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J'citufific �mtri,au. [JUNE 16, 1888. 
Water Gas In Mas.achoseUs. . to say how the face of the earth may be transformed 

For a number of years the Massachm!etts law prohib-I in a few generations by virtue of the advances made 
ited the manufacture of gas conta.ining more than a de- . in science and art. .. How much to do, how little 
fin.ed. percentage of carbonic oxid�. As water gas und�r i done," comes home to our hearts when wecoutemplate 
eXisting processes always cOQ,tamed more than this the slow, the extremely slow, rate at which we in this 
amount, the law amounted to a prohibition of all com- I country (India) are burrowing-let alone originating
panies who would manufacture the new gas. A new new ideas. 
bill has been recently passed by the legislature and • , s , • 
signed by the governor, which places the matter in the Filtration by Machinery. 
hands of the gas commissioners of the State. They are At the meeting of the Society of Engineers on Mon. 
permitted to license any existing company to make and day, May 7-Mr. A. T. Walmisley (president) in 
sell water gas under such restrictions as to carbonic ox-! the chair-a paper was read on .. Filtration by Ma
ide as the commissioners may make. chinery," by Mr. Edward Perrett, Asso. M. Inst. C.E. 

A good story is told of one of the loading representa- The author first compared the processes of straining 
tives of the coal gas interest. When the old law was and filtering, and pointed out that in the latter process 
in force, he appealed to the legislature to stop a new the mutual attraction of particles of matter, in addition 
gas enterprise on the ground that it proposed to make to the straining action, causes the retention of the sus
water gas containing more than the legal percentage of pended' material in a liquid passing through the filter
carbonic oxide. The new company, however, had a ing medium. 
process by which the. carbonic oxide could be reduced After describing the early t;lxperiments made by him 
to a very low limit. They at once met the issue raised in filtering Thames water through filter bags' such as 
by proposing.to the legisla.ture that it should enact a are used for t�e filtration of sugar, Mr. Perrett called 
new law, placing the limit of carbonic oxi�e to be 0,1- attention to the danger of using animal charcoal for 
lowed at three per cent. As coal gas always contains the filtration of drinking water. This material has the 
more than this, the effect of such a law would be to power of taking out matter in an infinitely fine 
close every gas works of any size in the State. This state of division, and even in solution, the charcoal be
course was not followed, but the coal gas representative coming so charged with such matter that .nothing 
saw the point and was obliged to fight for the toleration short of subjecting the charcoal to a red heat is suffi· 
of some reasonable amount of the obnoxious gas. cient to thoroughly clean it. An animal charcoal filter 

.,.,. with any system of washing will, he said, gradually 
Devastation by Crickets. accumulate the very fine matter, which may germ in-

Accounts are published of the devastation caused by: ate, and at length be carried through with the filtered 
crickets in Algeria. The insects resemble but are not water. A filter with a granular medium (such as 
identical with either locusts or grasshoppers. Last year crushed retort coke), designed by the author, may be 
swarms of grasshoppers ravaged the colony. This year effectually cleaned by an upward stream of compressed 
the crickets have taken their place. They spring like air occasionally applied. This causes an agitation of 
grasshoppers, but have a more rapid and sustained the material, and the attrition loosens the dirt, which 
flight. They form clouds, which shut out the light of a small current of water washes away. 
the sun. When they alight on the ground, they destroy At a wa'ter works in South America where these filters 
every trace of vegetation. They sometimes fall ex- are used, 20,000 gallons of river water are filtered per 
hansted on the ground in such numbers as to cover it hour, the floor space covered being 37 feet by 7 feet 6 
with a layer of dead bodies, from which pestilential ex- inches, or an average rat� of nearly 100 gallons per 
halations arise. The correspondent of a Paris newspa- square foot of filtering surface per hour. The purifica
per, in a letter from Algeria, published lately, says tion of water containing organic matter by contact 
.that the railway trains have been stopped by the in- with iron was mentioned. 
sects between Constantine and Batna. The. original method of using Professor Bischof's 

The method still employed to check the evil in the .. spon�y iron " on a large scale was to mix the spongy 
African possessions of France is the old and expensive iron with gravel, and to use this mixture as a filter 
one of digging long trenches at a right angle to the ad- bed, hut it was found that the top surface became 
vancing swarms, and placing on th\l most distant side hard and impervious after a short time, and Mr. Wi!
a sort of fence, formed by a web of cloth. The advanc- Ham Anderson introduced a ma�hine to suv.ersede these 
lng insects strike against the cloth, fall into the pit, spongy iron filter beds. His revolving parifier causes 
and are there covered with lirne or mould. The Algerian 'ordinary iron bo,rings to be mixed with the water as it 
authorities have spent 700,000f. in destroying them, passes through the machine, the water being after
and now contemplate a further expenditure of 1,000,OOOf. ward filtered through ordinary sand beds. 
to complete the work. For the filtration of Yery muddy water for mallufac-

It was recently stated that the English authorities in turing purposes, sponge is used by the author. The 
Cyprus had traced the locusts in that island to their machine consists of a cylindrical casing, in which 
breeding places, and had there to a 'great extent suc- sponge is compressed between two diaphragms, thEl 
ceeded in destoying them in germ, before they became lower diaphragm being movable, and attached to a 
developed into the destructive swarms which periodi- piston rod, which passes throu�h the top co�'er. To 

PAO. cally devastated that island. As yet the French do not clean the sponge an up ·and down motion is given to 
!. A��g.�!ft!;,I'��'-J!.��,!��T�r�!:nfi"o:'�J':·;:��:�..F�; appear to have introduced this method into Algeria. the lower diaphragm or piston, thus alternately com-

availabilit.y and ,.eneral qualiti"".-4.lllu.tratlon.................... 10S88 .. 4 • , .. pressing and releasing the sponge. These filters will 
ll. i\��;11ii.�CJ:�l1!ict:���e�lM:t���r;!?����'l:in���ntheBlen! Age oCProgress. render Thames water in London clean enough for 

ral arranreement of buildinre •. -18 iIIu.tration . . .. . .... . ....... ... . ... 10382 The Indian Spectator, pUblished at Bombay, repeats boiler feeding or other manufacturing purposes, at 
l1l·t�!Op���;I�a�·i�����i��I��·�O���:��.��.t.i��.��.t��.�������.�t.�� 10386 what is so often referred to in our newspapers, that the rate of about 100 gallons per square foot af surfac@ 

gr�i;h�I:'r�)�l a��v�(;;;,;!\�.�1�rl��[r���:.r ���.��.I�.�����:��t�.�.�� 10386 this is a wonderful age as regards scientific discoveries. per:hour. The precipitate resulting from the processes 
IV. BOTANY.- Evoll1ti()n in thePhmtKlnredom.-ByJOHNM.CoUJ� The telephone has become an old story, the micro- known'as "softening" water is now generally ex-

TER.-A plea for evolution drawn from the vegetable kln!{dom . . .. 10386 phone may soon be so. Recently we have had a num- tracted by filtration. 
v. �:!u��\��I���';dl:\:�lIu�!!H'��. ����fe��h':.',\':t��!o:pg,;r:�; ber of important inventions. First, there is the happy The material used for this purpose is the filter cloth 

a')M,roc::�1�:rrb�'i:!:0':.1tl��s��at�arl��E.'X'�����':,�:of·molliiscan 10885 method hit· upon of so storing and shutting up water referred to at the cOlDmencement of the paper, as the 
peltrls and comparl.on with .o-called mammalian pearl •............ 10885 that it forces its way out at the exact moment it is chalk deposit may accumulate to a considerable thick-

v[.c���tLw�m�}�.����:�·;;?e:p��:e���\���':.'i:;;;;���ai!��oar'r most wanted. The especial merit of the mechanical ness before it becomes impervious. In this case the 
-��!U�::;�Y:�uct:-Tiie'priiictj,ill'dim;;,j;'ioii,;'i",j;I're;'iie;'iil'ilata 10876 arrangement qereadopted i� that the fire which is, deposit is easily removed, and the author finds that 
of this structure.-Its con.truction and difficulties in Its building .. 10877 to be extingulshed ..itself liberates, as from a prison I simple external jets of water are sufficient for the pur-
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where it lay inert,the w��r that 1& needed tQ over- pose. 
power it. One may weU :Wonder how such a simple • , • • • 

plan did not for so many gene,tations suggest itself to Condeosed Llteratore. 
the hutnan mind.' The tendency of the times, remarks the Norwich 

There have been of late two notable inventions in Courie1', is toward condensation. We have condensed 
connection with railways. One of them is destined to beef, a small portion of which, dissolved in hot water, 
be of great practical good. When a train is in motion, gives one a draught containing as much nourishment 
a wagon or carriage is PUit in front a hundred yards as a whole beefsteak. We also have condensed milk, 
or more in advance of the carriages. It is connected and condensed food of other kinds, .which contain a 
by wires with the carriages behind. If any accident maximum amount of the essential quality within a 
happens on the way, this carriage in front, which is minimurn amount of spa.ce. How far this tendency 
empty, bears the brunt, and at the same time com- toward condensation will eventually carry men in the 
municates at once the danger to the train behind, and matter of food, it is difficult to predict. Perhaps the 
sets to work powerful brakes which check its speed. time will come when the art of extracting and con
Only a few years ago nearly the whole of a railway densing the active principle or essence of comestibles 
train was precipitated headlong into a river from a will be so advanced that one may be able to obtain in 
bridge. The bridge was broken, but it was not known, a small pellet as much refreshment and nourishment 
hence the catastrophtl. Similar calamities we have as he now obtains in a whole meal. Then, all the time 

XIV. PHOTO GRAPHY.-Compo&lte Portralture.- Some hlrehly In-
.� T h "  d b  thO d h . .  . 

genion •• u"gestlons rel;!ardlng the Improvement In this clas. of now the means of escaping. he ot er lnventlOn now consume y e goo ousewlves In preparmg 
w�:oiO;;':apIiy ;;i'iiie·Hum.iii·EYii.:":'·By·'iliLMER·B"ARR,·?;i.n::,,:X 10381 promises to 'enable us to send telegraphic messages breakfast, dinner, and supper, and by the business 
�:��':.':,�o�e\?et��e��������.���� .. ·.t.u�.�.�� �h:'SI.�I.��:::.��.��I�.�: 10390 I while the train is in motion. members of the family in going to and from and eating 

xv. PHYSlC S.-Class Experlments.-Descrlptlon of some experl- The art of photography is not at.a standstill. Modes their meals, will be saved. There will be no. roasting 
r.::r,.lj:'t1gn�������.��.i��.���.�.���.���.�.��V��I��.�f.�.l����:�l�� 10386 are discovered of reproducing one color after another over the kitchen stove, no trouble washin� dishes, no 
t,,�':,�tt�:'���:06yRl'i.':1in,fJ)��d.G�:;'t:cWfI.��:��uti��':;d of the original. Then, it may be so contrived now that I worry over a varied bill of fare, no agitation over 
R�"i:'���ho�:.���.I����:.�I.��'.�.������.I��.��.���.��:��." .I�.���� 10383 the whole photographic apparatus can be carried in broken china, etc. A person will carry a few food pills 

XVI. TECHNOLO GY.-Cement from W8llt� Product Llme.-By J. 8. I the pocket. I in his pocket, and when he grows hungry he will take 
:l;Yi�i-;;-:-o;�.r..t!'l:-:��h::f�t��.�.I��.�.��� lOSOO Indeed, this is an age of discoveries. It is not easy one a.nd swallow hiR whole meal at once. Perhaps. 
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JUNE 16, 1888.] 
The Geographical Distribution o( our Birds. 

