding section ou asymmetrical lenses closes the 
text. Finally. two tables of. crossed cylinders and 
their sphero-cylindrical equivalents, very elaborately 
worked out, are given. 

PRACTICAL ELECTRICITY. By W. E. 
Ayrton, F. R. S. Cassell & Co. : Lon­
don, Paris, New York and Melbourne. 
1887. Illustrated. Pp. xvi. and 516. 

This work professes to be a laboratory and lectnre 
course for first year stLldents of electrical engineering. 
It is intended as a manual for practical experimenta­
tion in the science. It starts with a consideration of the 
electric current. its direction and its measurement. 
Under this head such subjects as calibration of galva no­
meters arid measnrement of distribution of magnetism 
in a permanent magnet are treated of, as well as the 
generalities of the matter. Galvanometers are described 
more at length in a special chapter. Electromotive 
force, difference of potentials, quantity and density, and 
their measurement are fully defined and described. Un­
der potentilll the influence of the shape of the conductor 
is elaborately treated. Resistance receives a full.chapter, 
the measurement of it being given in detail,along with the 
subject of heating of conductors and work of currents. 
Current generators come next. In this section the 
author introduces a new abbreviation, P. D.,  for differ­
ence of potentials-a very good su!!gestion, and re­
sembling Daniell's abbreviation E. M. D. P. Insulation, 
quantity, and capacity, commercial instruments, such 
as ammeters, voltmeters, and a chapter on power 
and its measurement, with what has gone hefore, make 
up the bulk of the work. Some specimens of instruc­
tions for experiments and a very full index complete 
the book. It is designed for use by students examined 
by the City and Guilds of London Institute. This gives 
it a slightly local flavor, but it is a most admirable-work, 
and well worthy of its distinguished anthor. The illus­
trations are namerons and particularly good. 

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

The charge f()1' Insertion under thi8 head i8 One Dollar 
a linej'or each insertion ,. about eight words to a liM. 

Advertisements must be rBCl'ived at publica/ion office 

as eat'ly as Thursday morning to appeat' in next i8sue. 

Power users should read and bnilders of power app. 
should advertise in Power, l1:l Liberty Street, N. Y. 

Nafis' useful invention-The improved cask or tub. 
See SC I .  AM., Mar. 12. 1887. Patent fUI' .ale. Address G. 
R. Nalls, 266 Monroe St .. Brooklyn,  N. Y. 

Manufacturers and capitalists desiring to become in­
terested in a tested patent to prevent watel' freezin� in 
pipes will address U. S. Automatic Water Cnt-olI Co., 
Atlanta. Ga. 

. Wanted-A competent man to take entire charge of a 
factory where metal is cut. stamped, SPUD, a�d drawn 
into various fonns. Only parties of practical experience 
aod undoubted mechanical ability need apply. Answers 
must contain full details, with name and feferenrle8. 
otherwise they will have no attent ion . Address L .. P. 
O. box 2.00'. N. Y. city. 

Wanted Magnet.s-Sizes, lI:I inch wide, 1-50 inch 
thlck, 12 or 15 inches long bar ; bent into a horseshoe­
shaped magnet, with a power of lifting, at least, its own 
weight twelve times. Parties wishing to furnish the 
same address C. Johnsen, Brooklyn P. O., N. Y. 

We desire the services of a thoronghly competent man 
to tllke the place of our present secretary. who Is obliged 
to retire on account of ill health, and to assist in general 
management. Experience and first-class business quali­

Iloatlons will be required, and to the right person excel­
lent Inducements will be oJfered. Great Western Mfg. 
Co., mill furnishers and manufacturers of «eneral rna" 
chinery. I.leavenworth, Kans. 

If an invention has not been patented in the United 
States for more than one year, it mal' stili be-patented in 
Can�da. Cost for Canadian patent. $40. Various ot.hel' 
foreia-n patents may also be obtained. }f'or instructions 
address Munn & Co . •  SCIENTIFIC AMERICAN patent 
uency, 361 Broadwa.y, New York. 

The Knowles Steam Pump Works, 113 Federal 
St .. Boston, aud 93 Liberty St., New York, have just io­
sued. a new catalogue. in which 8re many new and im­
proved forms of Pumping Machinery of the single and 

duplex, steam and power type. This catalogue will be 
mailed free of charge on application. 

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

Timber Gaining Machine. All kinds 'food Work­
Ing Machinery. C. B. Rogers & Co . •  Norwich, Conn. 

Wanted-Man to run air furnace. St. Lonis Malleable 
Iron C'<>., St . Louis, Mo. 

Guild & Garrison's Steam Pump Works, Brooklyn, 
N. Y. Pumps for liquids, air. and gases. New catalmwe 
now ready. 

Manufacturers bucket machinery and tools, Ii�ht iron 
and brass hooping. pail ears and bail wire. rivets and 
tacks, and woodenware manufacturers supplies gene­
rally. send catalogues and price lists to T. L. lfos�ick &: 
Co., 10J;(leton, Colbert Co .. A la. 

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

Drop Forgings. Upward of 3,000 different articles. 
Billings & Spencer Co., Hartford, Conn. 

Curtis Pressure Regulator and Steam Trap. See p. 45. 
The Improved Hydraulic Jacks, Punches, and Tube 

Expanders. R. Dudgeon. 2' Columbia St., New York. 
Hoisting Engines. D. Frisbie & Co., New York city. 
Veneer Mll.chines, with latest improvements. Farrel 

Fdry. Mach. Co .• Ansonia, Conn. Send for circular. 

Tight and Slack Barrel Machinery a "pecialty. John 
Greenwood & Co., Rochester, N.Y. See iIlus. adv., p. 28. 

Lick Telescope and all smaller sizes built by Warner 
& Swasey, Cleveland. Ohio. 

HINTS TO CORRESPONDENTS. 
Name. and Addre.1I must accompany all letters, 

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

Re'erell ce8 to former articles or answers should 
give date of paper and pa/(e or number of question. Inq u l rle .. not answered 1U reasonable time shollld 
be repeated; correspondents will bear in mind that 
some answers require not a l ittle research, and, 
thongh we endeavor to reply to all, either by letter 
or in this department, each must taKe his turn. 

Special Written I n .ormatl o n  on matters of 
personal rather than general interest �annot be 
expected without remuneration. 

8clenlilic American SUJ.plemeutll referred 
to may be had at the office. Price 10 cent.s each. 

Bo ok. referred to promptly supplied on receipt of 
prICe. Ml::�:,,�" 

0
:1�t!f:

d
�xamination shonld be distinctly 

(1) H . P. S. writes : I have in use a 
nnmber of paper lamp shades for coal oil lamps ; they" 
are yeUow and eootY-Olr th-e inside, but otherWise .food, 
though they do not reflect the light enough. Is there 
any white composition with which I can paint the inside 
so as to increase the reflection? A. Try pasting new 
paper over their interiors, or give them a coat of alco­
holic solution of shellilC, and paint with zinc white. 
The purchase of new shades is probably your best plan. 

(2) F. R. L. asks : Can a good carbon 
for zinc carbon blltteries be made from coke? If so, 
how ? A. The coke must be ground to fine powder, 
mixed with sirup or coal tar. pressed into moulds, and 
baked. One or two dippings in coal tar or sirup while 
hot, followed by baking, will improve it. 2. Can half 
a pint bichromate cell run an electric bell 50 feet from 
touch button? A. Yes ; but for Intermittent nse you 
should select Leclanche or some similar open circui t  
battery. 

(3) F. H. asks : What size pipe and 
how high would I have to rnn it to get from 80 pounds 
to 90 pound. pressure from a cask, the same being fnll 
of water and the pipe tightly fitted in the top ? A. 
180 to 200 feet would be needed. 

(4) F. E. S. writes : In leveling the 
foot of iron bridges. iron turnings have been and are 
used .  and sal ammoniac is put into the turnin,e:s to rust 
them and make them more compact. Will the sal 
ammoniac rnst the bottom of the bridge or plate, or 
does it exhaust its power on the turnings, with which 
it acts as a cemenU A. If there is not an excess of 
sallall!moniac, no harm can occnr to the foot plates be­
yond a slight surface rnst. 

(5) R. D. S. asks : Would there be any 
power gained by using two windmill wheels of the 
same size, one directly behind the other, the slats in 
the rear wheel being the reverse of those in the front, 
thllS giving it a reverse motion, and both wheels work­
ing npon the same pinion on the upright shaft? A. 
Theoretically there is power thus gained, but the me­
chanical diffie-ulties have heretofore been a serious ob­
stacle to their use, simplicity of construction being of 
the utmost importance to the successful running of 
windmills. 

(6) J. B. asks how the cushions of a 
steam launch are made to answer as life preservers. A. 

For the latest improved diamond prospecting drills, By making them of finely divided cork in waterproof 
address the M. C. Bullock Manfg. Co., 158 LHke St .• 
ChiC84{�, In. canvas covers. 

Linlc Betting and Wheels. Link BeltM. Co., Chicago. (7) H. C. S. asks : Is there any rule to 

An automatic l ubricator has been pa­
teuted by - Mr. Joseph Patrick, of Frankfort-on-the­
:Main� Germany, ,This invention is based on the fact 
that metals have differimt expanding coefficients when 
heated, providing adjacent sut'faces made of different 
metals, that when in a qniescent state will close the 
feedillg af -the lubricant, but when heated will separate 
On account of their !!itterent' expanding eoefficients. 

that the pressure will be equal on both faces of the 
piston, and the pump can be worked with great economy 
of power. 

A machine for forming veneer drums 
has been patented by Messrs. Wilson Godfrey and 
George W. Halstead, of, Brooklyn; N. Y. Three sheets 

of veneer are first glued together, the grain of the cen­
tral sheet cr08sinl( ,that of 'the other twa, to prevent 
splitting and crllcking, the nnited sheet b$g then 
turned over a former and the �unit.ed, 1101Id while 
upon the former tlte .heets Bre compressed while the 
glue is warm. the machi=abling the lapped e!llres to 
be firmly clamped while on the former _ and then with­
drawn from tbe forming cylinder. 

The Railroad Gazette, handsomely illustrated, pub­
lished weekly. at 73 Broadway, New' York. Specimen 
copies free. Send for catalollue of railroad books. 

Protection for Watches. 
Autl-malluetic shields-an absolnte protection from all 
eleetrlc lWd mlll!uetic Inllueuces. Can be applied to any 

' ","tch. Experimental exhlbltlou and - explanation at 
Autl-MagJ!:etlc Shield & Watch Case Co.," 18 John St., 

New York. F. S. Giles. Agt., or Giles Bro. & Co., ChICago. 
wllere full assortment of Anti-Magnetic Watches can 
bahad. i!eR4 for full descriptive circular. 

estimate the cost of distilled water at a given price for 
coal?  Form of boiler and steam pressure both imma­
terial. A. Tp.e best regenerative system of distillation 
prodnces froin 13 to 14 pounds of water per pound of 
coal, to which mnst be added interest on plant, labor, 
and repai!'!!. 

(8) J. J. K. asks : How I can remove 
theJjnk on postal cards? I have qnite a number that I 
had printed and never used. A. There is no satisfactory 
process of accomplishing thiS. It can only be partially 
done with a good deal of difficulty. 

A gaB generator has been patented by 
IIIr. Antonio Ordonez y Ponce, of Matanzas, Cnba. It 
has a gas preparatory cylinder with oblong screens, 
aDd connected with another cylinder. also haviogrevolv� 
Ing screen. which mix the gas and Ilr, revolvina under 

Manufacturers quarry and 
'
stone working machinery, 

toOl8. aud supp)ies llenerally. "end catalogues .and price 
lists to T; L. Fo •• I� & Co., IUI/leton, Colbert Co., Ala. 

Pnuee- " Dies. Ferracute Mach. 00., lIridpton, N. J. 
(9) E. E. H. asks (1) what substance is 

nsed by plumber. for covering lead pipe IlUd sheet lead, 
to prevent tbe Bolder from Bticking to it. A. Lamp 
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black mixed with thin glue or mucilage. 2. Of what 4. A SUPPLEMENT containing receipts for making cos' 
material is  the wrapper made that i s  used for spreading metics; cements, blackings, etc . ? A.  See Cements, in 
thB solder ? A. Very generally of bed ticking. 3. What SCIENTIFIC AMERICAN SUPPLE M E N T ,  No. 158 ;  for cos· 
grade of solder i s  the best for fastening lead pipe ? A. me tics and blackings, see " 'l'eclmo·Chemical Receipt 
]'or wiping. eq nal parts tin and lead. Book, � '  which we can send for '2. For special treat. 

(10) D. A. H.-We know of no compo­
sitions . cheaper than the metals they are composed of. 
Common yel low brass is the c heapest that can be made 
with copper. Cast iron i s  the cheapest metal . 

(1 1) E. T. S. asks the best polish for the 
brass on steam engi ne�. A .  \Vhi ting or chalk mixed 
with engine o i l is the best to keep the brass: work 
bright. " l'"hen the brass work gets black or t-itai ued. nse 
oxalic acid mixed with tripol i .  Rub in all  cases with a 
woolen cloth. 

(12) A. R .  asks if  Bessemer steel has, 
whcn rolled, any more spring than iron. A. It dcpends 
on the nmount of carbon contained. As usually made, 
it has very l ittle more elasticity than iron ; has a li ttle 
spring when rolled or hammered hard ; will not harden, 
but may bc casehardened. 

( 13) D. E. S. asks how deep it is practi ­
cable to go down in d iving bells, and with submarine 
armor. A. 75 to 100 feet is about the working Jimit, 
though divers have thus been down over 200 feet. 

(14) O. �f. C. ask;; the process for writ­
ing or making o bj ects on gl ass that can o�IY be seen 
when you breathe upon it .  A.  The drawings are made 
with pencils of talc or soapstone. They are sometimes 
very l ightly etched with hydrofluoric acid. 