BY E" M. HASBROUOK. 
The subject of geographical distribution is at pres

ent one of considerable interest to ornithologists, inas
much as there has been comparatively little accom
plisheq, although much work has been done. We are 
able to tell with a certain degree of accuracy in what 
part of North America each species may be found, and 
with most of our Eastern birds in just what lo�alities 
they occur; but with a large part of the Western 
species the' exact section or sections of country which 
they inhabit are still a matter of query. This is due to 
the fact that by far the larger part of the ornithologi
cal world is confined to eastern United States, and 
the birds of the ",Vest in consequence have received less 
attention. 

To illustrate. take the A. O. U. check list, and open 
to any of the Western species, i. e., Strickland's wood
pecker (Dl'yobates stricklandi); the habitat given is: 
.. Southern Arizona, south into New Mexico." This, 
as Illay be seen, is very vague and incomplete data. On 
going to Arizona or New Mexico for collecting pur· 
poses, one would have nothing whatever by which to 
be guided, as the species desired might be anywhere 
within a given area, or perhaps no nearer than fifty or 
a hundred miles, and still answer the description given 
in the check list. Or take the case of the violet-green 
swallow (Tachycineta thalassina); on consulting the 
"list" again, we shall find: "Western United States, 
from the eastern base of the Rocky Mountains to the 
Pacific, south to Guatemala." 

It is in such cases as these that the so-called .4 local 
lists" are of snch value, as with these arranged in 
proper order, one may turn at once to the locality he 
intends visiting, or the one nearest, and learn what 
species he may expect to fiud ; or if desirous of secur
ing some particular bird, can with a few moments' 
search find a locality in which that species is to be 
found. These local lists are being constantly published, 
nearly every issue of the various papers devoted to the 
study of birds contains one or more, but still more are 
wanted, and will be for a long time to come. It would 
hardly be safe to say just how many from each State 
would be needed to compile a good ornithological 
directory. One from each county at least would be in
dispensable, and in some cases, where the counties are 
extremely large and embrace varied portions of terri
tory, two or even more might be needed to cOlllplete 
the data. 

There 8.re to-d'ay in North America some hundreds 
of ornitholo�istR, bot4 tlrofessional. and amateur, but 
the / combined efforts of 'these and many more are 
needed before anything like such a work could be 
compiled. The same ignorance, only to a greater 
extent, prevails as to the distribution during the breed
ing season. A large part of the fauna retires to the 
Canadian provinces to rear its young, and here, owing 
to the scarcity of lllen with scient.ific training, very 
little work is done. Several competent scientists, 
prominent among whom is Mr. Montague Chamber
lain, of St. John, N. B., are doing what they can to 
work up the Canadian fauna, but in a territory of such 
vastness and so thinly settled, it is evident that this 
part of the country at least will for a long time t.o come 
remain comparatively unworked. 

It is in this work that the amateur can be of so much 
assistance, and can do so much effective work. Let each 
person interested in the study of birds make a list of 
those passing through that locality each spring and 
fall, and of those remaining there to breed, retaining it 
for several years for the purpose of making additions 
and corrections, and then, when he thinks he has 
compiled a pretty thorough list, send it to some good 
mediwn for publication. Such records, if carefully 

. compiled, will, as I have said, greatly aid in the com
pilation of ornithological charts. 

It may be of interest to some to know that the 
North American fauna is divided and'subdivided into 
several groups, many of which, if not all, overlap each 
other to an appreciable extent, and just where and how 
far this conflict occurs is one of the most important and 
interesting subjects in the whole study of distribution. 

These divisions are as follow .. : 

North American 
fauna. 

u - roplCa aUlla. Central Ame:\can. r · S h t 
. I f { Mexican. 

\ United StatJS 

1 Pacific. 
:): Canadian fanna. Mississippi Valley (f). 

Eastern. 
Arctic fanna. 

{ Pacific. 
Rocky Mouutain. fauua. Mississippi Valley. 
t Eastern. 

These are the main divisions; they of course can be, 
and are, divided further for the sake of convenience into 
local faunas, such as the New England fauna, fauna of 
Long Island, fauna of the Gulf States, etc. ,. but these 

* The suh-tropical fauna properly has no place in the North American, 
but in the present article it is included for the purpose of Illustration. 

t It might be well to add that the southern part of Florida is decidedly 
tropical in its fanna, and that this tendency is felt along nearly the entire 
Gulf coast. 

* By Canadian fauna is meant that of all the British provinces. 

$ citufificl\tutricau. 
are purely optional, and made only for describing the 
species found in certain localities. It will be readily 
seen that adjoining each other as they do, lIlany species 
of each will, as I have said, encroach upon the territory 
of the other; and while this is noticeable in every case, 
it is astoliishingly prominent with some. 

For instance, it may be a source of surprise to know 
that the Canadian fauna is found in the Alleghany 
Mountains as far south as the Carolinas, while the 
Eastern fauna of the United States extends in t.urn into 
that of the Canadian, only not to so great a distance. 

The Mississippi Valley fauna follows up the Ohio and 
Snsquehanna rivers, and infringes on the Eastern 
fauna, while a number of rare seali-tropical birds have 
been taken in Texas and the Gulf States. 

It will thus be seen how important and indispensable 
a large army of workers in this field is; no one, two, 
three, or hundred lIlen can ever accomplish it. and 
unless all are willing to strive and contribute their 
mite, it practically never will be completed . 

The study of the sea birds is undoubtedly the most 
difficult department in the whole field, as many of the 
species so nearly resemble each other that to distin
guish them while flying is almost impossible, while to 
secure them for identification ranks next. Large num
bers of the gulls and terns annually pass up the rivers 
and frequent the inland lakes, thus including them
selves in the category of these particular regions, while 
many of the land birds visit and breed on the islands 
that are'the homes of this race, and as a con seq uence·are 
classed among the sea island dwellers as well as among 
th.> land. Occurrences of interest are never lacking. as 
one is apt at any time to secure a species new to a 
locality, possibly extending its range some distance 
beyond any previous record. One such instance will 
serve to illustrate. Some time ago a specimen of the 
evening grosbeak (Coccothraustes 'Vespertina) was taken 
near Elmira, N. Y. Its capture extended the geographi
cal range some hundreds of miles east. A hig hue and 
cry was made by a certain gentleman who termed it 
useless and wanton slaughter, which, however, was uot 
the case, as it henefited science to the degree I have 
named. 

No one interested in this pursuit can afford to neglect 
making a list of t.he birds in their vicinity and com
paring it with those from other localities, as not only 
is an incentive to work thus gained, but valuable in
formation is added to the store of knowledge already 
acquired. 

Glazes Cor Porcelain Ware. 

MM. Lauth and Dutailly have recently communicated 
to the French Chemical Society the results of their in
vestigations on the red glazes which are produced on 
porcelain hy means of copper and its salts. The color 
produced in this manner is of a much more permanent 
nature and of a far superior tint than that which is ob
tained when oxide of iron is used for the same purpose. 
This red color, when used for decorative work on ancient 
porcelain, is often accompanied with a blue coloring 
matter beneath the surface of the glaze. It appears 
that the secret attached to the production of these col
ors was known only to the Chinese until recently, and 
that the red, known as Tsi-houng, or sang de bceuf, 
could not be imitated by the French at the porcelain 
manufactory at Sevres. In 1�52 MM. Ebelmen and 
Salvetat endeavored to reproduce these copper colors 
in France by making careful analyses of fragments of 
Chinese porcelain colored in this manner, and then im
itating, in the composition of the glaze and clay em
ployed, the Chinese specimens. The results of these 
earlier experiments are now in the ceramic llluseum at 
Sevres, and are the first examples of the kind produced 
in Europe. 

Other l<'rench chemists have since tl'ien Ilttempted to 
improve on ibe fi,st .trials, and the problem has also 
been attaekeq by 'H. flegel', of the Berlin-Po�zellan-Fab
rik and by H. �unzli, _ Krummnus, in Austria. MM. 
Lauth and Dutailly have' .establi!,hed by their experi
ments that the maximum temperature which the 
Chinese red glazes can stand without losing their color 
approaches to that used for baking the new Sevres por
celain. By successively associating all the compounds 
capa.ble of entering into the formation of a colorless 
glaze with oxide of copper, they have come to the fol
lowing conclusions: That in the same series of glazes, 
those which produce the finest red color with copper 
cqmpolJnds have the greatest amount of silica present, 
and that in a series of glazes of approximately the same 
degree of acidity, the be!'t results are obtained when 
there is a large proportion of alkalies and a small per
centage of alumina. They have further noticed that 
if the aikaline metals be increased in relation to the 
alkaline earths present, a finer red is produced, but at 
the sallie time the liability to break is increased. By 
employing boracic acid or borates this inconvenience 
may, in some measure, be prevented. 'Lime, magnesia, 
various fluorides, and lead and iron oxides have also 
been tried; but the results obtained by their use have 
not proved satisfactory. 

. 

A very good red glaze can be produced when zinc ox
ide and baryta are the bases present in the glaze. The 
copper cau be introduced into the glaze iu different 

ways. Oxalate of copper, simply mixed and not fused 
with the melt, gives good results; but if previously 
fused with the glaie, very satisfactorY'colors are pro
duced. The quantity of copper salt employed depends 
on the time required for baking the porcelain, and also 
on the temperature of the furnace. Five per cent is 
the quantity which is recommended as the most suit· 
able to use, and the addition of a small quantity of till 
oxide is advantageous. The glaze which has given the 
best results has the following composition: 

Pegmatite. . . . . . . . . . . . .. ... ............. .. . . . . . . .. .. .. . ... 31'17 
Sand....................... ...... .. .. ... .. . . ............... 36'37 
Fused borax . .  _ _ . . . . . ..... .. . . .. . . . . . .. ... . . .. ....... 12'98 
Dry carbonate of soda. . ... . ... . . . .. .. .. .............. .. 4'76 
Barium carbonate .... . . . . ... . ..... . .... . . . .. . . .. . . . . . ' ...... 10'39 
Zinc oxide............ .. . . . . . . . .. . . . . .. .. . : . . . . . .  _ .  , . . . . . .• 4'&) 

Corresponding to-
Silica . . . . . . . . .. . . . . . . . . .. . . . . . . . . . . . .. . . . . . . . . . . _ . . . .. . .. 61-02 
Alumina . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ .  5'85 
Alkaline oxides........... ....... .. .................... 10-72 
Baryta ..... . .. . . . . . . . .. .. .. . .. . . ... . .... . ... .. . . . . _ . . . . .  8 '42 
Zinc oxide .. . _ . .. . . . . . . . . . . . .. . .. .. . . ... . . ... .... . .. . .... .. 4'5l 
Boric acid . . . . . . . . . . . .  _ . . .  ... . . . .......................... 9'48 

This glaze has a degree of acidity represented by the 
number 5'39, that of the French glaze, No.1, Leing 
5'14. The bases are in the proportion which corre
sponds to the formula: 

Al.03. 3 NaKO, BaO, ZnO. 

By using this glaze with a similar one containing 
lime, MM. Lauth and Dutailly have succeeded in obtain
ing a great variety of colors on the same m'l.terial, and 
in producing some effects on porcelain which have not 
hitherto been achieved. 

... 0." 

The Ne,v .Tustice oC the Supreme CGurt Croln all 
Anthropological Point oC Vle,v. 

The appointment of Mr. Justice Lamar to a seat 
upon the bench of the Supreme Court of the United 
States marks an era in the history of our country. 
Every one .recognizes this as true politically, but I 
speak of it anthropologically. Mr_ J usiice Lamar is 
said to be what is called in French" 'VisuaiTe "-that is, 
mental impressions are received. upon his brain with 
greater facility through the eye than through the 
ear. One who receives these impressions best through 
the ear is called an ,4 auditaire. " The " visuaire " 
understands the thought best by seeing the printed 
page, while the "auditaire" receives his be"t impres
sion by hearing. In the Supreme Court the arguments 
of counsel are, of course, oral, and how Mr. Justice La
mar, with this peculiarity of mental organization, will 
adapt himself to his new position remains to be seen. 

These differences in human mental organization are 
well known to anthropologists. As some lIlen can 
understand better when they see, and others wh.en 
they hear, so some can think better when they speak 
than when they write, while others are the contrary. 
Governor Corwin, of Ohio, was Ii. notable illustration. 
Whether in the Senate, in the House of Representa
tives, at the bar, or on the stump, as an orator he was 
equaled by few and excelled by none. He thought 
well and clearly when on his feet. Amid all his wit 
and humor he was a most consummate logician, and 
could carry on the thread of an abstruse argument and 
support it by most cogent reasoning. But as governor 
or cabinet officer, his state papers were not above the 
ordinary. Taking a pen in his hand, his thoughts 
seemed to 'scatter, and his writing was commonplace. 
Addressing the multitude, hi" thoughts seemed to crys
tallize into most beautiful forms, and h.e spake as one 
inspired. The causes of these differences have never 
been discovered. They are suggested as a theme for 
the student--biologist or anthropologist-as instructive 
as they are interesting.--l'hos. Wilson, in American 

Naturalist. 
In view of the above, it might be well for the Senate 

to send over to the Smithsonian Institution and make 
a few anthropological inquiries concerning the new 
candidate for the Chief Justiceship, Mr. Fuller, of 
Illinois: Is he an "auditaire " or a 4, visuaire" ? 

., ... 

Compressed Gas. 
It has been urged that the use of compressed gas for 

lighting cars is attended with the danger of the gas C::i
ploding in the event of a collision. The imaginary 
nature of this danger was shown by the recent accident 
on the Philadelphia & Reading, where an escape cf 
compressed gas from a leaky hose simply Lurnt for a. 
few moments without any explosion. Experience in 
Germany has been of a similar nature, and a recent 
collision near Birkenhead, England, between two trains 
lit, with compressed gas was unaccompanied by any ex
plosion. At the time of the collision between the Hoy
lake and Mersey tunnel trains, the gas in the latter 
was alight. 'rhe g-as cylinders of the smashed coaches 
were taken from the debris and tested to a pressure of 
150 lb. per sq. in., and they were found to be entirely 
uninjured beyond a few severe dents. 'rhe gas fittings 
of the remaining portion of both trains had not suf
fered in the least through the collision, and, with the 
exception of those in the slIlashed cars, not a single 
lamp gla;;::; was broken in either train. 
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AN IMPROVED CHIMNEY COWL AND VENTILATOR. 
A cowl or ventilator constructed to fit upon th� top 

of a chimney or ventilating flue, and prevent down 
currents from entering the pipes, is illustrated here
with, and has been patented by Mr. Joh.n D. Cashill, 
of Princeton, N. J. Its lower section is connected to 
the upper section by side pipes ·or flues outside of the 

CASHILL'S CHIMNEY COWL AND VENTILATOR-

main body, providing a free passage for smoke and air 
from the bottom section to the top of the cowl, all 
shown by the arrows. The lower section is closed at 
the top, above the lower openings into the side pi pes, 
and on each of the sides of the upper section is a hiuged 
door opening to the outside air. Above the upper con
nections of the side pipes with the cowl, and partially 
closing the pipes, are deflecting plates, which serve to 
direct currents of air which may enter at the top past 
the pipe openings, and centrally down to an outlet by 
way of one of. the hinged doors at the sides. There is 
an outwardly deflecting plate opposite each hinged 
door, the door to the windward always being closed by 
the outside air pressure on that side when the wind is 
blowing, while the opposite one opens freely, to allow 

$ Citutific �uttrican. 
which are pivoted levers, as shown in the s·mall figure, 
the inner end of each lever being forked to receive· a 
pin, A, these pins to be driven in to fix the gauge in 
position, while the outer end of the lever, B, is made in 
a form suitable to receive the blow of a hammer, 
whereby the pin, A, will be withdrawn when the posi
tion of the gauge is to be changed. The distance apart 
of the several rows of shingles is readily regulated by 
means of the different apertures in the arms, through 
which screws are passed to fix the position of the 
rear bar of the gauge, and two taps of a hammer are all 
that is necessary to remove the gauge and fix it in posi 
tion again for laying a n ew row of shingles . 

. , . ... 
The ElectriC Light in Medical Investigation •• 

The electric light is getting to play an important 
part in medical investigations. With a little "pea 
light" attached to �he end of a slender rod, Sir Morell 
Mackenzie examines the throat of the German Emperor. 
The little battery that supplies the electricity hangs 
around the .surgeon's neck. These little electric lights 
are becoming daily of more practical use. By their aid 
the surgeon pokes and peeks into ph.ces he otherwise 
would have to manipUlate in "by th� feel,"  and 
achieves results heretofore impossible . 

•• It •• 
A DEVICE FOR LOCKING STEERING GEAR. 

An invention providing steering gear for canoes and 
light sailing boats, which lllay be locked in any desired 
position; is illustrated herewith, and has been patented 
by Mr. John H. Rushton, of Canton, N. Y. A socket 
adapted to be .attached to the deck of the boat is pro
vid-ed on its periphery with a series of teeth, t.he 
interior of the socket being screw-threaded, and fitted 
with a head having a threaded portion. The head 
carries horizontal arms with eyes at their extremities, 
which are connected by cords with levers attached to 
the rudder post. The head also has vertical ears be
tween which is pivoted the flange of a tapered :socket 
to receive the end of the tiller, t.here being integral with 
the flange a down wardly projecting arm adapted to 
engage·the teeth on the periphery of the socket fixed 
to the deck. A double spring is arranged to bear on a 
shoulder on the lower part of the tiller socket in such 
way as- to raise the tiller into the position shown in 
dotted lines whenever it  is released by the steersman, 
the downward projection of the flange at the rear then 
engaging the teeth on the periphery of the socket fixed 
to the deck, and :locking the tiller and rudder in posi
tion, the tiller being designed to move freely in either 
direction when held down to the po�ition shown in fnlll 
lines in the illustration. • 

. '.1. 
BINNS' PATENT BANDING SPINDLES • 

. The illustration shows a method for banding spin
dIes, invented and recently patented by Mr. Leedham 
Binns, of the Binns' Patent Band Co. , 5th· and Berks 
Sts. , Philadelphia. The drawing sufficiently indicates 
the nature and operatjon of the invention. The claim 
made for it is as follows: 

" It takes 50 per cent less power to drive the spin
dles. This means a large item in coal, wear and tear 
on boilers, engines, shafting, belting and connections. " 

"A firm with 80,000 spindles banded on this plan 
will save about 300 horse power; allowing 3 pounds of 
coal per horse power per hour, would .ave over 1,200 
tons 'of coal per annum, more or less, according to 

[JUNE 16, 1888. 
ing earth, but firmly and closely embed itself therein. 
The running wires are held or tied to the post by strips 
of wire or other flexible material, of band or loop form, 
the grooves maintaining the wire, in looped form, from 
any up and down slide. It is obvious that such a fence 
can be rapidly and easily set up, and, should th.

e posi-

GUILE'S METALLIC FENCE AND FENCE POST. 

tion of the posts be affected by frost, they can be read
ily readjusted without di�engaging the wires. 

• 4. I • 
IMPROVED RAILWAY SWITCH STAND AND SIGNAL. 