(15) W. F. asks : 1. What is the cause 
of blue vitriol turning into po wder ? A. It is due to 
eftlorescence, or the giving up of it.s water of cry�tal l i ­
zatioll. 2. Docs i t  have any strength when it  is 80 
turned ? A. It i� stronger. 

(16) H. M. E. asks : At a given tempera­
ture-ZOO C . �how many volumes of gas will  a gi ven 
volume of liq uefied CO. yield when the pressure is  reo 
moved ? How mnch at 0° ? A. All measurements 
being taken at 20° C., one vol ume of liquefied carbon 
dioxide w i l l  give 400 volumes of the gas ; all measure· 
ments being taken at 0° C.,  one vol ume of the l iquid 
wil l;lgive 480·4 of the gas. These are approximate, bnt 
nearly right. 

(17) R. B. asks : What is the receipt for 
putting quicksil ver on the back of a looking·glass ? A. 

This is usually dOlle hy coating the J(lass with an amal­
gam. For this purpose a l�rge. perfectly flat stone 
table is provided ; upon it i s  evenly spread a sheet of 
tin foil vdthout crack or fiaw ; this is  covered uniformly 
to the depth of one·eighth inch with clean mercury. 
The plate of glWls perfectly cleaned from all grease and 
impurity is tloated on to the mercury by sliding, so as 
to exclude all air bubbles. It is  then pressed down by 
loading i t  with weights, in order to press out all the 
mercury which remains fluid. which is  received i n  a 
gutter around the stone. A fter abotlt 24 hours, it is 
raised gently upon its edge, and in a few weeks it is 
ready to frame. 

(18) B. L. A. ru:ks what temper stool 
should be to luake a strong permanent magnet. A. 

Tool temper; draw to about a straw color. 
(19) W. M. H. asks : What bodies are the 

poorest conductors of beat ? A. Silk is tbe poorest eon· 
ductor, and the resins, glass, and wood are all poor 
conductors. 2. A recipe for a violin varnish. A. Use 
mastic varnish ; or, 12 parts sandarac, 6 parts shellac, 6 
parts mastic, 150 parts 95 per cent alcohol, 6 parts V enice 
turpentine ; mix.and dissolve warm. 

(20) .T. B. B. asks : What can I put in 
water to l ower the boiling point to 185° Fah . .  so that the 
temperature will not rise any higher, whatever fire is 
nnder the coppe r ?  A. The add ition of alcohol will 
lower the boiling point of thc mixture ; but will 
evaporate so that the boiling point will continually 
rise . 

(21) R. , D. & Co.-For etching on cut­
l ery you' will require a ground wax composed of equal 
parts asphaltum. Burgundy pitch, and beeswax, melted 
together and thoruughly incorporated. In applying it, 
use a dabber, or ball of cotton covered with si lk. Warm 
the piece of cutlery so tbat a stick of the wax will 
readily melt by touching. Smear a small qu antity of 
the wax on the blade or articles, and dab it evenly 
all over the surface. When cold, scratch the reo 
q uired design or name on the s urface and touch 
the parts with acid (nitric acid 1 part, water 4 to 6 parts). 
using a camel's hair pencil to cover the surface and 
bring the acid into contact with all the lines. In a few 
m i nutes the biting is done. Dip in hot water to wasb 
off the acid, and the surface may be cleaned by wiping 
with benzine. Another ,�ay is to make a varnish of 
asphalt and turpe ntine, with a few drops of linseed oil 
to make it tacky. Have a rubber stamp made of the reo 
q u i red design, with a bo rder, so as to stop off around 
the design. Stamp the goods. and with some of the 
varnish thinned down with turpentine and a brush 
stop off the surrounding parts ; or surround the design 
with a smal l rim of bccswax, and apply the acid as 
above. 

(22) Reader a�ks : 1. What will remove 
warts from the hand w ith l ittle or no pai n ?  A. Het a 
piece of sal ammoniac about the size of a walnut ; 
moisten the warts. and rub the sal ammoniac wel l on 
them every 'night and morning for a fortnight. 2. If I 
manufacture an article or compound, have I a right to sell 
it anywhere and everywhere, without paying l icense or 

tax ? If I take orders for a book which is sold by sub· 
scription only. have 1 a right to take the books along 
with:me and deliver them as I secure orders without pay· 
ing license or tax ? A. Y Oll must pay l icense for some 
kinds of business in certain localities, but the differ­
ent laws for taxing dru mmers in several of the States 
have been decided unconstitutional. 3.· A recipe for 
making hair dye from walnut j uice? A. This consists 
simply of the expressed j nice of the bark or shell of 
green walnuts, to which a l i ttle rectified spirit is com· 
monly added for the purpose of preserving it, with 
a few bruised cloves, and the whole digested together 
with occasional agitation for a week or fortnight, when 
the rlear portion is decanted, and if necessary, filtered. 

ment of freckles, moles, etc . , see SUPPLEMENT, 507. 

(23) T. G. C.  asks : 1. Why does churn­
ing make butter? A. Agitatmg the milk causes the 
rupture of the coating of the butter globules contained 
in tbe milk, and their fatty contents then collect to· 
gether. 2. What can I use to clean carpets. A.  Use 
about 3 gills of ox gall in a pailful of water ;  rno with 
a soft scrubbing hrush "orne of the ox gall water on the 
carpet, which will  raise a lather. When a convenient 
sized portion is done, wash the lather off WIth a clean 
linen cloth dipped in clean water. Let this water be 
changed frequently, and w hen all the lather has disap' 
peared, rub the part with a clean dry cloth. Mixtures 
of magnesia and fuller's earth made into a paste are 
used to remove grease spots. 

(24) E. M. D. asks how he can prepare 
water for fire extinguish ing purposes, to be nsed with 
a common pump. What will  be the advantage over 
ordinary water! A .  We d o nbt whether there is any· 
thing practical to use in the way you propose. Water 
saturated with alum or snlphate of soda or various 
other salts has superior value i n  extinguishing fires, 
due to 'the coating it gives to o bjects wet with it, 
which prevents contact with the oXyJ(en of the air, 
and thus diminishes the rapidity of the combustion. 

(25) H. B. H. asks : If we take say 100 
or 1.000 Winchester regular cartridges,take out the bu llet 
and leave the powder in, or say part of the powder, 
and put them i n  a crucible to melt the metal, do you 
think that when the cartridges begin to get heated they 
wil l  cause an explosion capable of injuring the bui ld· 
ing or the �rucible ? We maintain that it will not do 
so, but that the cartridges will  discharge gradually 
with the heat, as it is impossible that they should all get 
heated at the same time. A. You will have a number 
of explosions, which on account of the fulminate of 
mercury in the shells will  be al most instantaneons, or 
equivalent to a single great explOSion, capable of doing 
much inj ury. 

(26) R. S. writes : 1 .  The velocity of 
electricity is said to be 288,000 miles per second. What 
kind of electricity has that velocity, and what kind of 
a conductor should it  have? A .  This is the velocity of 
a current of dynamic electricity on the best possi. 
ble condnctor, suspended i n  air so as to Hvoid all di­
electric action. 2. Does the entire current on a WIfe 
flow in one d irection, viz., from the copper pole to 
the zinc pol e f  I think that electricity flows from the 
earth through the negative pole. Am I right ? A.  The 
term current is purely conventional. It IS assnmed to 
flow from carbon to zinc (or equival en tly) on the 
outer circuit. This would make it flow from the earth 
to the zinc pole. 3. If l ight is admitted throllgh glass 
of any color, the rays appear of the same color as the 
substance through whicb they haVE passed. They are 
not separated III a prismatic way. How is it that l ight 
passing through red glass w i l l  appear red ? A. The 
trlle color of a body that transmits colored l ight is the 
complement of the light it transmits. A colored glass 
acts like a screen or sieve, and sifts out and absorbs or 
reflects all rays except those that pass through it. 

(27) H. P. P. R. asks : 1 .  How many 
units of heat are given out i n  the burning of one ton 
of average steam coal, u nder conditions th"! Bame as in 
heating the boiler o f  a shi p's engine ? How many units 
of heat are given out in the combination of 2,000 cubic 
feet of hydrogen with 1.000 cubic feet of oxygen to 
form water? A. One part of carbon in burning gives 
off heat enough to raise 7, 273 parts of water one degree 
C. in temperature ; one part of hydrogen enough to 
raise 34,462 parts of water one degree C . ;  2,000 cubic 
feet of hydrogen weigh 73,9,>8 grains, or 10.56.'1 pounds, 
at standard barometer and thermometer readings. Tak· 
ing coal as representing 95 per cent carbon. one ton of 
2,240 pounds wou ld raise 15,476,944 pounds of water 
one degree C.,  and 2.000 cubic feet of hydrogen would 
raise 364,091 pounds of water Olle degree C. 

From these factors y o u  can deduce heat nnits of any 
desired system. As long as the coal is completely 
burned, the conditions have no influence on the heat 
evolved. They only affect the heat collected. 

(28) G. M. asks how to prepare the mer­
cury for a barometer? . Also how expel the air from the 
tube after i t  is fllled ? A. If the mercury is  not free 
from other metals, it should be distilled. 'l'his is best 
done in an iron retort. If contaminated with dirt, it 
can be purified by passiDlt thmBgh an inverted cone 
made of a sheet of paper containing a very small hole 
at its apex. Yonr best plan is to buy pure mercury, 
and not attempt to distill it yourself. The air bubbles 
may be gathered by introducing a clean iron wire and 
drawing the bubbles together with it. When tbey ac· 
q uire a sufficient size, they will rise and escape. The 
air may be mnch better expelled by boiling in the 
tube, bllt unless experienced yon will probably break the 
tube. The mercury for this operation should be added 
three or four inches at a time. and each addition boiled. 

(29) H. N. B. writes : I am about mak­
ing an induction coil , but wonld like to ask a few 
question s :  When the core of an induction coil is mag· 
netized by a current passing through the primary coil,  
the core is rendered magnetic only at the poles, and 
not iJ(the middl e. When the current is broken, and the 
soft iron core discharges its magnetism.do the magnetic 
lines pass from the poles only, or do they come from 
the middle of tbe core as thick as from the poles? I f  
the middle is neutral when magnetized, I think no mag· 
netic lines would come from tbe m iddle when dis· 
charged. Wby do they wind the secondary wire all 
across the spoo l ?  When they corne to the center, why 
don't they skip over tbat part. of the core where there 
would be no magnetic l ine_. and resume the winding 
after they pass little beyond the middle, thus saving 
wire and resistance? A .  The magnetic l ines of force 
that radiate from tbe core of an induction coil are 
most nnmerous at the ends. Coils have often been 
constructed without wire in the center as you describe, 
but just how much is gained by this is not known. The 
saving is not very great. 

(�O) F. N. R. writes : 1 .  You gave a 
formu I a .for a freezing mixture, viz. ,  5 parts nitrate of 
ammonia, 6 parts sul phate of soda, and 4 parts dilute 
nitric acid. Will such a mixture preserve the freezing 
properties indefinitely or for any length of time if  kept 
In elosed i n  all airtight space? A. It will reach a low 
temperature, and maintain it for a varying length of 
time, according to the non·conducting power of the rna, 
terials surrounding it. It cannot in your sense be pre­
served for fnture use, but m ust be mixed at the mo­
ment of application. 2. Will the liquid stove polish 
receipt given by yon some time ago in your paper, viz.,  
pulverized black lead. turpentine, water, and sugar, 
keep its consistency as when first made, or will it 
have a tendcncy to settle after standing a while ? 
A. There will be a natural tendency in the black lead 
to settle out, and we would advise it to.be shaken be· 
fore use. 

(31) .T. P. S. says : In your issue of 
26th of March. i n  answer to No. 17, J. W. P., you say 
we t the edges of the paper to ove rcome electrical 
attraction between the sheets. I run a cylinder press, 
and was troubled the same way. The jobs were such 
that I could not wet the edges. I took a large type 
•. galley " and laid it 011 the delivcry table, where the 
sheets would fall on it. A copper wirc from i t  to the 
steam pipes just bchind it carried off all electricity, so 
the sheets could be straightened easily. 

(32) T. H. N. asks where he can find a 
full account of the composition and manufactnre of 
aluminum bronze alloys produced by electrical 
methods. A.  In SCIENTIFIC AMERICAN, May 22, 1886, 
and Noyember 13, 1886. Also in Richards on Al umi· 
num, very recently published, which we can mail for 
$2.50. [Such replies as the foregoing we nsually pre· 
rer to send by mail, or at least to exercise the privi·. 
lege of 80 doing, but there ure those. whom we much 
regret to disoblige, who are continually forgetting to 
send tbelr names and full address.-Eu.] 

(33) G. H. W. asks : 1 .  Will a cubic foot 
of air nnder pressure of say five hundred pounds be 
more buoyant under water than of simple atmospheric 
pressu re ?  A. Air at a pressure of 500 pounds to the 
Rquare inch wil l  be less buoyant than air at normal 
pressure. 2. Can wat.er be compressed to any percepti­
hIe amoun t ?  A. Waier is compressed 0·00005 vol. per 
atmosphere of pre�sure (15 pounds to square inch) to 
which it may be subjected. 

(34) A. B. asks (1) how to glue or cement 
German silver on to wood . A .  Use the marine cement 
recommended in SCIENTIFIC AMERICAN SUPPLEMENT, 

No. 158, under title of " Cements. " 2. How to polish 
German silver by hand. A. Use a m i xture of 1 part 
oliye oil, 1 of spirit of sal ammoniac, 2 of lime, and 1 of 
water as a thick paste. 

(35) D. H. asks : What fluid can be 
nsed in card writing, that will retain gold dust or 
bronze ? A.  Usc gold size or albumen. 

(3G) 'V. H. B . , Greenville, Tenn. ,  asks : 
Can you give me a recipe for making ,vax to polish 
hickory hand les with ? A. Take of seed l ac 1 ounce, 
gum guaiacum 2 drachms, dragon's blood 2 drachms, 
gnm mastic 2 drachms, put into R bott.le with one pint 
spirits of wine, cork close, expose to a nlOderate heat 
till the gnms are dissolvcd � strain into a bottle for llse 
with )I( gil l  linseed oil ; shake together. 

(37) .T. A. H. asks if there is an y flux 
for br>lzing cast iron.  A .  We know of nothing better 
than borax ground in water until it  assnmes the con­
sistency of milk. 

MINERALS, ETC. -Specimens have been 
received from the following correspondents. and bave 
been examined with results stat�d. 

B. D. B.-The yellow substance sent is a clay, and 
might be available for earthenware, terra cotta, or 
brick maktng. Lignite or brown coal can be used as 
fuel if of sufficicnt purity. It cannot be accepted as 
an indication of better coal underneath, except in the 
sense that better lignite may exist below it. 

TO INVENTORS. 
A n experience of forty years, and the preparation of 

more than one hundred thousand applications for pa­
tents at home and abroad, enable u� to understand the 
laws and practice on both continents, and to possess un­
equaled facilities for procuring patents everywhere. A 
.ynopsis of the patent laws of the United States and all 
foreign countries may be had on application, and persons 
contemplating the securing 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
tensive facilities for conducting the business. A ddress 
MUNN & CO .. office SCIENTIFIC AMERICAN, 301 Broad­
way, New York. 

INDEX OF INVENTIONS 
For which Letters Patent oC tile 

United States were Granted 

April 5, 1887, 

;\.ND E;\.CH DEADING THAT DATE. 

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

Acid of diamido-stilbene, production of disnlpbo. 
F. Bender . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  860.653 

Annealing wire. W. H. Rawyer . . . . . . . . . . . . . . . . . . . . . .  360.732 
AnnunCiator, electric. J. U. Kunkle . . . . . . . . . .  360.�47, 300,448 
Aqueducts. aeration in, J. W. Hyatt . .  . . . . . . . . . . . .  860,59.3 
Arm rest for keyboard operators. J. S. Jurey . . . . . .  860,529 
Asb and garbage receptacle, Baynes & Clark . . . . . .  360,64(; 
Automatic brake, W. B. Clark . . . . . . • . . . . . . . . . . . . . . . .  860.41 9 
A xle box and journal, car, C. G omer . . . . . . . . . . . . .. . . 360.802 
Axle cliP. A. E. Parker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 860.124 
Baling press. W. �'. Kengle . . . . . . . . . . . . . . . . . . . . . . . . . .  360,445 
Banjo brackets, manufacture of, J. W. Lyon . . . . . 360.5.14 
Banjos or violins, tail piece for, A. G. Wood . . . . . . .  360,700 

I Bath . See Vapor bath . 

Bath and wash tub, combined, W. Watkins . . .  _ . . . . ;)6(),634 
Batten, metallic. Delassus & Ro'�bins . '  . . . . _ . . . .. . . . 360.763 
Bed pan. C. A. Tatum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , .  860.4!lO 
Bell, electric house. E. G. Coleman . . . . . . . . . . . . . . . . .  <It;O,660 
Belt for machi nery, J. Aroao. J r  . . . . . . . . . . . . . . . . . . . .  360.751 
Belt shifting device. automatic. S. J onsson . . . . . . . .  300,775 
Bicycle, Johnston & Peifer,_ .J r . . . . . . . . . . . . . . . . . . . . . : 360,59;) 
Bicycle bearing, J .  H. Palmer . . . . . . . . . . . . . . . . . . . . . . . 960,470 
Bit brace. ratchet, L. C. Bolen . . . . . . . . . . .  , . . . . . . . . . . .  3HO,6fJ!) 
Blind, J. B. Hartman . . . . . . . . . . . . . . . . . . . . . . . . . .  � . . . . . . 360.528 
Blind roller and tlltings. W. H. Keates . . . . . . . . . . . . . 860,53� 
Blind olats. m eans for adjusting. W. Morstat! . . . .  , aoo,612 
BlOCk. See Paving block. 
Boiler. See Steam boiler. 
Boiler cleauer, steam, H. Rushton . . . . . . . . . . . . . • . . . .  360,821 
BoltiniC maeb ine, J. Huxtable . . . . . . . . . . . . . . . . . . . . . . .  360.592 
Boot or shoe, T. D. Barry . . . . . . . . . . . . . . . . . . . . . . . . . . . .  860,756 
Booto, buttonhole piece for button. G. S. Hill . . . . .  360,500 
Boots or shoes, faste ner tor rubber, Thompson & 

Curtis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 860.491 
Boots or shoes, making, A. Seaver . . . . . . . _ . . . . . . . . . .  360,822 
Boots or shoes, making rubber, G. Watkinson • . . . .  360,ti35 
Boots or shoes, trimming machine for. IJ. E. 

l\loore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 360,720 
Bottle stopper, A. H. Peterson . . . . . . . . . . . . . . . . . . . . .  360,467 
Box. See 'Vagon box. 

Box bl ank cutter. H. P. Fiske . . . . . . . . . . . _ . . . . . . . . . . . 360,674 
Brace. See Bit brace. 

. 

Brake. See Auto matic brake. Car brake • 
Brick machine. C. L. Emens . . . . . . . . . . . . . . . . . . . . . . . .  S60,569 
Brick machines, Ilranulating and feeding device 

for, C.  I�. Emens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  360,5f'IB 
Brush for gin saws, R. }<--'. Span2'enberg . . . . . . . . . . . . .  360 .. 48G 
Buckle, A. J. StewarL . .  . . . . .  . . . .  . . . . .  . . . . .  . . . .  . . . . . :l6O,827 
Burner. See Gas burner. 
Bustle, P. M. & A. Randall . . . . . . . . . . . . . . . . . . . . . . . . . .  360,726 
Button. S. R. G rover . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8OO.68l, 
Button fastening for garments, I. Newman . . . . . . .  , 360,723 
Button, sleeve. C. A. �'autz . . . . . . . . . . . . . . . . . . . . . . . . . .  360.671 
Cable grip, R. P. Walsh . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  860,H4 
Cake, mould for ornamenting, C. A. Bail ey . . . . . . . .  360,753 
Cane and umbrella, combined, Verrier & Bonne-

vaux . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 360.544 
Cane handle, G. Muller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  360,814 
Cans. machine for filling, H. R. Stickney, 2d . . . . .  � .  ,300,M1 
Car brake. J. W. Greer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 360,S03 
Car coupling, M. Burt . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . .  860.414 
Car conpling,  R. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 360,657 
Car coupling, M. IIartz . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  300.687 
Car eouplin!!, M. ,J. He wlett . . . . . . . . . . . . . . . . . . . . . . . . .  , :lOO.!l1lS 
Car ('ouplin", Moore & Miner . . . . . . . . . . . . . . . . . . . . . .. . .  , 360,119 
Car coupling, S. Truax . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 360.831 
Cltr couplin!!, S. & E. H. Traux . . . . . . . . . . . . . . . . . . . . . .  :l6O,882 
Car coupling, J. A. Wil l iamson , Jr . . . . . . . . . . . . . . : . . . 360.5.J6 
Car fender. G. W. Elliott . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  360,516 
Car seat attachment, M. Russack . . . . . . . . . . . . . . . . . . . .  36Q,540 
Car wheel mo�ld,_ E. A mundson . .. . . . . . . . . . . . . . . . . . .  000.40.1 
eR.rS, draught rigging 1'or r�i lwny, J. P. Levan . . . . .  360.705 
Cars, head rest for railway. J. L. Wiseman . . .. . . . . . .  360,789 
Cars, sanding apparatus for stre.et, .J. W. Living-

ston . . . . . . .' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  360.600 
Card. playing, S. A. Cohen . . . . . . . . . . . . . . . . . . . . • . . . .  860,659 
Carpet l ining. B .  S. Bryant . . : . . . . . . .. . . . . . . .  � . . . . . . . . 3601757 
Carpets, producing desilZ'n and color effe�ts i n  in-

grain, Read & Knight . . . . . . . . . .  , . . . . . . . . . . . . . . . . .  360,482 
Carri er. See Sawdust carrier. 
Case. See Ph:eonhole case. Watch case. 
Cattle guard, .  Linder & Bryant . . . . . . . . . . .  , . . . . . . . . . .  360,6!l9 
Cell ulose, apparatus for manufa�turin2' sulphite, 

Schnurmann & Closs . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  860.484 
Chair. See Invali d  chair. Recl ining chair. Rock-

ing chair. 
Chair. J. Harrington . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ . .  �,589 
Chair back, adjustable, G. J. Shults . . . . . . . . .. . . . . . . .  860,822 
Check hook. J. A. O lson . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . .  360.462 
Churn, K A. Smith . . . . . . . . . . . . . . .  , . . . . . . . . .  , . . . . . . .  360,485 
Churn. E. Waylan d  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  860.600 
Cigar bunching machi�e, S. Henry . . . . . . . . . . • • . . . . . .  360,691 
Clamp. See Door clamp. 
Cleaner. See Boiler cleaner. 
Clip. See Axl'; cl ip. ' 
Clock. calendar. H. S. Prentiss . . . . . . . . .. . . . . . . . . . . . .  360,725 
Clock mechanism. _ auto-pneuma.tic. P. G. : Putte-

man" . . , . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  800,481 
Clod crusher, D. Lubin . . . . . . . . . . . . . . . . . . _ . . . . . . . .  : . . .  360,707' 
Clothes drier. O. B. Hubbard . . . . . . . . . . . . . . . . . .

.
. . . . . .  360.521; 

Clothespiu, J . ·S. Nelson . . . . . . . . . . . .. . .. . . . . . . . . . . . . . . . . :�j().4(;() 
Coach, dininl<, J. H. E l l iott . . . . . . . . . . . . . . . . . . . . .' . . . . .  360.424 
Coal or rock ·drill support. n: B. Dierdorlf . . .  .'. . . . . 3tlO.6G7 
COR8ters; turntable for, J. A. Priaulx . . . . . . . . . . . . . .  .1HO,4.7f1 
Colors by means of diamido-stilbene and dlRmtdo-

t1uorene. obtaining diazo, Bender & Schultz . . .  360,';'92 
Comb. See Curry comb. 
Compressor. fluid: w: n: 'rappey . .  : . . . . . . . . . . . . . . . . . il6O,512 
Cooler. See Milk cooler. 

' 

Cork extracting machine, F. E. Schmitt . . . . . . . . . . . .  360,734 
Cornice, window, W. C. Doscher . . . . . . . . . . . . . . . . . . . .  :160,669 
Corset fastening, G. �loulinet . . . . . . . . . . . . . . . . . . . . . .  360,613 
Coupling: ' See Car - coupling. Hose co upling. 

Scythe:'snath coupl ing . 'I'hill coupl ing. 
Cotton and wool waste-, machine for clenning, W. 

Dearborn . .  ' "  . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . .  " .  3("10,566 
Crank, engine. J. E. McIntosh . . . . . . . . . . . . . . . . . . . . . . . 360,711 
Creamer, W. S. Mummery . . . . . . . . . . . . . . . . . . . . . . . . . . . .  360,459 
Crib, folding, T. Bickford . . . . . . . . . . . . . . . . : . . . . . . . . . .  aetO,f156 
Cruppers, machine for making leather, C. \V. 

Rogers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  360,730 
Crusher. See Clod crusher. 
Culf and making- the same, J. K. P. Pine . . . . . . . . . . .  :l6O.471 
Cultivator, J.  A. Blount . . . . . . . . . . . . . . . . . . . . . . . . . . . . 860,410 
Cup. See Dope cup. 
Curry comb, C. & J .  Knopp . . . . . . . . . . . . . . . . . . . . . . . . . .  ;l6(),702 
C utter. See Box blank cutter. _ Hay and straw 

cutter. Rotary cutter. Tube cutter. 
Dental regulating device, T. S. Holmes . . . . . . . . . . . .  360,6U5 
Desk, ,J. B. Pooley. . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . .  360,473 
Diaphragm motor. C.  W. Boluss . . . . . . . . . . . . . . . . . . . . .  360.651 
Door clamp, G. W. ImmeL . . . . . . . . . . . . . . . . . . . . . . . . . . .  360,698 
Door spri n{! and lo{'k, J. Walzer . . . . . . . . . . . . . . . . . . . . 000,632 
Dope cuP.  A. T. Ballantine . . . . . . . . . . . . . . . . . . . . . . . . . .  360;765 
Drawer an d  cash account recorder. money. C. B. 

Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  860.406 
Drawers supporter and J(atherer. B. M. Fish . . . . . . .  360.1>76 
Drier. See Clother drier. Steam drier. 

Drill.  See Well boring dril l . 
Drum for furnaces and stoves, heating, S. ". 

Field . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  860,575 
Dumping platform, A. L. Grinnell . . . . . . . . . . . . . . . . . .  860.436 
Dust pan, A. B. Austin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  360,643 
Dust pan ,  Levy & Decker . . . . . . . . . . . . . . . . . . . . . . . . . . . .  860,453 
Ear wire and catch, W. C. Edge . . . . . . . . . . . . . . . . . . . . .  360,428 
Easel. H. A. Simsrott . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . 860.731 
Ela8tic fabric, Green, Jr . •  & Moore . . . . . . . . . .  360,431, 300,482 
Elastic or corded fabric, W. J,apworth . . . . . .  360,449. aoc.450 
Electric instrument protector, 1. H. Farnham . . . . 900.570 
Electric l ighting system, J. A. Powers . . . . . . . . .. . . . .  360.638 
Electrical distribution. system of, If. Van Ryssel-

beriChe . . . . . . . .  • . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  , .. 360.492 
Electrotyping apparatus. eonnection hanger for, 

O. S. Fertig . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • . . . .  360,672 
Elevator. See Hay elevator. Hod elevator. 
Elevator, H. Albert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  860,� 
Elevator, C. W. Dwelle . . . . . . . . . . . . . . . . . . • . . . . . . . . . . .  9(;0,800 
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Elevator Indicator, Q. N. Evans . . . . . . . . . . . . . . . . . . .  360,518 
Elevator safety attaChment. K. E. Kritch . . . . . . . . . .  SfJO.776 

·Elevator safety stoP. F. C. Roberts . . . . . . . . . . . . . . . . .  360.483 
Engine. See Rotary en2'ine. Steam engine. Trac-

tion engine. 
Excavating and grading machine. E. Remillard . . .  800,539 
Excavating device. A. M. Woolfolk . . . . . . . . . . . . . . . . . 360.548 

· 'Fabric. See Elasti c ·  fabric. Elastic or corded 
fabric. Metal fabric. 