A simple and positive device for operating a signal 
automatically as the switch is moved is illustrated 
herewith, and has been patented by Mr. Nathaniel W. 
Boyd, of Steelton, Pa. The apparatus is mounted on 
a single tie or sleeper to provide against uneven set
tling, .and may be set up on either side of the track, or 
with either side presented to the track, all the principal 
operative portions, as shown in the sectional views, 
being inclosed in a tight case, to exclude dirt, snow, ice, 
and other obstructions. In the bottom of the casing 
are spaced ribs .and a friction roller, upon which slides 
freely a racked bar, which projects through slots and 

BOYD'S RAILWAY SWITCH STAND AND SIGNAL, RUSHTON'S LOCKING STEERING GEAR. speed of spindles. It is impossible for a band to slip 
on the cylinder. 

of the escape of any air that may be Cirawn in at the .. There is double the amount of band contact given is connected with the switch bar. Through an aper-
top, and prevent down draught. to each spindle. It requires less than half w�ght of tore in the side of the casing project.s a horizontal 

- • , • , • banding to drive the spindles. rock shaft having attached to its outer end a weighted 
AN Il!IPROVED SHINGLING GAUGE. I .. It drives the spindles more perfectly and up to ·hand lever, sliding on and guided by a segmental bar, 

A gauge which is designed to enable a shingler to lay speed. It spins  and twists the yarn more evenly. It near the extremitieEl of which are apertures to receive a 
a large number of shingles without changing his posi- requires less oil for lubrication. less wear and teal' on padlock, by which the lever may be locked to p�event 
tion on the roof is ill.ustrated herewith, and has been the spiodW! aoil connections, and the highest rate of its being raised or the operative parts flf the device 
patented by Mr. McGuire Slane, of La Cinta, Territory speed possiQle caa.be optained. " manipulated. Upon the inner end of the shaft is a. 
of New Mexico. The body of the gauge is an angled bar Test spindles banded 'on:..'thislflan are rllnning at segmental spur gear, meshing with the teeth of the 
having rearwardly extending arms with a series of 27,000 revolutions pill' nlin� .• innin�cotton at 17,000 racked bar, and'a segmental bevel pinion meshing with 
apertures, through which are passed screws to secure per minute. The royalty :Sled is 5 cents per spindle, a bevel pinion on a vertical signal shaft provided with 
another bar at the desired distance from the first bar, for full term of patent, or 3 cents per spindle per a four-bladed semaphore and a signal lamp, the colored 
such distance representing the space bet�een the lower annum, using without contract. sides of the lantern corresponding with the colored 
ends of the successive rows of shingles. At the junc- For fUI'ther information, apply to the Binns' Patent wings of the day signal. . In operation, when the lever 
tion of the arms )Vith the main bar are ears between Band Company, head offiee, Fifth and Berks Streets, makes a one-half revolution, the signal shaft is given 

SLANE'S SlImGLING GAUeB. 

Philadelphia, Pa., U. S. A.-Textile Record. but a one-quarter turn . 
.. . , .  

AN IMPROVED FENCE AND FENCE POST. 
An invention relating to wire fences, and more par

ticularly to an improved form of post therefor. has 
been patented by Mr. George H. Guile, of Wf!,tertown, 
N. Y., and is illustrated herewith, the small figure 

. showing the manner of attaching the fence wire to the 
post. The post is preferably made hollow, and taper
ing upwardly, its upper open end being closed by a 
knob or head, while. at suitable intervals from top to 
bottom are annular grooves around its periphery, suit
able for the running wires to lie therein against the 
post. The bottom of the post has a screw-threaded 
portion by which it screws into the socket of an en
largep upper portion or head of an involute helical or 
corkscrew-shaped point, this head having polygonal 
sides· for the engagement of a wrench to force the screw 
into the ground, arid the screw diminishing in size to· 
ward its point, so that it will not loosen the surround BINNS' PATENT JlANJ)mG SPINDLES. 
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The Flrllt Yankee Ellpne. 

In the biography and diary of Manasseh Cutler, 
LL.D. ,  of Ipswich, Mass.,  j ust issued, is given a descrip
tion of what is probably the first practicaJ stationary 
steam engine nsed in the United States. It appears in 
the diary of Dr. Cntler as written when the impression 
was fresh in his mind. It may be called a .. Yankee 
steam engine," having been made nnder the direction 
of a Rhode Island man and containing 
improvements upon its English proto
types. The diarist was on a chaise jour
ney to New York, and his entry is of the 
date of June 1':', 1787. He says : 

" To go to the furnace and engine was 
nearly eight miles out of my way ; but 
my curiosity was so much excited by the · 
description of so singular a machine, the 
only one in America, that I could not 
deny myself the pleasure of viewing it. 
I arrived at the ore beds (iron ore) at 12 
o'clock. The engine was at work raising 
water from a well 80 feet deep. The iron 
flue is 2%, feet wide by 6 feet long, with a 
square hearth at the mouth, secured from 
fire by large, thick iron plates. On the 
back part of the flue is a winding funnel, 
which passed into a chimney on the back 
pa.rt of the building. 

•• Above the flue is placed a wooden 

Jtitnfifi t �tuttitau. 
below, and as constantly supplied by a pump for the 
purpose, by the working of the machine. 

., There are two large pumps in the well, which is 80 
feet deep and 23 feet wide. The sides of the well are 
supported by large timbers, laid horizontal, so as to 
make the form of the well quintangular, and the ends 
of the timber are let into one another. The engine 
raises seven hogsheads of water in a minute, and the 

--, --- ' 

37 1 
5 

.. The immense weight of the 'beam, the cast iron 
wheels, large chains, and other weigkty parts of the 
works occasion a most tremendous noise and trembling 
of the large building in which it is erected when the ma
chine is in motion. By the sides of the well from which 
the water is drawn are two other wells, 70 feet deep. 
These are sunk down in the bed of the ore, and in these. 
are the workmen, ten or twelve in number, who are 

digging ore. 
" The large beam is a massive piece of 

timber, nearly ·4 feet in diameter and 20 
feet long, being two very large oak timbers 
nicely forged together. I t moves on . a 
large iron bolt in the center, like the 
beams of a scale, and has two arching 
timbers at each end, forming the seg
ments of a circle, along which two chains 
of a prodigious size play as the beam 
moves. 

.. One of these chains lead to the piston 
or val ve of the condenser, and the othe�,. 
at the opposite end, to the pumps in the 
well. There are four cold water pipes, 
one feeding pipe, and one venting pipe. 
By the same motion of the beam which 
raises the water out of the well, all these 
pipes open or close by means of stop 
cocks ' or valves, as the design of them 
require. 

boiler, 6 feet  in diameter, which is kept 
constantly full  of water when the engine 
is in motion. The boiler rises above the 

DESIGN FOR A STORE AND STABLE ADJOINING.* 

" The ore is raised in three large buck
ets, which hold about one ton weight, let 
down and drawn up by large chains, 'car

ried from the well to a large capstan, which is con
stantly turned .by an ox.. As one bucket rises another 
descends. These wells are kept dry by the water 
continually drawmg off into the well where the pumps 
are fixed, and the pumps keep the water below the 
height where the men work. 

first story of the building, much in the form of the large 
cisterns used in distilleries, where it receives, at the 
top, the condensing cylinder, 2%, feet in diameter, and 
'Yhich is made of plated iron. 

" From the cylinder a large worm passes, with many 
windings, down to the boiler. '1.'he valve that passes 
into this cylinder is more than 2 feet in diameter, and 
rises and descends by means of an iron rod, made fast 
to one end of a large beam. Around the top of the 
boiler are numerous leaden pipes-some connected with 
the condenser and some ·not-furnished with stop cocks 
for admitting or excluding ai r or water, as necessary in 
working the machine ; but they are too numerous and 
complicated to admit of any description from a mere 
point of view. 

.. A large reservoir of water is placed in the third loft 
of the house, constantly affording water to the works 

flue consumes two cords of wood in twenty-four hours. 

• This engravinj! represents a beautiful private residence, erected last 
year, at the corner ot Sixth Avenue and 119th Street, in this city, aud the 
illustration is taken from the July, 1887, number of the ARCHITECTS AND 
BUILDERs EDITION of the SCIENTIFIC AMERICAN. The design tor the 
store and stable appeared in  the June, 1887, nnmber of the same puhlica
tion, and also in the Sanital"IJ Engineer. 'l'he arrangement of the store and 
stable together will suggest to the country merchant a degree of conve
nience which but a few are accustomed to, and the general reader will ac
cord to the architect mnch and deserved credit for producing such a pic
turesque and well adapted desiJ!ll tor so useful aud, at the same time, 
iuexpensive structure. In this connection, we bel( to call the attention ot 

any reader of the SCIENTIFIC AMERICAN who is about to erect any kind 
of a building to the fact that he will find, in the back numbers of the 
ARCHITECTS AND BUILDERS EDITION of the SCIENTIFIO AMERICAN, en' 
gravings and specifications of almost every kind ot a structnre, from a 
cheap rustic well honse to a chnrch edifice costing many thousands of 
dollars. Thirty-two numbers have been published, and single copies. or 
the entire number, may be had at the office ot this paper and ot all news 
dealers. Price 25 cents each number.-ED. 

" This curious machine was made under the direction 
of Mr. Joseph Brown, of Providence, and is a standing 
proof of the abilities of the able philosopher. The in
vention was not miw, but he has made many valuable 
improvements in simplifying and making the working 
of it more convenient above what has been done in 
Europe. It has cost upward of £1,000 sterling. "-Bos
ton Advertiser. 

.. . .  , .. 

THE largest railroad station is St. Pancras,. London, 
700 ft. long, 243 wide, 100 high, covering 10 acres. 

.c- . 

RESIDENCE CORNER OF 119TH STREET AND SIXTH AVENUE, NEW YORK.* 
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AN IIIPROVED TWINE HOLDER. 

A de\'ice wl;1ich provides means whereby a cord 
hanging from a holder will, when snapped, be auto
matically lifted from the table or counter, and which 
is equally adapted for U8e with either fine, medium, or 
coarse cord, is illustrated herewith, and has been pa-

HILL'S T WINE HOLDER. 

tented by Mr. Jonathan Hill, of No. 238 East Fifty
second Street, New York City. A lifting arm or rod, 
preferably of wire, with its outer end bent and formed 
i n to an eye, its inner end 'also having an eye, and 
fitted near thereto with a rectangular sleeve having a 
tieries of apertu res, is attached to a chain snspended 
from the ceiling by a hook entering one of the ape 1'
tUl'es of the sleeve. The twine holder is suspended by 
a rod and t wo or three links from the eye on the inner 
end of the lifting rod, thus holding the latter up at a 
pretty sharp angle. The twine is passed from its cup 
or holder, up through the last link of a short guide 
chain, through the eye on the outer end of the lifting 
arm, and down through an eye attached to the holder, 
so that its lower end will be in reach from the counter. 
Iu drawing the cord for use, the lifting arlll is pulled 
downward, as shown in the illustration, but when the 
cord below is broken, and it send released,  the weight 
of the holder upon the short arm of the lever causes 
the lifting arm to ascend, taking the end of the cord up 
with it and from off the counter.' 

. , . , .  
AN IIIPROVED FIRE ESCAPE. 

A construction designed to form a permanent and ef
ficient fire escape, whereby also the firemen may read
ily ascend to any floor of a burning building, and water 
may be supplied thereto through a stand pipe, is  illus
trated herewith , and has been patented by Mr. William 
McMullin, of. No. 89 , Madison Street, Chicago, Ill. A 
well is built partly in and partly outside of the wall of 
the building, preferably of common hard-burned brick, 
and has at its base a fireproof door, with other similar 
doors leading out upon each floor. The walls of the 
well are designed to rise about six feet above the roof, 
and be covered with a fireproof hood, with openings at 
its lower edges for the escape of smoke, as indicated by 
t,he arrows. A water pipe resting upon a solid base is 
vertically supported centrally within the well, with noz
zles at each floor for hose connections, and a spiral 
stairway is constructed about the pipe, each step being 
more or less triangular in shape, and having at its in
ner end an integral eye, adapted to be entered over the 
central pipe. A plat form is 'coustructed for each floor 
landing, and the rise' of the steps and platforms are 
both regulated by metal rings encircling the central 
pipe, the wide ends of the steps being supported in the 

IIcIlULLIN'S FIRE ESCAPE. 

j'eitutifi e �mtrieJu. 
wall of t.he well, so that the steps serve as braces there
for. A railing is provided for each side of this spiral 
stairway, to facilitate ascent and descent, and the entire 
well or tower is constructed independent of the walls 
of the building, being designed to stand if the building 
should fall. 