Fare boxes. Jocking · H.nd delivering device for. 
Herzberg & Almqvist . . . . . . . . . . . . . . . . . . . . . . . . . . . 300.692 

Feed motion. intermitting eircular, J. Thomson . .  aro.740 
Feed roll. L. Garrigues . . . . . . . . . . . . . . . . . . . . . . . . · . . . . . . �60.677 
Feed water purifier. V. H. McConnell. . . . . . . . . . . . .  360.455 
Fence, I. L. Landis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 • •  860.703 
Fence machine. C. E. Anderson . . . . . . . .  , . .  . . . . . . . . .  1160.505 
Fence machine. wile. F. M. & S. C. Love . . . . . . . . . . . 360.451 . 
Fence post. W. W. Morrr80n . . . . . . . . . . . . . . . . . . . . . . . . . 360.778 
Fifth wheel. R. McLaughlin . . . . . . . . . . . . . . . . . . . .. . . . .  360.609 
}I'iles, apparatus for recuttiD�. J. E. Emley . . . . . • . • 360,.')17 
Filtering apparatus, J. Howes . . . . . .  , . . . . . . . . . . . . . . . . 360,441 
Fire alarm system, automatic. W. 1.1\ Singer. '0 _0 • • •  360.824 
lfjrearm sight, R. Gaskin, Sr . . . . . . . . . . . . . . . . . . . .  0 0 . 0 0  360,678 
Firearms. trigger mechanism for, F. tschirmacher 360,733 
Fire escape. J .  C. J,und.  . . . . . . . .  . . . . .  . .  . .  . . . . . . . . . . . .  360.810 
}'isbing buoy. E. W. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . .  360.418 
);'Ishing reel. J. Calder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  360.758 
Floor, Htall, A. J. Lansing . . . . . . . . . . . . . . . . . . . . . . . . . . .  360,452 
);'oot rest. L. Stuck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 360.487 
Fork. See Hay fork. 
E'rame. See'WR:tch movement frame. 
Fro!!. T. A. Griffin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 360.688 
Furnace lining, R. L. Walker . . . . . . . . . . . . . . . . . . . . . . . .  360.494 
Galvanic batteries. connection for carbon �le" 

ments in. W. P. Kookogey . . . . . . . . . . . . . . . . . . . . . . .  360.532 
Garment supporter. J. T. Lister . . . . . . . . . . . . . . . . . . . . .  360.809 
Gas. apparatus for making. A. Langdon . . . . . . . . . . .  360.5.1.1 
Gas burner. electric. C. W. Holtzer . . . . . . . . . . . . . . . . .  JOO.696 
G as pressure regulator, high and low, W. M. J ack .. 

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  860,jj4 
Glass blower. mecbanical, W. G. Bailey . . . . . . . . . . . .  360,552 
Glazier's puint. B. B. Cbandler . . . . . . . . . . . . . . . . . . . . . .  360.6fi6 
G old mining device, A. Mendenhall . . . . . . . . . . . . . . . . 360,71H 
druin in bags, apparatus for handling, G. Francis. 360,578 
Grain scourer. D. Etnier, Jr . . . . . . . . . . . . . . . . . . . .. . . . .  360,610 
Guard. See Cattle 2uard. Rein guard. 
Gun mounting. T. Nordenfelt . .  . . . . . . . . . . . . . . . . .. . . . .  360.537 
Hair crimper o-r curler, I. W. Heysinger . . . . . . . . . . . . 360.438 
Handle. See Cane handle. Tool bandle. 
Harrow; J . H. Barley . . . .  · . . . . . . .  : . . . . . . . . . . . . . . . . . . . . .  360.407 
Harrow, .Jf. Nishwitz . . . .. . . . .  ; . . . . . . . . . . . . . . . . . . . .  , . . . .  360,614 
Harrow, J. Zimerman . . . . . . . : . . . . . . . . . . . . . . . . . . . . . . . .  360,640 
Harrow and roller. ridin!!. E. W. Benway . . . . . . . . . .  360.554 
H .. rvester. J. K. Worthin!!ton . . . . . . . . . . . . . . . . . . . . . . ;;6().8:15 
Harvester backboard, Steward & Dixon . . . . . . . . .. . .  360.786 
liarvester. cotton. O. T. B ugg . . . . . . . . . . . . . . . . . . . . . . .  860.509 
Harvester draught equalizer. Devore & Kook .. . . .  860.514 
Harvester. stalk. G. G. );'. Boswell . . . . . . . . . . . . . . . . . .  360.652 
Harvesters, apron fastener for, D. J. Ames . . . . . . . .  360.402 
Hat fastener, L. Ii'. Gardner . . . . . . . . . . . . . . . . . . . . .. . . . .  360.770 
Hay and straw cutter, C. A. Clark . . . . . . . . . . . . . . . . . . 360.559 
Hay elevator. J. Ney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  360.816 
Hay fork. J. W. Provan . . . . . . . . . . . . . . . . . . . . . . . . . . . .  360.783 
Hay sling, J. M. Hart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  360.689 
Head rest. C. H. yarrington . . . . . . . . . . . . . . . . . . . . . . . . .  360.502 
lieater. E S. Wilber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  360.500 
Heels. process of attaching. J. B. Gardner . . . . . . . . 300.580 
Hod. brick. J. Powers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  360.618 
Hod elevator. P. C. Harlan . . . . . . .  " . . . . . . . . . . . . . . . . .  360.587 
Hoe blade and fastening. W. S. Rabb . . . . . . . . . . . . 360.019 
Ho!! trough. C. J. & G. A. Stromgren . . . . . . . . . . . . . . . .  360.829 
Holder. ' See Napkin holder. Package holder. 

Pillow sham bolder. Sash holder. Scarf 
holder. Tag holder. 

Hook. See Check hook. 8 nap hook. Wardrobe 
hook. 

Horse detacher. W. J,. & P. M. Mitzel . . . . . . .  . . . . . . 360.71 7 
Hose coupling, 1\ F. Moss . . . . . . . . . . . . . . . . . . . . . . . . . . .  3GO.779 
Hydrocarbons. apparatus for vaporizing and 

burning liquid. W. G. Bussey . . . . . . . . . . . . . . . . . . . .  360.558 
Ice creeper. Diehl & Weiss . . . .. . . . . . . . . . . . . . . . . . . . . . 360,666 
Indicator. See Elevator indicator. 
Iron. See Sad Iron. 
Iron. treating. J. Rigby . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . .  360.� 
Insecticide. Kaatz & Schulz . . . . . . . . . . . . . . . . . . . . . . . . . . 300.700 
Insulating and protecting electric cables. T. H .  

Dunham . . . . . . ' "  . . .  -. . . . . . . . .  . . . .  . . . .  . . . . .  . . .  . . .  360.567 
Invalid chair. A. De Voe . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  360.764 
Jail or prison. 'V. H. Brown . . . • . . . . . . . . . . . . • . . . •• . . .  360.508 
Jar fastener. M. F'. Dickey . . . . . . . . . . . . . . . . . . . . . . . . , .  360.515 
J ewels, tool for setting pallet. S. T. J. By .. m . . . . . . .  360.410 
J oint. See Rail jOint. 
Kegs and barrels. apparatus for glUing, J. A. 

Welndel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  360.746 
Key. See Watch key. 
Key. O. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 360.738 
Knitting machine attachment. J. Auredenn . . . . . . .  360.551 
Knitting machine, Circular, Schroeder & Hin-

den . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 360.735 
Knitting ' machines. cam cylinder for, L F. 

Gram�es . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 360,4JO 
J..abeling machine. can. F. Hirsch . . . . . . . . . . . . . . . . . . . 360,6'J4 
Ladder. See TelescopiC ladder. 
Ladder. telescopic. F. W. Hofele . . . . . . . . .  , . . . . . . . . . .  360.806 
Lambreq uin pin, J. Berbecker . . . . . . . . . . . . . . . . . . . . . . . S60.555 
Lamp, T. {Langston . . . . . . • . . . . .  , . . . . . • . . . . . . . . . . . . . . . . 360.704 
Lamp. electric arc, C. F. Cooke . . . . . . . . . . . . . . . . . . . . .  860.662 
Latch. A. Pease. . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  3110.466 
Leg. artificial. H. M. Kreemer . . . . . . . . . . . . . . . . . . . . . . . 360.446 
Level. telescopic hand, W. Gurley . . . . . . . . . . . .  o • • • • •  360,805 
Le'Veling instrument, T. J. Megown . . . . . . . . . . . . . . . . . 360.536 
Leveling instrument. W. A. Wright . . . . . . . . . . . . . . . .  360.837 
L.eveling rod, extension, W. A. Wright .  . . . . . . . . . . .  aoo.83G 
l .. iquids. device for decanting. Brickenstein & 

Babendreier . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300,557 
Lister and seeder. combined. B. C. Bradley . . . . . . .  360.793 
Lock. See Nut lock. 
Locomotive driving box cellar. W. J. Healy . . . . . . .  360.437 
LOom shuttle. M. F. );'ield . . . . . . . . . . . . . . . . . . 360.572 to 360.574 
Lubricator, }4". Bain . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 360.405 
Lubricator. C. B. Hodges (tl . . . . . . . . . . . . . . . . . . . . . . . . .  10.824 
I,ubrlcator. J. · L. Willford . . . . . . . . . . . . . . . . . . . . . . . .. . .  360.749 
Mainsprings. device for letting down, C. Bickford 360.648 
Mat. ' See Seat mat. 
Measuring canister. D. To McKinnon . . • • . . • • . . . . . . . 360.608 
Metal fabric, ornamental. J. Moche . . . . . . . . . . . . . . . . . :J6O.457 
Metronome. R. Zeckwer . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 360.550 
Milk cooler. G. R. Jowell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 360.808 
1I1lrror. lady's sboe. S. Goodman . . . . . . . . . . . . . . . . . . . .  360.520 
Mitering machine, S. Waner . . . . . . . . . . . . . . . . . . . . . . . .  360,6..10 

. Mould. See Car wheel mOUld. 
MoUld. W. Whiteland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  360/.19 
Monlding macbine. bung bush, A. G. Anderson . . .  ll6O.404 
Mortise lock. F. W. Mix . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ll6O.611 
Motor. See Diaphragm motor. SprinJl motor. 
Mu'slc boxes. stop attachment for, E. Sueur . . . . . . .  360.830 
Nailing machine. L' ·Goddu . . . . . . . . . . . . . . . . . . . . . . . . . 360.585 
Napkin holder. Paul & Deely . . . . . . . . . . . . . . . . . . . . . . . . 360.464 
N ei. fly. A. Wahra· . . . . .  · . . . . . . . . . . . . . . . . . . . . . . : . . . . . . .  : 360.620 
Nut. J. C. Shellito . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  360,621 
Nnt lock, II. F. Gainet!l. ;.�· . . . . . . . . . . . . . . . . . . . . . . . . . . .  360.676 
Nnt lock. Z. F • .Jonet!l . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . . . 360,699 
OUer. wlIkDaon &I Cutllll' . .. . . . . . . . . . . . . . . . . . . . . . . . . . ooe.148 

Oiling apparatus for vertical engines. J. H. Wil-
kinson . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . .  360.747 

Ordnance. breech-loading. W. H. Driggs . . . . . . . . . .  360.798 
Ore pulverizer, E. C. Griffin . . . . . . . . . . . . . . . . . . . . . . . . . . 360.682 
Overshoe, H. W. Burr . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . .  360,795 
Package holder. N .. E. Frost . . . . . . . . . . . . . . . . . . . . . . . .  860.769 
Packing, steam. C. A. Cleveland. . . . . . . . . .  • . . . . . . .  360,560 
Pan. See Bed pan. Dust pan. 
Paper box covering machine, G. W. Glazier, 

360.58'J. 360.5gg 
Paring machine. apple. C. E. Hudson . . . . . . . . . . . . . . .  360.527 
Paving and buildmg blocks from slag, machine 

for making. M. V. Steinmetz . . . . . . . . . . . . . . . . . .  ' " 360.785 
Paving block for street railway beds, A. J. Mox .. 

ham . . . . . . . .  . . . . . . .  . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  360.780 
PhotographiC apparatus. A. P. Whittell . . . . . . . . . . . .  360.499 
Piano tuning pin, P. T. B. Berner . . . . . . . . . . . . . . . . . . .  360,4O!J 
Pigeonhole case, metalliC, J. F. I ... ash . . . . . . . . . . . . . . . .)('i).591 
Pillow sbam holder. H. C. Warren . . . . . . . . . . . . . . . . . . 360,638 
Pin. See Clothes pin. Lambrequin pin. Piano 

tuning pin. 
Pipes, covering for steam, O. Ober . . . . . . . . . . . . . . . . . . 360,782 
Planer. stave. J. J. Philbrick . . . . . . . . . . . . . . . . . . . . . . . .  360.616 
Planers, slotting attachment for meta], J. N. 