• • • • •  
A. FloalinK SawDlIII. 

Along the bayous and lagoons of Florida grows some 
of the finest timber in the South, much of it in places 
considered entirely inaccessible until J. L. Maul & Son 
hit upon the plan of constructing a floating sawlllill. 
This idea they carried into execution, and their mam
moth mill, which now lies off the banks of Burton & 
Harrison's hammock, near Palatka, is, according to the 
Southern Lumberman, a marvel of mechanical inge
nuity. It has a length of eighty and a breadth of forty 
feet, and is so solidly built that the motion of the ma
chinery has no more effect upon it than if it were built 
upon the solid land. Although it stands five feet high 
out of the water, its draught is only about a foot and a 
half, which permits i t  to be taken into the shallowest 
lagoons, where timber could not be floated. It is 
equipped with the latest machinery, planer, box 
header, shingle saws, and a fine forty horse power en
gine and boiler. On the hurricane deck is the cabin 
and office for the proprietor, while the cook house, 
where the men board, is in a corner of the main deck, 
which is otherwise free for the piling of lumber, the 
machinery being all below it. This floating mill has so 
far proved eminently successful, exceeding the expecta
tions of the proprietors in this respect, and is probably 
the pioneer of numerous craft of the same kind. 

.. .  e I .  
THE WHITE 1I0UNTAIN HAIIIIOCK CHAIR. 

A strong and simple hammock chair, designed for 
use in the house, or on the lawn or in camp, is shown 

in the accompanying illus
trations, the smaller figure 
representing it suspended 
in a stand, as adapted for 
use in places where the 
usual mode of suspend ing 
it  cannot be followed. Its 
construction i!l such that 
it  can be readily balanced 
in all positions, without 
needing fastenings to keep 
it in place, and the foot 
rest can be adj usted to suit 
the tallest or shortest per
sons. The seat is lnade of 
strong canvas, and the 
cnair will easily support 

HAMMOCK mum STAND. the heaviest person; while 
it IS so light that an i n

val id can easily carry it. This hammock chair, with 
i ts  stand, can be readily removed from place to place, 
so that the occupant may always choose a rest
ing place in the shade, while it can be quickly taken 

A SELF·ADroSTING HAIIMOCK CHAIR. 

apart and foldetl in a compact, portable package for 
transportation. The Alford & Berkele Co. , of No. 77 
Chambers Street, New York City, are the manufac
turers' agents, and will supply any additional infor
mation desired. 

. , .  � .  
The GraDlophone. 

At a recent meeting of the Franklin Institute, Phila
delphia, Mr. Emile Berliner, of W!I.8hington, read a pa
per on his lately invented apparatus for recording and 
reproducing musical sounds and ' speech, called the 
.. gramophone. l' Mr. �erliner gave a historical sketch 

, of the progress of invention in this field and a detailed 
description of his own method and apparatus . .  The 
speaker illustrated his paper with the aid of the lan
tern and by the exhibition of the apparatus; He dem
onstrated its capabilities by recording on one of his 
prepared zinc plates several songs and speeches, etching 
the plate, and reproducing the songS and words then 
and there. Several etched record plates, prepared pt'e
vious to th!l meeting, were likewise presented, and the 
reproducing apparatus faithfully emitted the songs and 
spoken words recorded upon them. The reproduction 
was loud enough to be distinctly audible all over the 
lecture room. The music could be easily recognized. 
Speech, though not so clearly rendered, was for the 
most part intelligible. 

[J UNE 16, 1 888. 
AN IIIPROVED HOOF EXPANDER. 

A device adapted to be placed within the hoofs of 
horses, inside the shoes, to prevent the contraction of 
the hoofs and to expand them, is illustrated herewith, 
and has been patented by Mr. Lawrence Monahan, Jr. ,  
o f  Morris Plains, N .  J .  I t  has a thin head, adapted to 
be received between the toe and the shoe, a pair of 
spring legs fixed to the head and arranged to be seated 
on opposite sides of the frog, with laterally projecting 
prongs to be forced into the sides of the heel by the 
tension of the spring legs. Instead of making hoof ex-

MONAHAN'S HOOF EXPANDER. 

panders in va rious sizes to fit different hoofs, as hereto
fore, the device covered by this invention can be read
ily adjusted to suit a hoof of any size, the legs, with 
their respective spring curls, forming two separate sec
tions, on the inner extremities of which are reverse 
toothed clutch disks, made to interlock with each 
other, and having central pivot holes with a pi vot bolt 
having a clamp nut on its threaded end. The ex
pander is applied by introducing the spring curls be
tween the toe of the hoof and the shoe, when the legs 
are I:lprung to allow the prongs to enter the sides of the 
heel, and the clamp nut is screwed up to lock the two 
clutch disks together and hold the pronged legs in 
position. 

. . . , . 

AN IMPROVED WINDOW VENTILATOR. 
A guard and sash rest, to be applied on the lower 

portion of a window casing. enabling the lower sash to 
be supported at such height as will give efficient yen,, ' 
lation through the then separated sash rails, has been 
patented by Mr. Charles R. Long, of Louisville, Ky. , 
and is illustrated herewith, the arrows indicating the 
incoming air currents. A pair of weather strips or sec
tions are adapted to rest by their ' bottom edges on the 
edge of the window casing, j ust inside of its grooved 
sash way, olle of these sections having an ontward ly 
extended rib or strip, with dovetailed tongues and 
grooves designed to engage corresponding do\'etai'led 
tongues and grooves in the other section, and permit 
the longitudinal sliding of one strip upon the other, 
for extension or contraction, to correspond with the 
widths of various windows. This strip extends into 
the vertical plane of the sash, and sel'ves when in po
sition as a support for the sash, the upper edge of both 
weather strips extending above the rest strip. Lying 
against the o1:!-ter face of the weather strips at their end 
portions, and projecting slightly beyond the ends, 
blocks about the width of the sash groove are adj ust
ably attached, to permit of being raised or lowered 
sufficiently to bring their lower edges to the bottom ot 
the grooved sash way when the weather strips are rest
ing on the edge thereof, such adj ustment being effected 
by thumb screws. By still further lowering these end 
blocks in relation to the weather s.trips, the lat.ter may 
be held to support the sash and leave a space along 
the bottom edge of the strips through which air may 
enter. 

LONG'S WINDOW Vl<NTlLATOR. 
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THE TlUllTY·SIX IliCH EQUATORIAL TELESCOPE OJ' diameter, and is also made of steel. To one end is switches, and key leads from the pier to the eye end. 

THE LICK OBSERVATORY. bolted the ca.st iron central section of the telescope It wa.s not considered advisa.ble to introduce the com-
BY UKB8 B.  KBBLBB. tube. The other end is just outside of the 6 foot decli. pJicated contact apparatus which would be required 

The great telescope of the Lick Observatory was nation coarse circle, and carries indexes which point to make the proper connections through wheels on the 
mounted in the south dome on Mt. Hamilton in the out the approximate declination. The coarse circle is axes, and a simple cable is employed, but two safety 
early part of the present year, and is now, so far as fixed to the declination axis case, and supports the rod plugs are inserted where it Cro88es between moving 
the work of the builder is concerned, practically com· wbich carries the weights for counterpoising the tu'be. parts, and their parts can be ea.&ily reinserted in case 
plated. There . still remains the adj ustment of all its This rod is made of a bra88 tube shrunk on to a steel they should draw when the telescope is inadvertently 
complicated details, which properly devolves upon the core, and the weights, which are in the form of circular turned too far in one direction. 
astronomers who are to use the instrument,' and the disks, travel on a thread cut in the bra.ss. Each disk is The driving clock iu the top section of the pier is.; on 
grad ual perfecting of which will doubtless extend over 2 feet in diameter and weighs 240 lb. Eight of these a large scale, e88entially the same as the clocks em
a period of many weeks or even months. disks are required to counterpoise" the telescope. ployed by Warner & Swa.sey on their smaller equato-

The history of this great undertaking, from the As the indexes of the coarse circle cannot always be rials and chronographs, except that it ha.s an electric 
conception of the original idea in the restless brain conveniently read from the balcony, a dial is fixed to control, by which its rate is kept in agreement with 
of James Lick to the completion of the actua.1 instru- the sleeve of the declination axis where it can always that of a standard astronomical clock. ODe of the 
ment in bra.ss and steel on the summit of Mt. Hamil- be seen by the assistant, and its pointer shows the de- arbors which turns in one minute is . converted .into a 
ton, is so well known that I shall not further revert to clination of the telescope equally with the coarse circle. chronograph, and connected with the system of elec
it, but confine the present article to a description of the The bearing of the dElclination axis toward the tele- tric circuits at the switch board in the long hall of the 
telescope and the machinery necessary for its opera- scope is relieved of the weight of the tube and its at- obsel'Vatory. The electric control is operated by the 
tion, as they now stand in the dome of the observa- tachments (about 4� tons) by a double · counterpoise relay points of this chronograph, so that any clock 
tory. lever, one end of which carries a collar with steel roll· recording on the chronograph regulates the driving 