K aufholz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 360.530 
Planter. M. 1<'. Myers . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . .  360.815 
Planter check rower, corn, J. D. Smith . . . . . . . . • . . . .  360,8<!5 
Planter. corn. C. E. Sweney . . . . . . . . . . . . . . . . . . . . . . . . .  860.489 
Planter. seed. W. A. Dodge . . . . . . . . . . . . . . . . . . . . . . . . . . 360.765 
Platform. See Dumping platform. 
Plow, C. l1anson . . . . . . . . . . . . . . . . . . . . • . . • . . . . . . . . . . . . . .  360.500 
Plow, A. I ... . rrhompson . . . . . . . . • • • • . . . • . . . . . . . . . . . • . .  360.627 
Post. Sce Fence post. 
Press. See Baling press. 
Pressure regulator and cut-oll', O. J. McGann .. . . . .  360.flO1 
Printer's quoin, 'V. H. Wright . . . . . . . . . . . . . . . . . . . . .  360.501 
Printing machine, plate, J. MilJigan . . . . . . . . . . . . . . . .  3GO,7LG 
Printing presses, sheet ' piling attachment for, C. 

E. Holbrook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 360.4:19 
Propeller. screw. A. Vogelsan!! . . . . . . . . . . . . . . . . . . . . . . 360.IJ3.Q 
Protector. See Electric instrument protector. 

Sleeve protector. 
Pulley. J. R. Fletcher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 360.675 
PulleY. split. H. Baute . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .  860.645 
Pump. R. F. Dobson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  360.668 
Pump. air. H. L. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  360.413 
Pump. steam vacuum, G. H. Nye . . . . . . . . . . . . . . . . . . . . 360.781 
Pumping or air pressure apparatus, beer, T. 

Dougherty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  360.422 
Puzzle. A. P. J ohnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  360.444 
Pyroxyline compounds, .treating and ornamen�'" 

ing. J. A .  McClelland . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  360.811 
Rail joint, C. Fisher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  360.61'8 
Rail joint .• J.  D. Green . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  360.681 
Rail joint union, B. Van Wie . . . . . . . . . . . . . . . . . . . . . . .  360,543 
Rail jOints, bolt protector for. E. Gilmore . . . . . . . . . .  360,519 
Railway and pipe subway. underground, B. ]f. 

Carpenter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 360.655 
Ralway. cable, R. P. Walsh . . . . . . . . . . . . . . . . . . . ar,o.742, 360.743 
Railway electric siirDaling apparatus. G. Westing .. 

bouse, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 360.638 
Railway signal apparatus. T. R. A. Weber . . . .. . . . . 360.496 
Reclining chair, T. G. Maguire . . . . . . . . . . . . . . . . . . . . . •  860.454 
Reel. See Fishing reel. Twine reel. 
Reel. W. Slote . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . .  360.624 
Regulator. See Gas pressure regulator. Pressure 

re�ulator. 
Rein guard, vehicle. J. Waterous . . . . . . . . . . . . . . .. . . . .  860,495 
Revolver. Harrington & Richardson . . . . . . . . . . . . . . . . 860.686 
Rocking chair. H. P. Roberts . . . . . . . . . . . . . . . . . . . . . . . 360,729 
Rod. See I ... eveling rodt. 
Roller. See Bl ind roller. 
Rotary cutter for woodwork. C. E. Zimmermann . . 360.794 
Rotary engine, C. Dawson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  360.565 
Rotary engine. J. H. Dow . . . . . . . . . . . . . . . . . . . . _ . . • . .  360.766 
Roofing. G. Crowl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  360.796 
Rudder for boats. J. M. Sweeney . . . . . . . . . . . . . . . . . . . .  360.488 
Rule. dradghtsman·s. E. F. Wagner . . , . . . . . . . . . . . . .  360.545 
Sad iron. J.  Bennitt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  360.506 
Sash fastener. �'. 1I1. Case . . . . . . . . . . . . . . . . . . . . . . . . . . . .  360.417 
Sash holder. W. Walton . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  360.8:n 
Sash weight, J. PinnelL . . . . . . . . . . . . . _ . . . . . . . . . . . . . . .  360,472 

Saw. scroll. W. M. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . .  360.813 
Saw sharpener. rotary, R. Gaskin . . . . . . . . . . . . . . . . . . .  360,679 
Saw swaging machine, T. Crebbin . . . . . . . . . . . . . . . . .  860,420 
Sawdust carrier, C. A. 1\ Day . . . . . . . . . . . . . . . . . . . . . . . . 360,762 
Scale. automatic graio, Rice & Trude . . . . . . . . . . . . . . .  360,820 
Scarf holder. J. E. Eayrs . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  360,707 
Scourer. See Grain scourer. 
Scraper. wbeeled road. IV. E. Jacobs . . . . . . . . . . .  : . . .  360.443 
Scythe snath couplin/l:l'G. S. Clow . . . . . . . . . . . . . . . . . .  360.561 
Seat mat. Hyde & Seaman . . . . . . . . . . . . . . . . . . . .. . . . . . .  360.442 
Seed. treating cotton. J. W. Evans . . . . . . . . . . . . . . . . . .  360.768 
Sewing machine, buttonhole, J. G. Greene, 360,4.)3, 360.434. 
Sewing machine buttonhole attachmwt. J. W. 

Blodgett . . . . . . . . . . . " . .  , . . . . . . . . . .. . . . . . . . .  • . .  360.649 
Sewing machine looping mechanism, J. G. 

Greene . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  360.435 
Shelving. W. H. Winslow . . . . . . . . . . . . . . . . . . . . . . . . . . . .  360.547 
Sbirt. S. Comes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Sf,o.661 
Sbirts. cutting. A. Borchardt . . . . . . . . . . . . . . . . . . . . . . . . .160.507 
Shoe sole wire. machine for making. L. Goddu . . . .  860.428 
Show stand. J. R. Palmenberg . . . . . . . . .  ; . . . . . . . . . . . . .  860.4Il3 
Shutter fastener. C. S. Ball. Jr. . . . ,  . . . . . . . . . . . . . . .  360.406 
Shutter worker. F. B. Mallory . . . . . . . . . . . . . . . . . . . . . . .  360.708 
Sifter and strainer. R. G. );'rennd . . . . . . . . . . . . . . . . . . . .  360.579 
Sign, reversible. J. N. Akarman . . . . . . . . . . . . . . . . . . . . .  360.503 

Supporter. See Drawers supporter. Garment 
supporter. 

Surgery, electro cautery instrument for use in, D. 
H. Goodwillie . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .. . . . . 360.429 

Suspenders. M. Hamburger . . . . . . . .  '- . . . . . . . . . . . . . . . . . 360,772 
Table. See Turntable. 
Table, J. W. McLain . . . . . . . . . � . . . . . . . . . . . . . . . � ..... ." . . .  360.712 
Table, II. Massmann . . . . . . . . . . . . . . . . . . . . . . . . . . • . .  � . . . . 360,604 
Table leaf support. H. H. W ilson . . . . . . . . . . . . . . . . . . .  360,788 
Tablet. paper weight. and blotter. comhined. J. 

M. Wil liams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  360.750 
Tag holder or fastener, E. H. Grabam . . . . . . . . . . . . . .  360,680 
rranks, screen bottom for charcoal washing and 

filtering, A. Gaukroger . . . . . . . . . . . . . . . . . . . . . . . . . . . 360,581 
Target trap. Bennett & Samuels . . . . . . . . . . . . . . . . . . . .  360.646 
'l'elegraph. helio. Finley & Smith . . . . . . . . . . . . . . . . . . . . 360.425 
Telegraphy. q uadruplex, E'. W. Jones . . . . . . . . , . . . . .  360.528 
Telephone receiver. J. H. Tabony . . . . . . . . . . . . : . . .  360.626 
Tennis racket, G. H. Phelps . . . . . . . . . . . . . . . . . . . . . . . . . .  360.468 
Testing rotating parts. machine for. W. W, Hunt· 

lev. . . .  . . . . . . . . .  . . . . . . . . . . . .  . . . . . . . .  . .  . . . . . . . . . . . . . .  360.807 
Thermostat or fire alarm, electric, W. F. Sin)(er . . .  360,828 
'1'hill coupling. BaUey & Sheets . . . . .  . . .  . . . . .  . .  . .. .  . .  arlO.754 
Thill coupling. C. L. Gochring . . . . . . . . . . . . . . . . . . . . . .  360.771 

Thill cou pling. R. McLaughlin . . . . . . . . . . . . . . . . . . . . .  860.610 
Tile, furring. fJ.\ W. SnelL . . . . . . . . . . . . . . . . . . . . . . . . . . .  3OO,b'25 
Tile machine, Brose & Baumgartner . . . . . . . . . . . . . . . .  360,653 
Tile trap. drain. J. Maguire . . . . . . . . . . . . . . . . . . . . . . . . .  360.602 
Tobacco conveyer, H. B. Light . . . . . . . . . . . . . . . . . . . . .  3HO,598 
rrobacco cutting machine, P. F. Dearstyne . . . . . . . .  360.797 
Tool handle. J. S. & J. Fray . . . . . . . . . . . . . . . . . . . . . . . . . .  360.426 
Track laying apparatus, B. J. Pleasance . . . . . . . . . . ... 360,817 
Traction engine, G. T. Glover . . . . . . . . . . . . . . . . . . . . .. . . 360,584 
Trap. See Target trap. Tile trap. 
Trap for wash basins. J.  P. Putnam . . . . . . . . . . . . . . . . .  360.480 
Tricycle. steam. L. D. Copeland . . . . . . . . . . . . . . . . . . . . .  360.760 
Trougb. See Hog trough. 
Trousers stretcher, C. Brinton . . . . . . . . . . . . . . . . . . . . . . 360.412 
'1'runk attacbment. Mc Dowell & Medford . . . . . . . . . .  360.606 
Tub. See Batb and wash tUb. 
'1'ube cutter, O.  F. Martin . . . . . . . . . . . . . . . . . . . . . . . . . . . 360.709 
Tubes. forminlr joints in sheet metal. E. O. Dan-

iels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . .  360,668 
Tug. shaft. G. V. Avery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  360.752 
'rurntable. A. Ayres . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  360.791 
Twine reel. J. H. Holbrook . . . . . . . . . . . . . . . . . . . . . . ... .  360.440 
1'ype writing machine. L. Hanchett . . . . . . . . . . . . . . . .  860,685 
Valve. balanced. Vanderheyden & Powell . . . . .. . . . . 860.628 
Valve mechani.m. J .  J.  Tonkin . . . . . . . . . . . . . . . .. . . . . 360.741 
Valve. steam engine. A. L. lde . . . . . . . . . . . . . . . . . . . . . .  860.594 
Vapor bath. E. Hosford . . . . . . . . . . . . . . . . . . . . . . . ... . . . . .  360.773 
Vehicle spring. J. );'. Gross . . . . . . . . . . . . . . . . . . . . . . . . . . . 360.804 
Vehicle spring. J. McCormick . . . . . . . . . . . . . . . . . . . ; . . .  860.710 
Vehicle spring. B. A. Treat . . . . . . . . . . . . . . . . . . . . . . . . . .  JOO.787 
Vehicle. two-wheeled. G. H. Morgan . . . . . . . .  360.721. 360.722 
Vessels, pin rail attachment for, J. McKeon . . . . . . .  300,535 
Violins. combined chin and shoulder rest for, F. 

L. Becker. . . . . . .  . . . . . .  . .  . . . . . .  . .  . . .  . . . . . . . . . . . .  . . .  :J6O.408 
Wagon box. J. Cochrane . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  360.562 
Wagon, dumping, J .  W. Dunham et al . . . . . . . . . . . . . .  300.';'99 
WagOD, dumping, J . Wagner. . . . . . . . . . . . . . . . . . . . . . .  360,493 
Wagon for butchers. D. S. Amstutz . . . . . . . . . . . . . . . . .  360.642 
Waistband • . supplementary. C. D. Spence . . . . . . . . . .  360.826 
Wardrobe hook. E. E. Fisher . . . . . . . . . . . . . . . . . . . . . . .  360.577 
Washing and wringing machine, combined, J. H. 

Helms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . .  360.524 
Wasbing machine, R. M. Daniels . . . . . . . . . . . . . . . . .. . .  360.421 
Washinj{ machine. H. Hassenpflug,. . . . . . . .  : . .  : ... . . .  360.688 
Washing machine, J. E. North . . . . . . . . . . . . . . . . . . . . . . 360.461 
Washing machine. T. }" White . . . . . . . . . . . . . . . . . . . . . .  :J6O.428 
Watch. A. H. Potter . . .  ; . . . . . . .  _ . . . . . . . . . . . . . .  360,475. 360.81� 
Watch case and . movement plate, combined. A. 

H. Potter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .  360.477 
Watch case center and pendant, A. H. Potter . . .. . .  360,478 
Watcb escapement. A. H. Potter . . . . . . . . . . . . . . . . . . .  360.474 
Watch tor the blind. S. F. Adam . . . . . . . . . . . . . . . . . . .  360.641 
Watch key. G.  S. & W. W. Conover . . . . . . . . . . . . .. . . . . 360.563 
\Vatch movement frame and case body� combined, 

A. H. Potter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 360.476 
Watch plates and cases, manufacture of. A. H. 

Potter. . . . . . . . . . . .  . . . . . . .  . . .  . .  . . .  . .  . . . . . . . .  . .  . . . . . . .  860.818 
Watch. steam winding and setting, S. T. J. Byam. 360.415 
Watch. stoP. H. A. Lugrrn . . . . . . . . . . . . . . . . . . . . . . . . . . . 360.777 
Watch. stoP. G. B. St. J ohn . . . . . . . . . . . . . . . . . . . . . . . . . .  360.828 
Watches. adjusting haIr springs of. L. R. Kauf' 

mann . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  360.701 
Water closet supply tank. J. Clill'ord . . . . . . . . . . . . . . . . 360,658. 
Water service system and appliances for bulld' 

ings. J. Howes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  360.697 
Waterproofing leather soles. G. E. Kasemodel . . . . . 360.596 
Weather strip for windows. G. W. Everett . . . . . . . . .  360.601 
Weighing and package filling machine� automatic, 

C. C. Clawson . . . . . . . . . . . . . . . . . . . . .  360.510. 360.511. 360,513 
Weighing and package filling machmes, feeding 

mechanism for automatic, C. C. Clawson . . . no .  360,512 
Weight and envelope sealer. combined. H. J. 

Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ . . . . . . . . 360.458 
Well boring drill. A. J. Yarlot . . . .  . . . . . . . . . . . . . . . . . .  :J6O.83S 
Wells. rod coupling for Oil. B. E. Waugaman . . . . . . 360.745 
Wheel. See Fifth wheel. 
Wheel attaching device. Mlles & Jenkins . . . . . . . . . .  360.714 
Whiffietree. Davis & Redmond . . . . . . . . . . . . . . . .. . . . . .  360.664 
Whip snap. G. T. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  360.718 
Windmill. J.  S. LindQuist . . . . . . . . . . . . . . . . . . . . . . . . . . . .  360.706 

Wrench. F. C. Sawhill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  360.781 
Yarn, apparatus for sizing. W. P. Canning . . . . . . . . .  360.654 

Sleeve protector. M. E. Cory . . . . . . . . . . . . . . . . . . . . . . . . . 860,564 
Slicing machine. W. C. Miller . . . . . . . . . . . . . . . . . . . . . . . .  360,715 DESIG NS. 
Snap hook. E. E. Hardy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  arlO.522 Album leaf. W. A. Holman . , . . . . . . . . . . . . . . . .. . . . . .  17.233 
Speaking tube attachment. G. H. Phelps.. . . . . . . . . . .  af,o.4ml Bottle. D. C. Ripley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17 .24:l 
Spiral springs. tool for makin2, J. 1\ B. Siden . . : . . .  360.(i23 Buildings siding for. L. TJ. Sagendorph . . . . . . . . .... . . . 17.235 
Spoke socket for vehicle wheels. T. S, Miller . . . . . . 360.812 Burial ca�ket lid I,. Stein . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17.240 
Spring. See Door spring. Vehicle spring. Carpet. J. L. Fol�om . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17.238 
Spring. J. Harrington . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  360.588 Clock case C. Casper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17.287 
Spring motor. R. H. Speake . . . . . . . . . . . . . . . . . . . . . . . . . .  360.7:19 1 Corset. P. T. Hertzog . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  17.242 
Sprinkler. See Sulphur sprinkler. Fabric. C. B. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1�.244 
Sq uare and bevel, combined, O. K. Patterson . . . . . 360.465 Fence bar, A. J. Griffin . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 . . .  17.2i!9 
Stam p. band, F. Shole . . . . . . .  w • • • • • • . . . . . . . . . . . . .  • . .  • 360.736 Head wear. A. Brahadi . . . . .  · . . . . . . . . . . . . . . . . . . . . . . . . . .  17.2.12 
Stand .. �e� Show stand. . .  Hood. J. H. Whipple . . . . . . . . . . . . . . . . . . . . . . . . . . . 17.246. 17.24 ; 
Stave JlJlntmg machme. J .  J. PhIlbrICk . . . . . . . . . . . . . 360.617 Radiator screen. FJ. Gurney . . . . . . . . . . . . . . . . . . . . . . . . . . .  17.240 
Steamboats. propell ing wheel for, M. Grel(g . . . . .. . .  360.521 Screens. etc .• ornamentation of fire. J. Modini . . . . . .  17.234 Steam boiler. L. n. Copeland . . . . . . . . . . . . . . . . . . . . . . . .  360.759 Spoon. etc . • C. Witteck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17.248 
Steam drIer. C. H. Hersey . . . . . . . . . . . . . . . . . . . . . . . . .. . . 360.025 Spoon or fork handle. H. W. Hayden . . . . . . . . . . . . . . . .  17.241 
Steam engine. L. D. Copeland . . . . . . . . . . . . . . . . . . . . . . .  360.761 Stove. parlor, G. G. Wolfe . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17.236 
Steam engme attachment. J. H. C. B'!chelder . . . . . 360.644 
Steam engine. componnd. T. W. Worsdell . . . . . . . . . 360.834 
Steam purifying apparatus. S. T. Holmes . . . . . . . . . .  360.591 
Steering apparatus. steam. S. G. Martin . . . . . . . . . . . . 360.608 
Stencil plate. G. P. Weller . . . . . . . . . . . . . . . . . . . . . . . . . . .  360.687 
Stopper. See Bottle stopper. 
Stove. C. Rohlfs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  360.734 
Stove attfl�hm·ent. vapor. Z. Davis . . . . . . . . . . . . . . . . . .  360,665 
Stove grate. H. Hatchman . . . . . _ . . .  . . . . . . . . . . . . . . . . .  360.690 
Stove. lamp. O. P. Whipple . . . . . . . . . . . . . . . . . . . . . . . . .  360.497 
Stove oven, vapor, J. Ringen . . _ . . . . . . . . . . . . . 360.727. 860.728 
Stovepipe collar. E. Mather . . . . . . . . . . . . . . . . . . . . . . . . .  360.605 
Stovepipe drtim, - Yoder & Hamilton . . . . . . . . . . . . . . . .  360.549 
Stovepipe shelf. J. H. �'rench . . . . . . . . . . . . . . . . . . . . .. . .  360.427 
Stove, vapor, A. D. J.Joveren . . . . . � . . . . . . . . . . . . . . . . . . .  360.601 
Stoves, hot water attacbment for, G. '1'. Brewer . . . 360.411 
Straw bucker, I. B, Pal'8Ons . . . . .  ,� . . . . . . . . . .  . . . . . . . .  ll6O.fllo 
Sulphur spriokler. J .  Fatjo . . . . . ... . . . . . . . . . . . . . . . . . . . S60,5U 

TRADE MARKS. 
Aperient water, natural. A. Saxlehner . . . . . . . •  14,251. 14,252 

Book bindings. W. G. Stoneham & Company . . . . . . . .  14.245 

'Compounds for the cure of asthmlL and other spC"" 
clflc diseases. O. G. Hott.inger . . . . . . . . . . . . . . . . . . . .  14.281 

Cough sirup, perforat.ed plasters. ointment. and 
veterinal'y preparations, H. E. Holmes . . . . . . . . . .  14,230 

Dress goods composed of silk and wool, wool, and 
wool and cotton materials, B. Priestley & Co . . .  14.283 

Face powder. H. O. Yergin . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14.:w! 
Face powder, soap. and perfumery. H. Tappan . . . . . 14.246 
Knives, forks� spoons. tongs, picks, ladles, SCOOPH, 

sitters, and sha.kers made of Bilver, or of a 
baser metal plated with 6Ilver. Towle Manufac-

turill8 COmpall7 . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . .. . .  14,254-

I,eatber. patent. japanned. and enameled. C. & J. 

Pyle Company . .  ' "  . . . . . . . . . . . . . . . . . . . . . . . . . .. 14.239. u,ub 
Liniments and ointments, J. W. Potts . . . . . • • . • . . • . •  14,%:rr 
Medicinal compounds and pills, liquid, J. H. Brads" 

worth , . .  . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14.228 
Medicinal preparations. C. J. Schill . . . . . . . . . . . . . . . . . .  14.253 
Metal goods. embossed. Osborn & Peck . . . . . . . . . . . . 14.284 
Metal, Babbitt, E. H, Huenefeld . . . . . . . . . . . . . . . . . . . . . 14.232 
Oranges and lemons. Pasquale Maria de Pasquale. 14.235 
PhotographiC dry plates. G. Cramer . . . . . . . . . . . . . . . . . 14.249 
Pills. W. Ryder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14.242 
Pomade. putz, A. Vogt & Co . . . . . . . . . . . . . . . . . . . . . . . . . . 14.247 
Preparation for the skin. toil�t. Ruger & Rupp . . . . .  14,241 
Preparations for the ha!r, teeth, complexion, and 

hands. T. S. Peck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14.2St': 
Refrigerating machines. ��rick Company . . . . . . . . . . . .  14,22'J 

Saddles. riding. Whitman Saddle Company . . . . . . . . .  14.255' 
Scissors. razors� pocket knives, and table knives, 

C. B. Barker & Company . . . . . . . . . . . . . . . . . . . . . . . . .  14.227 
Sllk and machine twist. sewing Lister & Co . . . . . . .  14.283 
Soap In cakes and bars for laundry and toilet pur-

poses. G. A. Sboudy & Son . . . . . . . . . . . . . . . . . . . . . . . 14.243 
Tobacco. cigars. and Cigarettes. smoking and chew ... 

ing. Solidarity Co·operative Cigar �'actory . . . . . . 14.244 
Tobacco. smoking, Kurtz Bros . . . . . . . . . . . . . . . . . . . . . . . . 14,256 
Wire, wire rope. wire work. twines, yarns, and 

hemp ropes. F. C. Guilleaume . . . . . . . . . . . . . . . . . . .  14.250 

A Printed copy of the specitlcations und drawing of 
any patent in the foregoing J ist. also of any patent 
issued since 1866, will be furnished from this office for 25 
cents. In ordering please state the number and date 
of the patent desired, and remit to Munn & Uo., 361 

Broadway. New York. We also furnish copies of patents 
granted prior to 1866 ; but at increased cost, as the 
speCifications, not being printed, must be copied by 
hand. 

Canadian Patents may now be obtained by the 
inventors for any of the inventions named in the fore­
going list, provided they are simple. at a cost of $40 
each. If complicated. the cost will be a litlle more. For 
full instructions !l.ddress MUDn & Co., 361 Broadway, 
New York. Other forei!!n patents may also be obtail;el1., 

Inside I'alre, eacll i u ttertion • - - ,:. cents a line. 
Back Pnae, ench i nsertion - - - $1.00 Il l i ne .  

The above are charli!es per agate line-about eight · 
words per line. This notice shows the width of the line. 
and is S,9t in �ate type. Engravings may head adverA 
tisement'i at the Harne rate per agate line. by measure" 
ment, as the letter press. A dvertisements must be 
received at publication office as early as rrhursday morn· 
ing to appear in next issue. 

SEBA!I}o���c�,,�!! CO'S 
LATHES���e� 
Drill Presses, Chucks. Drills, 
Dogs, and machinists' and ama­
teurs' outfits. Latk�s on tr-ial" 
<catalogues mailed on application �"�=;jp;al"1 

1 65 W. 2d St., Cincinnati, 0 :  
EXCELLENT BLACK COPIES of anything writte,. ot 
draum with any Pen (or '.rype Writer) by [he Patent 

Lithography. ' AUIOCO'YJgr Only equalled bY 
� '. .. ", , ,. _) ... S oecimsofL ,lIroc. 

AUTOCOPYIST Co., 3 'l'homas Street, New York. 

AIR COMPRESSORS, 
BOILERS, HOISTS, 

AND 
GENERAL MINING MACHINERY. 

Send for Illustrated Catalogue. 

Ingersoll Rock Drill Go., 
10 PARK PLAClE, N. X . .  � . . Print Your Own Cards ! 

Press $3. Circular size $8. Newspaper size ,*4 
Type setting easy, printed directions. Send 
2 �tamp.s �or list presses. t'ype.e.tc .• to factory. 
K E I , � ., Y  & C O . ,  lU el'Hlen, Conn. 

E LECTRICAL Edward P. Thompson. Solicitor 
• of Electrical Patents. 3 Beekman 

Street, N. Y. Write for testimonials and instructions. 

- -.cc.=� - B A N D  F I N e  GRAY I R O N  A L S O  ST E E L  �ALLEA LE:. · CAST INGS  fR.9M SPEC IAL� _ R � b  
-- - --i F I N E TINN I N G JAP p,A1 ! t:::.\.... v S DEVLIN & CO '- F I N I SH IN G . ANN IN  • AN ,....-' 

• THOMfl: lEH IGH 'WE IX AMERICAN 5T PH l lA  '-'- -"- -

To Business Men. 
The value of the SCIENTIFIC AMERICAN as an adver­

tising' medium cannot be overestimated. �t8 . circ'!1lation 
is many times greater than that of any SImIlar Journal 
now published. It g-oes into aH. the .States and 'l'erri.t().. 
ries and is read in all the prinCIpal hbraries and readmg 
rooms of the world. A business man wants something 
more th�n to see his advertisement in  a. )[inted news .. 

���:�isl!Tn 'i:�tgcii�c�i:i�OlMJ���A�� aln�h:� n�t 
let the advertising agent inttuence you to substitute 
some other paper for the SCIENTIFIC AMERICAN, when 
selecting a list of publicat�om; in 'YD.lea yuu deClde It is 
�g� ig��!�:��e:�!� t::����· git�l� l�a����u��ini���'ii 
from the papers having a smaH Circulation tnan is allow .. 
ed on the SCIENTIFIC AMERICAN. 

For rates see top of flrllt column of this page. or. ad-
dress MUNN & CO., Publisbers, 

361 Broadway, New Y ork. 

Edcc> Sys1ieD3. 
Of A I'C and l oeano\escenl ),Igb ling. 

Electric 1 ,labt and Power. MO�';,"ct��':.':nf:,"��,s�ffg.:r!��p�II::Ae1�i!ie:.les. \V, W. Gri!ICom. V..,18u ltitl([ Electrical Engineer. 

© 1887 SCIENTIFIC AMERICAN, INC.



APRIL 23, 1 887.] 
Joshua Rose's Great Treatise on 

Steam Encines. 
Now READY. 

Modern steam Engines. 
An elemeutary treatl.e upon the Steam Engine, writ­

ten in plain languaQ'e, for use in the workshop 8S well as 
in the drawing office ; giving full explanatlon. of t�e 
Oonstrnction of modern Steam ED�ine8t including d}&­
�am8 showing their actual operation ; together wIth 
�mplete, but Kimple, explanations or the operatio'!. of 
TariOll8 kinds of valves, valve motIOns, lmk motIOns, 
�<ae��;::��{;���l�c�pf�s

e 
igig:�:a�:�lf�f:����t�:��� 

aDd use, snd to plot out their movements upon the draw­
ing board. By Joshua Ro.e, M.E. lIIu.trated by 422 en­gravings. In one volume, quarto, 320 page.. Piiee f6.00 � 01 postage to any addr ... in tile WOf"ld. y-An 1Ilustrat�d circUlar, 8 _, 4to, aivinil tile con­
t�t. 01 thf.8 remarkable book, will be Bent !ree to 0011 one 
who wllI/'IIR'nf.8h his add ...... 

BY 7.'HE SAME A UTBOR. 

�'i.��r':i�:I';,':i� iftt!-::I��ti�:!�I�r':'�::�ti�:i't:fl1:��� 
ing Instruments, Elementar

&, 
Instruction in Pt:act�cal 

. �:c����t�;�,;;�n,\;h!::e
e;tae:y ���:�\,�!l:����fu�g 

�crew Threads, Gear Wheels, Mechanltlal Motions, Engine. and Boi lers. By Josnua Rose, M.E. Ulus­
trated by 3aO engravings. 8vo, cloth, . • $4.00 

T£:t1��oWl'�:.t�lrer:����'l}riW.'�'{.�iB��fI'nl¥'.!'::��� 

j'ettuttft e �mtritatl. 
R U B  B E R B E L  T I N  C ,  P A C  K I N C, 

Old.,., and Larae8t Manufacture ... fu the Vuited Statu. 
H O S E .  

VULCANIZED BUBBE R  FA-BRICS 
For lU:eehanleal Porpoaea. 

A:1r Bra.k.e :S:oae 
A Specialty. 

R U B B E R  M A T S ,  
R U B B E �  M ATT I N a  

A N D  STA I R  T R EADS. 
NEW YORK BELTING & PACKING CO., Ui PARK ROW, N. Y. :f?�� C�·����:�:Jli!j,����. Branches : 167 L&ke St .. Chicago ; 30! Chestnut St., Phil... D2 Summer St,. Boston. 

and Boiler. for every possible 
duty. 

New catalogue ready. H O I ST I N G  E N G I N E S 
LIDGERWOOD MANUFACTURING CO., 96 LI BERTY STREET, NEW YORK. 

SCIENTIFIC AMERIOAN SUPPLE, 

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

MANUFACTURERS 
OF THE UN ITED STATES 

For DOMESTIC and FOREIGN TltADE. 

A.lphabetleallT A.rra.ged and C:lAs5ifted. 
Showing where AN f ARTICLE OF AMER ICAN MANUFAC· 

TURE  can be purchased D IR ECT. 
A COMPLETE REFERENCE BOOK 

fO
�i':.:fo�f�!��g�':ifs?�:;�if��J

e
f:,I:��t \��'l:l�Ni�JDo 

PR.:rOE $ 1 6 . 0 "':'  
A Complete Encyclopllldia for Il " yel"s a " d  Sellen in all Trades. Bound in Cloth. and con· 

taining 1I".rly 1200 large pal(eB. 

PUBLISHED BY 
The Armstrong &. Knauer Publ ishing Co. Limited. 

822 "' 8U B�,!!!..!ork, u. s. !. 
XRADE LrSTIB 01 M.ANUFA OTURERS, 

Al.o Information Furnished at Reasonable Rates. 

CORRESPONDENCE SOLICITED. Die., H"rdenin
�

and Tempering. the Making and U.e 
��l��sR���1 M.'ii:�dl�fiu�t����':tg �;t �o��;��n:l. 

MENT. Any desired back number of the SCIENTIFIC AMERICAN SUPPLEMENT can be had .. t thl. nffice for _ _____________ ------� 10 cents . Also to be had of newsdealers In all part. 01" 
Tbirteenth edition, th oroughly revised and In great 
part rewritten .  12mo, 439 pages. • $�.50 

The Slide Vll lve Pl"actlcal IY Expi lli ned. Em­
bracing Simple and Complete Practical Demonstra­
tions of the Operation of each Element in a Slide 
Valve Movement. By Jo.hua Rose, M.E. lllu.trated 
by 35 engravings. 12mo, cloth, $i.n<! 
rr"T lie above Or anll of I>UII" Books sent by mail. tree oj 

the countrY. 

I NVENTI O N S O R  PATENTS.  poBtage, at tile publiCation prices, to any addreos in tile 
world. I 

r;r"Otw Oatalogue 01 Practical and Scientijlc Books. 116 Pa4eo, !too, and 0 .... Oatalogue of Books on Steam and tile � Eng£ne, Mechanics, Machinery, mid lIfInamical 
�enWc' and otliM" Oatalogu ... the whole C01I�''i:''J 

A���la
e
��

o
��:;��tn':t �::;ri�;�n�!��j,ar ard�t��t

y ��� 
tain money by writing and stating the following : De­
tailed description of invention, term. proposed, date of 
patent. Addre.s Box 3;j6. New York. 

�°lo���tr� �011� =��i"<:;-
"ish hiB addr .... 

H E N R Y  CA R E Y  B A I R D " CO., INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS 
810 Wal n u t  St., P h i ladelphia, Pa. 

Tht T��hn�-�h�mi�ll nl�li�t Book : 
5�VV �E.a..:J:)y •. 

the Techno-Chemical Receipt Book. 
L��r:'��'!f I�;���l

h
�.:'.r::g.t��:1�rSb��ri.����e��� 

fn"1�!��
e
���0\"llu��?..�
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c
��r�fI�Pfr�:

t
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German of Drs. Winckler, Elsner, Heintze, Mierzinskl, 
JaCObseni' Koll er, and Heinzerling, with additions by 

�w�
a
::, oi }tr���!: ('ii����!� �:d

t
�il��

al
d:�i't!l

t
��� 

JJ. d'feid.), Secretary of the ]<'ranklln In.titute, phil .... 
delphia, autbor ot .. Galvanopl""tic Manipulation.. . .  I1-
IQstrated by 78 engravings, in one volume, over 500 pages, 
Hmo, closely printed , containing an immense amount 
and a �eat variety of matter. Ele�antl y bound in scar­
let cloth, gilt. Price f�, Iru 01 postage ta any aaar ... in 
tl!ea:1!'1ldrircu1ar 01 32 .. • howlng tile full Table QI 000-tents 01 thf.8 importan�k, sent by ma-U, fre. oj �age ::::n.J.� '" any part oj tile World who will tu.m h .  hv 

·,,· ... 5..aV .CA IlE.Y ;..8AIAD ... .cO_. 
ladaatrial Pabllahers, Booll.aellers, aad Importers, 

810 Walnat St . .  l'hillldel phia� Pa., V. S. A. . , 

I · M i n e r a l  La n d s  P rospected I Artesian Well. Bored. Su rlor Station .. ry En­
gines, speclalIy adapted to E'l:ctric Light purpo.es. 
Built by PA. DIAMOND DRILL Co., Birdsboro, Pa. 

OONSUMPTION ���;:� 
.� cared. We have been sullCl!&!ifulln treating: over 
ten thousand cAses. and to convince .all of the efllcacy ot 
<>ur Tel!"'dles we Will send !aDlr,le bOttles free with treat-
=-�d

D'nl;'EHD�o':�O�':;'iiIl�;;:'., ec 

;p .. . . ' I  LES' ID8Iiantrelief. FbialeurelUld_ 
_ • reWrns. NO inaellil8cy. Neither 

=Jit,�t.:!�r:..,������� 
. . ed.lIke m.a.gic. Sutrerers wtn learn efa8implc reme� 
free, by addressing, J. H. REEVES, 78 Nassau St . •  N. Y. 

PatnBts in Bfazil and --'"olieo. 
Until quite recently, considerable diffi­

oulty has heen experienced . by inventors 
in obtaining patents in both 'Brazil and 
Mexico. The requirements of the officials 
of these coUntries caused much bother 
and delay, and the expenses · of a patent 
corresponded therewith. . 

�But there no longer exists ·that trouble 
atld delay in obtaining patents in either 
cOttntry; The proprietors of this paper 
have perfected arrangements with resi­
dent . professional gentlemen in both 
countries, Brazil and . Mexico, which en­
ables' them to obtain patents within 
reasonable time and at reasonable cost. 

Tht-ge two countries embrace an enor­
mous 'area of territory, and makers' of im­
proved ma.chinery and implements are 
now finding a market for their products 
in those countries. 

The cost need no longer deter inventors 
from obtaining patents in either Brazil 
or Mexico. 

For further information address 
MUNN & CO. ; 

Pi"oprletol"R SCIENTIFIC AMERICAN. 
36 1 Broad way, New \. nrl{. ,  

A PRA C T I C A l, svceESS. 
VAN DUZEN'S PAT. LOOSE PULLEY OILIIR. 

Thousands In .atlsfactory every­
day u.e. Entire reliability and con· 
.tancy demonstrated In .. two years' 
test by (would be) Eastern skeptiCS, 
Econo� .hown byreason .. b le  prices 

�.: }.'tat��oC:��\'8' Send for VAN DUZKN & TIFT, Cincinnati, 0 

USEFUL BAGS AN D HOW TO MAKE 

i�;�a�,e:P::.!'l, 
J 

b�;'r.u���y 
;J:!lgrh��ll="i��: 

�":'-if:,erA::.�!�r ��':.";:?i��T (';J::�a�nJ1 . 
inhi���o 

cents. To be had at thill office and from all new.dealers. 

A I E N' TS WA N 'I'E D .  Sam ple free. STAND­
ARD NOVELTY CO . Salem, Mass. 

M eNsr ... lI oblns &: Son , M.I.C.E. and M.I. Mech. 
E . ,  of Cro.by Hall, Chamber •. London, E . C.,  are open 
to undertake tbe Representation of ];'irms exhlbltl� .. t 
the forthcoming American ExhIbition In London. 

GAS ENGINES. 
l���� p�a�:J'��:;r����:pt.:'l t�!jr��:: 
When t'lie motor i. not at work, the expense of running It ceases. 
Simple,  Safe, Econom l c ll l ,  D .. rable. N o  extl'a l n snl"ance, 
Fouralzes: 1 H. P., � H. Poo l man power, and Dental Engine. 
Tbe.e Engine. � �'!.�eclalll suited for Gasoline Gas for country use. 

.... &n<:i lor ramtrated (JatalogUe. 
ECONOIIC G A S  ENGI N E  COMPA.NY, 

aoA :J:)E"Y ST. 5 .  y. 

Sh f ·  d G 
. T t ' l  M h '  I T H O �  WOOD &: CO a tlng an earlng ex 1 e ac Inery, ��d.

�� lI d Wood l'It8., · 
, ELEVATORS, E T C .  Phi l adel p h i a, Pile 

P U L L E Y  S H A N  C E R S PROGRESS MAOH I N E  "WORKS. 

F R I CT I O N' C L U TC H ES! 48 �=�. �i!..�!'.'�: 'Y. 

s �O� ��i��Dg�! C�l��h�n� Y 
Manuiaetnred by Tbe Somerswortb Maeblne 4)0., 

E. R.. "WV" .A.R.:m, .A.5"t., 
1 54 Lake Street, CHICAGO. 

Write for Circulars. 

WI'l' I I IllRB Y,  R U tllr II< RICHA RDSON . Manufacturers 
of Patent W ood Working j\<Iachlnery of every descrip­
tion. Facilities nn.nrp .... ed. Shop formerly occupied 
bv R. Ball & Co., Worcester. MaRS. Send for C .. talolClle. 

Manufacturers Wanted . 
Cheap water power and land. low rents and taxe., at 

Vernon, N. Y., fifteen miles we.t of Utica. on West 
Shore R. R. A pply to National Bank of Vernon. 

REOEN T  PROGRESS IN OHEMISTRY. 
By Prof. H .  C. Boltom.-Chemical .ocletle., new ele­
ments. atomic weights, .pectrum analy.ls, form of mat­
ter, affinity and chemical action ,  electrolytic thermal 
cheml.try, new view. of chemical reaction, chemical dy­
namic. , chemical physics, liquefaction of gases. chemi­
ca! Indu.trles, nomenclature, progress in organic chemis­
try, the arom .. tic .erles of componnds, .ynthesi. of or­
ganic componnd •• physiological and .anltary ehemi.try, 
tendency of modern chemistry. Contained in SCIEN­TIFICAMERIOAN SUPPLEMEN r, No. :i46. Price 10 cents. 
To be had at this office and from .. n new.dealers. 

W !�3fac:r E �!iii:�",,�L B��O���'L 
'JOO Engrav Lightning malimg It. 

ings of Hydraulic American 
W E L L  WELL Well Works, 

T O O  L S, Machines. Aurora, I1� 
PATENT FOR SA LE. THE ADAMSON CO., 

Patent Solicitors, Muncie, indo 

$2.ELECTRIC BELL Outfit. 
Bell, Battery, Push-Button and Wire, with Full Instructions. 

HORACE VAN SANDS, 733 BROA DWAY, N. Y. 
Please mention this paper. 