The. pier of the telescope is a rectangular ca.st iron ers, like that on the polar aXIs, the other an annular clock of the telescope. The elock can thus be con· 
column weighing 20 tons, built up of four sections rigid· iron ca.sting weighing 500 lb. , which surrounds the trolled equally well on either siuereal or mean solar 
ly bolted together. The thickness of the iron is about sleeve of the declination axis j ust inside the coarse time. 
1� inches. The lower section, which at the fioor level circle. The steel rollers embrace the axis close to the The equipment for photographic work is very com
is 9 by 0 feet, expands into a broad ha.se, 16 feet long telescope tube, and as tbe counterpoise levers are plete. The photographic corrector is a meniscus of 
and 10 feet; wide, resting upon the solid masonry foun· always para.1lel to the axis, they "relieve the same pro- crown glass, 88 inches in clear aper*ure, ana weighing 
dation which forllls the tomb of James Lick. This portion of the pressure on the inner bearing in every in its cell 150 lb. When in 11se it is placed in front of 
ca.sting weighs :; tons, and is the heaviest single piece position of the telescope. the visua.1 objective, and the focus of the combination 
hauled to the . summit in the construction of the obser· ·The center of Illotion of the telescope, or intersection thus formed is about 10 feet above the eye end. At 
vatory. On top of the pier is a balcony, surrounding of the polar and declination axes, is 87 feet 10 inches this point a large aperture is cut in the telescope tube, 
the w8.88ive head piece which forms the support for above the masonry foundation. The sight line of the giving acce88 to a plate bolder capable of taking a dry 
the polar axis. The upper section of the pier, 4 by telescope is 5� feet from the center of motion, and the plate 20 inches square or any smaller size, and provided 
8 feet at the top, contains the driving clock. A end of the l'9d for counterpoising the tube 12 feet. with all the necessa.ry adj ustments. An image of the 
light iron spira.1 staircase, running, from the base of The tube is made of hard steel plates riveted to- moon formed here is about 5� inches in diameter. In
the pier on the south to the ba.1cony, gives access gether. It wa.s shipped in four sections (besides the stead ot' a dry plate, a board holding an enlarging lens 
to tbe clock room and machinery above, and adds o&st iron central sootion), which are connected by bolts can be inserted in the plate holder, and a magnifled 
greatly to tbe appearance' of the mounting. through flanges at their extremities. The plates near image of a planet projecte.d into a sma.11 box camera 

The weight of the pier is distributed over a number the middie of the tube are .fir inch thick, and the screwed to the draw tube at the eye end. 
of heavy steel screws in the base. which afford means thickness of the sheets diminishes toward the ends, The system of counterpoising differs considerably 
for the exact adj ustment of the polar axis, but it is where it is J,jI inch. The tube is 52 feet long, 4 feet in from that used for small instruments. 6n account of 
possible that, after this adj ustment is perfected, the diameter. in the middle, and tapers to a little over 8 the size of a.11 the parts, it would be very troublesome 
base will be set in C8ID!mt and the pier permanently feet at the ends. In the shops of the makers it was to readjust the ba.1ance by shifting the position of the 
flxed in position. · tested by placing a. ton on each end when supported in counterpQises when any change of weight is made. 

Tbe telescope is intended to be moved by an /l.88istant the IDiddle, . and in ether ways, the greatest deflection The telescope therefore always carries its maximum 
stationed on the balcony which surrounds the top of " produced being about one-eighth of an inch. The in· load, and when a� accessory instrument is added, its 
the pier. In the specifications for the construction of side of the tube is well blackened and provided with equivalent in weight is taken off at the same place. 
the monnting, most of the following mechanical move- numerous diap�ragms, which can b� removed when it The most important of the accessory instruments are 
ments or conveniences are called for. 

. 
necessa.ry to work in the interior. It was a curious a filar rpicrometer by.Fauth & Co. and a large spectro-

An obsl'lrver at the eye end can : sight during the erection of the instrument to see a scope by B!,ashear, both admirable specimens of �he 
1. Clamp in declination. number of painters and other workmen 'tllllergieg from instrnment maker's art . 

. 2. Give slow motion i,n declination. " the end of the tube, like humble·bees swarming out of A few words about the surroundings olthe telescope 
· 3. Read the declination circle (two verniers). a hollo w sta.1k. , may be in place here. The steel dome, 75 feet 4 inches 
4. Clamp in right ascension. The obJect gla88, by Alvan Clark & Sons, is secured in diameter, wa.s made by the Union Iron Works of 
5. Give slow motion in right a.seension. "to a flange on the outer end of the tube in the usua.1 San Francisco . •  The weight "of its moving parts is 100 
6. Stop or start the clock. Inanner. Its clear aperture is 86 inches, and the dis- tons. It is rotated on the plan devised by Captain 
7. Read the right ascension circle (one microscope). tance of the focal plane from the back surface of the Floyd and Mr. Fra.ser, by an endle88 wire rope which 
An assistant on the .  balcony can : flint lens is 56 feet. The lenses are 6� iilches apart, P8.88es around the

' 
circumference of the dome, over 

8. Clamp in declination. and the tota.1 thickness of gl8.88 traversed by a ray guiding pulleys, and around a grooved wheel turned 
9. Give quick motion in declination. of light is about 2� inches. The weight of the objec· by a hydraulic motor in the ba.sem.ent. The dome can 
10. Give slow motion in declination. tive in its cell is 580 lb. An ingenious machine was be turned completely around in nine minutes. 
11. Clamp in right ascension. devised �y Captain Floyd for mounting the objective The sUt for observing is 9� feet wide. It is clolled 
12. Give quick motion in right ascension. " and photographic lens. by two steel shutters weighing Hi tons, which are 
13. Give slow motion in right ascension. · The tail piece at the eye end of the telescope is sur- opened by an endl6148 rope .h�nging inside the .upper 
14. Stop or start the clock. rounded by a revolving jacket, provided with pOSition ga.1lery. A pull of . 5 lb. is sufficient to wove the shut-
15. ReIlAl the right ascension circle (two microscopes). circle, clamp, and slow motion screws, for carrying the terse 
16. Read a dial showing the approximate declina- spectroscope and other accessory instruments. Clamps The hydraulic elevating floor weighs 26 tons, is 61 % 

tion. on opposite sides ot' the jacket receive two hollow brass feet in diameter, and is movable between fixed galleries 
The arrangenlent o.f the various devices by which rods 6 feet long and 8 inches in diameter, and any ap- through a range of 16% fee.t. It is operated by four 

these movements are effected was left to the Illakers, paratus attached to these can be rotated ea.sily and yet telescoping hydraulic rams, which have replaced the 
Warner & Swasey, who designed tbe entire mount- firlnly �bout the axis of the tele800pe. motors formerly employed for the purpose, their ma
ing, with the exception of the eye end, which wa.s made The draw tube at the eye end is 8 inches in dialneter, tion having been found inconveniently slow. The mo· 
e88entia.lly from plans prepared by Professor Langley and is focused by a wheel sur)'ou�ding and concentric tors "are retained, however, and can be cODnected in 
and Profe88or Holden; The telescope can also be moved with the · tube. This wheel acts upon thr.ee screws, place of the rams whenever desired: By means of the 
quickly in the ordinary way by the observer at the eye para.11el to the telescope axis, which move the draw rams, the floor can be ·raised in a little le88 than ten 
end, a.1though, as the whole train of gearing extending tube in or out, and allow the heavy mi(ll'Ometer or minutes, and lowered in four, with an expenditure of 
to the ba.1cony must then be SElt in motion, this cannot other instrument to be adjusted to the proper focus 800 gallons of water. Tbe floor is counterpoised by 
be done as easily as if the quick motions had not" been with great ease and accuracy. The eye end is sur- eight heavy blocks of irou, which slide in vertical col
provided. A pressure of 10 lb. on the spokes of the rounded by a steel ring 39 1ncbes in diametel', to which u mns "and relieve the Tams ,of all but two tons of the 
quick motion wheel on the ba.1cony will move the tele· lead a.11 the clamps. slow motions. and other contri· weight to be lifted. The waste water from the rams 
scope in right ascension ; a pre88ure of 20 lb. is reo vances operated by the observer. The spokes of the and motors runs into a. reservoir forty feet below the 
quired for the "motion in declina.tion. The telescope right ascension wheels are notched, so that they can level of the obtservatory, whence it 'is pumped by a 
can be reversed, or the same star brought into the field be distinguished from the declination wheels in the windmill back into the high Iilervice reservoir which 
on opposite sides of the pier, in a little over two min- dark. 

. . 
supplies the pressure. 

ntes. There are three finders of 2�, 4 and 6 inches aperture, Two small hand w�eels on the elevating floor control 
The polar axis is a finely finished sha.ft of steel, 12 and in addition to these, brackets to which the objec· the .hydraulic machinery in the basement. The dirac-

. inches ill diameter and 10 feet long, weighing 2,800 lb. tive and eye end of the 12 inch equatorial can be at- tion of the motion imparted to the machinery is deter
It is pierf'.ed centrally by a 6 inch hole, through which tached when a finder of great power is desired. The mined by the di,ection in which tbe wheels are turned, 
passes a shaft for communicating the motions in decli· makers are providing a double slide micrometer eye· the rapidity by the number of turns given to them, 
nation to the telescope frolll the balcony. The polar piece for this or the 6 inch finder, which will enable thus securing .  a perfect control. The dome continues 
axis turns in bearings of Babbitt metal," but the greater the great telescope to . be pointed at Il faint object by to turn a.s long as its wheel is displaced from the nor-

" pa.rt of the weight on its u pper end (some 14 tons) is means of any neighboring bright star-a contrivance mal position ; but in order to avoid accidents to t.he 
supported by a colla.r containing hard steel rollers en- espeeially valuable for pbotographic work. telescope, tbe mechanism of the otber wheel is so con· 
circling the axis just outside of the upper bearing, and The three microscopes for reading the finely divided trived that the floor rises or falls only when the wheel 
carried by a· lever which leads down into the hollow circles from the eye end (two for declination and one for is turning, a.nd stops when the wheel is stopped. 
head piece and caD. be adjusted for tension. The lower right ascension) also pass through this ring. By turn· The interior of the dome is beautiful and impressive. 
end of the axis is turned to a flat surface, and the thrust ing a switch· close to the eyepiece of the correspond· The wa.11s . are of California red wood, handsomely fin
of about 8 tons is taken by two rows of haTd steel ba.1ls ing microscope, the circle to be read is Uluminated by ished with a dead surface to prevent annoying refl� 
rolling in concentric grooves. To the upper end;ofthe an incandesCiint electric lamp. Attached to the ring tions. The elevating floor

" 
and ga.11�ries are laid in 

axis is bolted the cast iron cylindrical ca.se, 9 feet in are also a small sidereal clock, a telegraph key for reo narrow concentric rings, ·with ornamental borders of 
length, which contains the bearings of the declination cording the time of an observation, and an electric wa.1nut and cherry. The dome overhead is painted 
axis. switch for starting or stopping the driving clock. pale pea green; the edges of the girders and intercos-

The declination axis is · 10 .feet long and 10 inches in A cable containing nine wires for the electric lights, tals and the square tie pla.tes salmon pink, giving an 
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appearance of airiness and lightness to the structure 
which is in harmony with its movable character. ' 

The somber black with which the great instrument 
in the center is painted, relieved from absolute dead
ness by the polished brass work of the fittings, in
creases the ponderous aspect of the telescope and 
asserts the dignity of its purpose. I have always been 
interested in observing the impression made by the 
interior of the dome on the many visitors who come to 
the observatory. Even the habitually frivolous' be
come thoughtful when they enter the presence of the 
great telescope. 