W i re St retc h e r. 
I'A TE N T  �'()R SA I ,E. Thousand. in use in East­

ern U. S. Simple, O�, P�ul. Sample, by mail, 50 

:���fir�y :§�r�r�·li�e Yr.nt�ood �:.� fo�
r 

S�ilr;;fit to 

D. H. BAUSMAN, Lancaster, Pa. 
PEBFEC7' 

NEWSPAPER FILE 
m

Tbe :���n�= �Jrs. �� C:�tg.el"�:�� 
an�oo reduooct. �ubscrlbers to the SCIENTIFIC AM. ERICAN and SCIENTIFIC AMERICAN SUPPLEMENT can bE< 
supplied for the low price of '1.60 by mall, or $1.25 at the 
office of thl. � papel Heavy board sides ; Inscription " SCIENTIFIC AMERICAN," intl!lt . Nece.sary for ev��:a who Wishes to preserve e paper. 

mun & CO" 
PabHshers Scm..''l'D'IC A'MBJ!IC,ur, 

..... .. � HARBISON CONVEYOR ! 
Ha!:ll'1ng Grain, Coal, Sand, Cia" Tan Bark, CInders, Ores, Seeds,&c. 
�. l BORDEN, SELLECK " CO. , 1 �::M:'l"8. l Chicago, ilL 

P I P E  C O V E R I N G S  
Made entlre!:v of A ISBESTOS. 

Absolutely Fire Proof. 
BBAlDED PACJKIl\ G .  lULL BOARD, SHEATHING, tDKNT, FIBRE AND SPI«lI.&LTIE�. 

o:a:.a..x...:mlR B-a:E»E1'I"Om o� •• F��T E. BT:EE ST_. 5. Y. 

I C E & R E F R I G 'E RAT I N G :''':.hInYOlt�or:'IG: . co., York. Pa. 

S�L; !  ' Valuable Coal Mine 
Including treble rallroad tracks, rolling .tock, I(eneral 
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to llre.ent it In an attractive form, avoiding a. much 88 
possible abstruse terms. To every InteIlll(ent mind, 
this journal dord. a constant supply of instructive 
readll1Jlr. It Is promotive of knowledge and progress In 
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THE SCIENTIFIC AMERICAN SUPPL EMENT Is published 
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the Postal Union, the SciENTIFIC AMERICAN Is now sent 
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British colonies ; to France, Austria, Belgium, Germany, 
KU88ia, and all other European -state. ; Japan. BrazU, 
MeXICO, and all States of Central and Soutb America. 
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the privilege of telling you the 
whole of our story ? If you will 
we will place the .J A1UE'" 
llIEA NS' $3 ";HOE easily 
within your reach in any State 
or Territory. 

J .  MEANS & CO. 
4 3  Lincoln S t  • •  

Boston, !tIass. 

SHEPARD'S N E W  $60 
Serew-Cntting Foot Lathe. 

Foot and Power Lathes. Drill 
Presses, Scroll-saw Attach-
n;{lt:,' J��)i�s��a��e����i�. 

Twist 
Lathes 01\ I trial. J-lathes on 

payment. I��)=;;!!��' Send for catalogue of Outtlts lI. for Amateurs or Artisans. 
Address H. L. Shepard, Agent, 134 E. 2d St.,Cincinnati, O. 

The 'Cyding Season is Open. 
Send for the New Catalogue of 

Columbia Bicy'cles 
and Tricycles . 

Mailed free upon application. 
The POPE MFG. CO., 79 Franklin St., Boston 

Branch Houses : 12 Warl'en S t . ,  New YOl'k ; 
291 Wabash Avenue, Chicngo. 

THE BEST STEAM PU M P. 
Van D llze n ' s  IJatent �teRln IJ u lnp. 

Incomparable in cheapness nnd effi. 
ciency. Needs no care or skill ; cannot 
get out of ord�r ; has no moving part�. 

A �upe .. iol' -Fh'e P II IUP.  
Instantaneous and powerful, ever ready. 
Available, wherever 'steam pressur-e can 
be had-, for pum ping any kind of liquid 
(hot, cold, sandy, 1mpure, etc.). We make 
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State for what p����������g ��e��P��� 8:�a���e 
of u Pumps." Vall ll uzen &-; Tift, Cinci n n at i ,  O. 
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A�D Barnes' Foot Power Mach i nery, 
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�Iathinlsts' Snpplies of Every Kind. 
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TH E IRON AND C OAL DISTRICTS 
of Alabama.-An interesting paper, with map showing 
the position of _the mineral d istrlcts of the State. Con­
tained in SC I F:N'l'IFI C �  AMERICA N · SUPPL��ME :';T. No. 
IiIlO. Price 10 cents.: To be had at this office and from al� new�deal er8. 

Mention this paper. 

PAT E N T S .  
MESSRS. MUNN & CO .. in connection with the publi­

cation of the SCIENTIFIC Al\IERICAN� c.ontinue to ex­
amine improvements. and to act as Soit(!ltors uf Patents 
for Inventors. 

In this line of business they have had forly-orM years' 
experience and now have unequaled. facilities for the 
preparHtion of Patent Drawings, Specitlca�ioI!s, and ,the 
prosecution of A pplications' for Patents III the United 
States Canada. and Iforeign Countries. Messrs Munn & 
Co. als'o attend to the preparation of Caveats. Copyrights 
for Books, Labels, Reissues. A ssignm�nts. �nd Reports 
on Infringements of Patents. All bUSIness Intrusted to 
them is done with special care and promptness, on very 
reaBonable terms 

A pamphlet sent free of charge, on application. con­
taining' full information about Patents and how t� pro­
cure them ; directions concerning Labels, CopyrIghts, 
Designs Patents, Appeals, Rp.issues, Infringements, As-
8ignmeIits, Rejected Cases, Hints on the Sale of Pa­
tenta, etc. 

We also send, free of chal'ae. a SynopSIS of �'oreign J;>a­
tent Laws showing the CORt and method of secunng 
patents in :,Il the principal countries of the world. 

l!IVNN &; CO., SoItcitorll of Pa'en'_, 
361 Broadway, New York. 

BRANCH OFFICES.-No. 622 and 624 F Street, P .. 
clftc Building, near 7th Street, Waehlngton, D. C. 
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I "M PORTANT TO USERS OF VALVES. ' THEAMEru�AN �ELL TELErH�NE ��. sUh�'rit�N;:1 ��sli\?rElf¥l,YT\�N's�NKINS BROS. V ALVES have attained, the market has been 
One important defect in the imitations referred to is . insullWient openi4U1 for inlet of steam or 

Fluid, thereby checking the flOW. Purcha.ers of Valves should be careful to know that they lire of 
capacity .uited to size of pille W whicll the Valves lU'e to be aottachea. All Valves manufactured by 

Jenkins BrOil. are Warranted Full Opening. 
JENKINS BROS., 71 John Street, N. Y . :  105 Milk Street, Boston ; 13 So. Fourth Street, Phila. 
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FIC AME H I C A N  S F PPLKM �� :\, T  No. :i40. Price ]O cents. 
To be had at this office and trom all newsdealers. 

95 M I LK ST. BOSTO N ,  MASS. 
This Company. owns the Letters Patent 

granted to Alexander Graham·Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186, 787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in­
fringes the right secured to this Company 
by the above patents, and rende�s each 
individual user of telephones not furnish­
ed by it or its licensees responsible for such 
unlawful use, and all the consequences 
thereof, and liable to suit tht'refor. 

- T H E -

2 to 25 H. P. 

LEGS · &.ARMS 
C HARTER'S I SC!tD.t!lc 
q���!��: luUdlWJJ_' J-'dlttGn.. 

(ARTIFICIAL) , 
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New Patents & Important Improvements. 1":1i11,���� U. S. Gov't Manufacturer. 
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ll�\l(!�r�:t��;:�t. cents. Forty large quarto pages, equal 
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in Sc r K� � TIFIC AMERICAN SUPPLEMENT, No. �16 1 .  
Price, 10 cents. To be had at this office and from all 
newsdealers. 

C O M M' ISS ION  Wanted : the Agency o f  Staple 
or Patented Goods, for Connec­

ticut or New Haven and vicinity.References satisfactory 
Address " Commission," P. O. Boxt>22, New Haven, Conn. 

TELESCOPIC OBJECTIVES AND MIR-
rors. 1'helr preparation and testing. By H. Grubu, F. 
R. S. An interesting desct:1ption of the proces�es ,now 
employed in the constructIOn of telescoplC obJectIves, prefaced with a short history of the manufacture of 
glass Cont2 ined in SC [E :'; T IFIC AM ERIC A N  SUPPT, K­
MENTs. Nos. a4S and .549. Price, 10 cents each. To be 
obtained at tbis office or from any newsdealer. 
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. .  '1' he Lightning Adding Machine Co . •  " of McPherson, 
Kansas, and aU correspondence in regard to said Ma­
chine should be addressed as above. 

H O U S E  HE A T IN G  BY S',L·E.A.D/I:. TRIUMPHANT SUCCESS I ! 
T H E  " C O R T O N " B O I L E R . 

Tubular, Sectional, Self-Feeding. New circulars. 
GORTON & LlDGERWOOD CO., 96 Liberty St., N. Y. 

SHAFTING DEPARTMENT Couplings, Hangers , Shafti
n
g, Pu l leys . 

EDISON MAC H I N E  WORKS. Sale8roo�, �ff��o; ��i1���: New York. 

OPERA GLASSES Nicroscopes. Tetescopes. Spectacles, Barom,eiers, 
Thermometers,-_ Photo9..!aphir: Outfif,,; for Amateurs, 

W.lI. WAI,lfJ.SLE Y & CO. "uccessors to R. & J. Beck, Philadelphia. Illus. Price Llst free to any address. 

HODCE'S 
Universal Angle Union 

PATENTED. 
Combining nn elbow and 

union, and can be set at 
any angle at which it is de­
sired to run the pipe. 
!tlaDnfartul'ers & Wholesale Agf'nts, 

1l0LLS'l'ONE !tIACIlINE CO., 48 W�ter st., rI�CIlBt1BG, MASS. 

BA R"R E L 
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emery· wheels. Comparatiye merits o� American , and 
English emery wheels. With 2 engravmgB. Contamed 
in SCIENTIFIC AMEHICAN SUPPLEMENT, No. 538. 
Price 10 cents. To be bad at this office and from all 
newsdealers. 

E MODEL and L Send for Circnlars. 

XPERIMENTA C,E,Jones&'Bro. 
- A. - CINCINNATI, o. WORK SPECIALTY. (Mention th;, Paper.) 

STEAM E N O I N ES.  
Horizontal and Vertical. 

D l' e d ., i u l{  IU ncb i n e l'Y' 
Flou)', Powdel', S i n  tf" IlD d  
F l i ll t  ltl i l l lUach i n et·y, Tur­

;zc.�='':-'7�-r''''''- bine WaleI' W heel ••  
York Mfg Co., York, Pa.  U.  S, A. 
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censionai motion of liquids in capillary tubes-�he 
question bein� studied from a dynamt� standpOl!1t, 
With 10 engravIngs of apparatus and detads. Con tam­
ed in Scn� :\ TIFIO AM Ii:RIOAN SUPPLII�MENT, No. :i38. 
Price 10 cents. 'ro be had at tbis offi.-ce and from all 
newsdealers. 

:rI�t�;������y�!. �1t���tr!!!� t� ! New Catalogue of Valuable Papers 
apparatus employed. Contained in �C I ENTIFIC AMF.RT- contained in SCIENTIFIO AMERICAN SUPPLEMENT, Bent 
CA .. S F P P L I< M E N'I'. No. :)34. Price lU cents. '1'0 be had I free of charae to any address. 
in this office and from all newsdealers. M UNN <10 CO . . 361 Broadway. N Y 

These Paints are in every respect strictly first-class, being composed of 
the best and purest materials obtainable. They have a larger sale than 
any other paints made in this country or abroad, and, although they cost 
a trifle more per gallon, they will do more and better work for the same 
amount of money, owing to their wonderful covering properties, while 
their superior durability renders them the most economical paints in the 
wodd. Sample Sheets and Descriptive Price List free by maiL 

H. W. JOH NS M A N U FACTU RINC CO. , 
SOLE lIIANUll'AOTUJUtRS OF 

H.W. Johns' Fire and Water-Proof Asbestos Roofing, Sheathing, Building Felt, 
Asbelltos Steam. Packings, Boiler Coverings, Roof Pat_ts, Fire-Proof Paints, etc . 
VULeABESTON. Molllded �stoD-Rod Paeking, Rings, Gasketll, Sheet Packing, etc. 

Established 1858. 87 MAIDEN LANE, NEW YORK. CHICAa'·LII'\.\�ILPHIA, 

splendid Magazine of Architecture, 
richly adorned with elegant plate8 in color8, 
and with fine engravings ; illustrating 
the most interesting examples of modern 
Architectural Construction and allied 
subjects. 

A special feature is the presentation in 
each number of a variety of the latest 
and best plans for private residences, city 
and country, including those of very 
moderate cost as well as the more expen­
sive. Drawings in perspective and in 
color are given, togethe r  with full Plans, 
Specifications, Costs, Bills of Estimate, 
and Sheets of Details. 

Architects, Builders, and O wners will 
find this work valuable in furnishing 
fresh and useful suggestions. All who 
contemplate building or improving homes 
or erecting structures of any kind, have 
before them in this work an almost end­
less series of the latest and best examplt8 from 
which to make selections, thus saving 
time and money. 

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

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

MUNN & CO. , Publishers, 

361 Broadway, New York. 

Bui lding Plans and Specifications. 

In connection with the publication of 
the BUILDING EDITION of the SCIENTIFIC 
AMERICAN, Messrs. Munn & Co. furnish 
Plans and Specificati.�ns for Buildings of 
every kind, including Public Buildings, 
Churches, Schools, Stores, Dwellings, 
Carriage Houses, Barns, etc. In this 
work they are assisted by able and ex­
perienced architects. 

Those who contemplate building, or 
who wish to alter, improve, extend, or 
add, to existing buildings, whether wings, 
porches, bay windows, or attic rooms, are 
invited to communicate with the under­
signed. Our work ex1lends to all parts of 
the country. Estimates, plans, and 
drawings promptly prepared. Terms 
moderate. Address 

MUNN & CO., 
361 Broadway, New York. 
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