It is as yet much too soon to attempt any judgment 
as to the success with which this instrument will meet 
the different requirements which have been laid down 
for it. The great size which makes it most valuable 
for one class of work renders it  unsuitable for �other. 
But few observations have been made ; no photographs 
have been taken, except for correcting the figure of 
the lens ; but the glass has been tested officially by 
Prof. Newcomb, and pronounced by him and by the 
Clarks themselves to be as near to perfection as the 
art of the optician can attain, while the mounting 
has been inspected officially by Prof. Newcomb and 
Mr. Burnham, unofficially by Mr. Brashear, Mr. 

j'titufifi-c �mtri tau. 
SPECTROSCOPE FOR ,THE LICK OBSERVATORY. 

There has recently been constructed at, and shipped 
from, the astronomical instrument works of Mr. John 
A. Brashear, Allegheny City, Pa. , a spectroscope of 
unusual power and completeness. It was forwarded to 
its ultimate destination, Lick Observatory, Mt. Hamil
ton, California, there to be employed in astronomical re
search in connection with the great telescope. The con
tract for the spectroscopli, which was let in December, 
1886, called for an instrument of the highest capabili
ties, a;d for adaptation to the pursuit of two special 
studies. These were : 1, the study of the physical con
stitution of the stars, and, 2, the important study of 
stellar motion in the line of sight. To conduct the lat
ter study requires mechanical adj ustment of the great
est delicacy. The spectroscope in question is of the 
compound order, i. e.,  possessed of both prisms and 
gratings. Of prisms, the instrument includes in its 
eq uipment three varieties. Of gratings, it contains 
one of the largest and most dispersive ever made, 
showing 46,000 parallel lines, ruled by a diamond splin
ter upon speculum metal, and so closely placed as to 
number 14;438 to the linear inch. This number is re
garded as the best for general work. The ruling was 
done by Professor Roland, of the Johns Hopkins Uni-

[JUNE 1 6, 1 888. 
pass through prisms, as the observer desires. Through 
the use of a prism, a single spectrum is prod uced
if the prism is of glass. With the grating, a multiple 
spectrum is obtained-a result of the highest impor
tance, in that the separation of the dark lines is so 
much greater that these lines-the indices of the na
ture o'f the remote body-can more readily be identi
fied and their significance interpreted. An additional 
advantage in the use of the grating is the production 
of a normal spectrum. With the prism the spectra 
show a compression or " crowding up " at the red end. 
By means of the observing telescope that forms a part 
of the Brashear instrument, the first, second, third, or 
fourth spectrum can be taken up and studied. This 
powerful instrument will be rigidly attached to the 
Lick telescope by meaDS of steel projections at the eye 
end of the larger instrument. Every arrangement 
has been made for the most delicate adjustment, and 
for the collimation of all optical parts. Micrometers 
are employed for reading with the greatest degree of 
accuracy, and to the 1" of arc, and by the use of deli
cate and accurate mechanism, the relative qua�ities of 
the two spectra-that produced artificially and that 
from a celestial body-can be studied most satisfac
torily. This spectroscope has been tested in the 

A A. Steel support roGs on end ?f telescope. , B. Observing teles�ope, 22� in, focns. 2� in. aperture. C. Collimator. D. Reversion llttachment. containing a Ohrlstie half prism and reversion prism. micrometer. F .  Pn.m and rcf�lIctlou griltlDg table.  G. Graduated circle Ilnd vernier. H H. Counterpoises. J. Electrical comparison attachment. 
E. Heversion 

SPECTROSCOPE OF THE LICK OBSERVATORY,-{From photograph by H. E. Matthews.) 

Saegmuller, and others, and has met with their entire 
approval. ' 

The only actual work which has been attempted is a 
series of micrometric measurements of the satellites of 
Mars, made by myself during the past opposition 
whenever the work of construction would allow ;  but 
these observations, although made under the most un
favorable �ircumstances with an imperfectly adjusted 
instrument, promise success in this important field of 
work, while the brightness with which these ordinarily 
difficult objects appear in the great telescope attests 
the extraordinary light-gathering power of its objec
tive. Enough has been shown, however, to demon
strate its undoubted fulfillment of the condition im
posed in the trust deed of James Lick, that of being 
.. superior to and more powerful than any.telescope 
ever yet made." 

• • • • • 
ONE of our contemporaries rightly observes that 

radical changes in the science of steam engineering 
have not been numerous in the last quarter of a cen
tury. but improvements in the details of constructio� 
and operation have been many and of high utility. 
How impo�tant this progress, has been in its econo
mical results is indicated by a statement recently 
made ,that railway trains in England are now driven 
at an average speed 14 per cent higher than' twenty 
years ago, with but little more than half the quantity 
of coal. 

versity, Baltimore, the plates being made by Mr. solar spect!if.lm with splendid results, the great B group. 
Brashear. The power conferred by this grating upon coming o/t with remarkable clearness and sharpness. 
the spectroscope is equivalent to that of at least fifty • 4 • I .. 
prisms-assuming it to be possible for that number to How &0 'V ile Glue. 

be used at once. The office of this vital portion of �or glue to be properly effective it requires to pene
the instrument is the dispersion ' of light, thus enab- trate the pores of the wood ; and the more a body of 
ling the observer to define the nature of its source. For glue penetrates the wood, the more , substantial the 
the purpose of comparing the spectra of celostial ob- joint will remain. Glues that take the longest to dry 
jects with those of known elements (in combustion), a are to be pei'ferred to those that dry quickly, the slow 
" comparison attachment " forms part of this spectro- drying being always the strongest, other things being 
scope. By its use, and with the aid of the electric cur- equal. For general use, no method gives such gopd re
rent, can be obtained spectra of all gases or metals, suIts as the following : Break the glue up sm.all, put it 
which spectra, by means · of a totally reflecting prism, into an iron kettle, cover the glue with water, and allow 
can be sent into the spectroscope and there displayed, it to soak twelve hours. After soaking, boil until 
su perimposed on a spectrum of a: star or other celes- done. Then pour it int() an air tight box, leave the 
tial body. By means of a device invented by Pro- cover off until .cold, then cover up tight. As glue js re
lessor J. E. Keeler. of the Lick Observatory, the two, ! quired, cut out a portion and melt in the usual way. 
spectra can be placed in such exact relations with each Expose no more of the made glue to the atmosphere for 
other, and these relations and their ab'solute coinci- any length of time than is necessary, as the atmosphere 
dence or displacements measured so accurately, that is very destructive to made glue. Never .heat made 
the study of stellar spectra, it is confidently expected, glue in a pot that is subject to the direct heat of the 
w ill be greatly advanced. · The action of this . instru- fire or of a lamp. All such methods of heating glue 
ment upon light · may here be briefly outlined. The eannot be condemned in terms too severe. Do not use 
ray, proceeding from some infinitely remote body thick glue for joints or veneering. In all cases work it 
under contemplation, through the 36 inch lens of the well into the wood, in a similar manner to what paint
Lick telescope, falls upon the slit of the collimator of ers do with paint. Glue both surfaces of your work, 
the spectroscope, thence spreading in a beam that except in cases of veneering. Never glue hot wood, as 
falls upon the lens of the collimator, to emerge there- the hot wood will absorb all the water in the glue too 
from in parallel rays that fall upon the grating, or suddenly and leave only a very little reflidue. 
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A DWARF ARlIADILLO. 

In South America,in the stony regions of Mendoza and 
San Luis, lives a strange little armadillo, discovered 
in 1824 by Harlan. The colonists have given this singu
lar animal var.ious names. In one place it is called Juan 
cal.ado, .. John t.he pointed, " on account of its pointed 
snout, and elsewhere it is the pichiciego, the " little 
blind one, " for it is supposed that, like the mole, whose 
form and habits it possesses, it must be blind. The 
scientists of the region call it tbe <-'Uirassed mole and 
the Chilian mole. Naturalists have baptized it Chla
mydophorus, a word which means " wearer of a man
tie, " and to this generic llame they have added the 
specific epithet of truncatu8, for, in faCt, the animal 
appears to h!l.ve lost the posterior extremity of its 
body. There are armadillos of all sizes, from the giant 
P1'iodontus, of Paraguay 
whose length exceeds five 
feet, to the nine banded spe
cies, which is about eighteen 
inches long ; but there is none 
smaller than the truncated 
chlamydophorus, the largest 
specimens of which do not ex
ceed five inches in length. In 
our engraving this latter is 
shown of natural size. Among 
all the members of this family 
of armored animals there are 
-'tainly some that are better 
protected. Many haye a com
plater shield, recalling those 
armors of overlapping plates 
formerly worn in ' the lists in 
fighting on foot. 

The truncated chlamydo
phorus is ligh tly armed. Its 
short head, which is strongly 
con vex behind, terminates in 
front like a sharp cone, and is 
covered above by a portion of 
the carapax that extends over 
the entire back. 

This armor ' is a solid bony 
plate (with polygonal di
visions) in the shape of a 
rounded shield, having in the 
ocnter. of its posterior end 
e.Jl aperture, through which 

. elJ)erg�s a �ort tail with an 
eitlarged extremity. The rest 
of the body, with the excep
tion of the tail, the sole of the 
feet, the 'chin, and the snout, 
which are naked, is covered 
with long, soft, fine, yellowish 

Jur. The short, stout legs are 
rema.rkably adapted for dig
ging, especially the fore ones, 
the · feet of which are armed 
with. five large and strongly 
curved ' claws. The hind 
legs, which are n ot so strong, 
have likewi!!e five toes to the 
foot, but the claws are not 
so strong; and are obtuse, 
straight, and. flat, while those 
of the fore feet, in the form 
of a scythe blade, and sharp 
on the external edge, increase 
in size from the second toe to 
the external one, which latter 
is provided with a wide, flat 
claw. 

The dentition is really that 
of an armadillo-eight to ten 
pairs of · teeth to each jaw, 
with neither incisors nor ca
nines. The molars, which 
are covered with enamel. 
have no roots and are hollow 
in the lower half. The one 
in the · center of each row is 
the largest ; the others dimin-
ish in size to each extremity. The mouth, which is 
very small, opens beneath the pointed snout. ' The lat
ter, which is cartilaginous, recalls that of a hog in min
iature. The tongue is long, fleshy, and covered with 
papilllll. 

To consider it more closely, the carapax iii of a horny 
consistency, 'Of a whitish or dirty yellow color, quite 
thick, and consequently not very flexible ; but the 
bending of the body is favored by the manner in which 
the bands are articulated. In fact, each band is united 
to its neigh bor by a membrane that permits of a certain 
extensiQn, so that this cuirass, formed of intricated seg
ments, does not prevent the animal from rolling itself 
·up into a ball. The dorsal carapax is formed of twenty
four transverse bands, each composed of lIeven or eight 
scales, then of fifteen to seventeen, and eighteen to 
twenty-four, in measure as they approach the poste
rior region, the body progressively widening from the 
shouldertl to the pel vis. These scales are irregula.r and 

J,ieutif i c  �mtri,au. 
tubercular in the anterior region and regular and rect
angular in the posterior. 

The armor tha.t covers the extremity and forms a 
right angle with the rest of the body is inflexible, and 
consists of five or six concentric rows of scales arranged 
in a semicircle, and each of them being square or loz
enge-shaped. The upper and largest row is made up 
of twenty scales, and the smallest consists of but six. 
At this point the tail emerges, and is attached to the 
armor of the rump by a membrane. This armor is 
united with the pelvis and firmly connected with its 
apophyses ; but the dorsal portion does not adhere so 
firmly to the back of the animal, the plates being at
tached to the body only along the spine, through a mem
brane. The frontal region of the carapax is firmly at
tached to the crani ulll, and, further behind, the plates 

A DWARF ARMADILLO.-(NATURAL SIZE.) 

are fixed by two scales to projecting eminences over 
the eyes. The immovable'  part of the cephalic carapax 
is formed of two tr.ansverse rows of four plates each, 
an1 .of three others of five plates. 

The animal's eyes are very small. and are partially 
covered by the hairs of the face. There are no ears. 
The auditory canal opens in a narrow orifice surrounded 
by a cutaneous fold. 

It is not yet known with certainty what the animal's 
habits are. Doubtless, like other armadillos, it lives 
upon insects and worms, and perhaps also upon the 
tender roots and bulbs that it finds in the course of its 
underground burrowing. It is a nocturnal animal, 
seeking desert and �ncultivated places. 

According to Goering, the traces that this singular 
animal leaves u pon the ground are characteristic. 
Since, in walking, it drags its feet instead of lifting 
them, it leaves on the ground two continuous furrows 
that are rea.dily recognized. The entrance to the bur-
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row has, too, a special conformation. On coming out. 
the animal throws to the right and left the earth that 
incommode!! him, and probably sweeps it with his paws. 
This earth forms a hillock on each side, and between 
these is a passageway. No other South American mam
mal has such a habit. 

The truncated chlamydophorus is far from being well 
known.. It appears to be nowhere common, and, as 
the natives make no use of it, they do not hunt for i t. 

The skeleton of the animal exhibits remarkable pecu
liarities. The pelvis is strong, and the legs, which are 
robust, with.flattened femurs and humerus, show by the 
insertion-apophyses the power of the muscles that cause 
them to act. This remarkable genus is separated from 
the armadillos by a great number of features. The 
chlamydophorus (says Oscar Schmidt, in a recent pub-

lication), which inhabits the 
regions near La Plata, differs 
so much from the armadillo 
(Dasyphus), properly so call
ed, despite the appearance of 
relationship, that between 
these two genera there must 
have been ' quite a series of 
transition forms whose evolu
tion required no less than sev
eral geological periods. The 
German scientist, who is a 
warm partisan of Darwin's 
doctrines, think!! that "it 'is 
necessary to go back to the 
tertiary period to evol ve the 
chlamydophorus from the ar
madillo. 

Carl Vogt remarks that by 
the strongcoriformation of its 
limbs, and other peculiarities 
of its skeleton, the animal uu
der consideration more close
ly approaches the extinct gi
gantic animals of the group 
of megatheriums and alli"d 
forms than does any other liv-
109 edentate.-La Qature. 

... . .. 
[ Trial or 'he Maxim G.UD. 

A portion of the official 
report of the Austrian war 
office on the trial ' of t.he 
Maxim gun has been issued. 
FroJi this it would appear 
that the preliminary trials of 
last July established the su
periority of the' Maxim sys
tem over all others, both as 
regards rapidity. of fire and 
ease of manipulation, and 
thereupon the Austrian gov
ernment ordered exhaust.ive 
experiments to be m a d  e ,  
which includ�d t e s t s f o r  
range and accuracy at dis
tances from 200 meters t.o 
1,575 "meters, and tests for 
strength and durability. The 
results showed that the accu
racy of the' Maxim gun is  
superior either to the two
barrel Gardiner or the .five
barrel Nordenfelt. For test
ing durability, series of 334 
rounds, fired consecutively, 
were almost exclusively used, 
and, an average speed of ten 
rounds per second was ob
tained, not only with the 
greatest elevation and great
est depression, but also when 
traversing the gun laterally 
through the greatest angle 
that the mounting would al
low. In all, 13, 504 rounds 
were flred, and the report 
states that, on the whol�. 

the gun behaved extremely well, the loading and 
firing mechanism operated faultlessly, and, if cer
tain reserve parts are supplied, and the buffer spring 
·made stronger, the durability of the weapon' would be 
guaranteed under all circumstances. ' After 6,356 rounds 
had been flred, th� weapon was tried for accuracy, at a 
target 2 meters by 3'6 meters, at 600 meters range, and 
an excellent diagram obtained. The 11 millimeter rifle 
cartridge (model of 1877) was used, and trials of the bar
rel with English Henry rifling did not show any ad
vantage over that of the Werndl barrel. The report 
is signed by Colonel H. Huffzky. 

• I e  . ..  
Removal of' Old Varnl.h. 

A Mr. Myer has j ust patented, in Germany, a com
position for removing old varnish from object.s. It is 
obtained by mixing 5 parts of 36 per cent silicate of pot
ash, one of 40 per cent soda lye, and one of sal am
moniac (hydrochlorate of ammonia). 
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Beef, Blood, and Done.. tire control .of the Hammond hides, have these hides I dairy, though it isn't one. No cows are to be seen press-

Hammond, Ind. ,  would not be much of a place with- swept clean of salt, and then allow to purchasers a tare I ing their fragrant noses against rustic gates. No 
out that great cattle slaughtering establishment, the of 1%, pounds per hide on winter kill and 1� pounds bustling farmer's wife is there with red, bared arms, 
Hammond Packing Company. This firm, on an avel'- on summer hides. Butt-branded steers are picked directing trim, plump dairy maids. Even the su-rrep
age, 'kill a thousand head of cattle per day, six days in out of native cattle, most of which sort are found in titious cat is missed, and there is no sound of the wateh 
the week. This mighty procession of animals surges receipts from Nebraska. Texas steers are not selected dog's honest bark, which Byron declared it was .. sweet 
forward, accompanied by the sound of the trampling for brands, as theSe cattle are so universally aftlicted to hear. " · Oleomargarine is made as follows : The 
hoofs, hoarse bello wings, and tossing heads of the in this respect. Texans are grubbed for No. 1 and caul and best parts of the fat of the cattle are boiled 
massive beasts doomed to die for the nutrition of man- No. 2, same as native hides. The system of grubbing down to a thin, transparent oil. Fresh milk is brought 
kind. The scene outside the packing house is, in one is an ingenious and time-saving arrangement, mutually every IDorning to the packing house for mixing with 
respect, instructive and suggestive. Shambling around accepted by seller and buyer. When a tanner orders this beef oil. The milk and oil are poured into the 
in pens outBide the packing house, the uneasy crea- hides. about twenty are taken at random from each churn together, and a little pure prime lard is added 
tures are kept waiting for certain barred gates to be car load, when made up, and selected for grubs. Sup- to cause the mixture to fiow more tlasily from the 
opened and apparent liberty regained. Beside these pose, out of these twenty steers, five are found to have churn, which is driven 'rapidly by machinery till the 
pens a small streak of dense-looking liquid trickles five or more grubs, this makes them No. 2'11, and the yellow globules separate. This semi-liquid mass drains 
lazily to a broad stream of water in the . distance. twenty hides ther. stand at .a rate of twenty-five per into a large ice cooler for a short time. Then these 
Between thl'se cattle and the muddy stre* stands Ctlnt No. 2 and 75 per cent No. 1 .  If this percentage is globules are taken and kneaded together carefully, 
one huge connecting l ink, and that is the great, solid- considered a fair representation by the experienced drained, and the mass is salted by special machinery 
looking slaughter or packing house. The beasts march men looking after the interests of packer 'lnd tanner, with good, clean, English dairy salt. The oleomarga
in at one end of it, and of all that mass of beef, blood, they agree to call the car load of hides (say 600) as 25 per riqe is colored .by common annatto seeds, as used in 
and bones, nothing is thrown away or wasted, except cent No. 2 'and 75 per cent No. 1. If either party ob- all dairies. And thus prepared is put into clean white 
that little, muddy stream, which is the geometrical jects, a second batch of twenty is sorted by the tanner, linen cloths by neat-looking girls, and, as ready for 
difference between the slaughter house and the cattle who may chance to find ten No. 2 hides, or 50 per cent sale, is difficult to distinguish from real butter in 
-the useless resid ue of a great industry. of the lot. If the packer thinks this is hardly as it ta ste Or color. It retails at 15 cents per pound. 40,000 

The Union Stock Yards Company; of Chicago, be- should be, a third score of hides are picked over, and, pounds per day of oleomargarine is made at Hammond, 
cupy 360 acres of land ; the Halnmond Company owns whatever the result, it is accepted as a finality. This Ind. After the first boiling of the beef fat, the residue 
90 acres in and around its works. seems to be a kind of lottery arrangement, but it does is wrapped in thin linen cloths and placed under hy-

Let us follow the different operations of killing and away with the need for scratching and examining all draulic pressure, which forces out the remainder of the 
dressing under the tutelage of S. F. Fogg, superin- of the 600 hides for the car load, and each car load is oil . .  Before pressure the fat passes through . .  hash��," 
tenden�. Dinner is over, lunch cans are placed aside, separately thQs sampled. It is estimated · that these which render the after process more effective. 'liItfe 
brdowny arms are bared, and gleaming knives are green hides shrink in weight 20 to 24 per cent after fat, after being under the hydraulic machine, comes' 
hastily· resharpened. Boys with long p�les go to the being cured. H. C. Tillinghast goes to Hammond from out quite white and firm, and '  is called stearine, a 
pens, open the gates and drive the required number of Chicago every day, an!! personally directs the whole well known article used by candle makers and tanners. 
steers. to small inclosures, right close to the butchering hide business of the HamlnoQ.d company, to which Tallow is made by boiling the rough pieces of fat. 
shop. From this inclosure they are driven along a nar- is also added 350 to 400 hides per day, sent from their The ox tail meat and bones constitute the chief lux
row lane, j Ul:lt wide enough for them to march in single slaughter house at Omaha., Neb. uries obtained from cattle. Each car of beef carries a 
file. Returning to the skinned beast, we find a swarm of certain number of tails, which are mostly bought ' by 

Presently, doors divide the cattle into small pens, human bees taking away the different parts for differ- the hotel keepers. Prior to 1685, the London butchers 
and there they stand in 'a dumb state of visibly nerv- elit purposes. The first run of the blood from the cut sent the, tails to the tanners with the hides, and even 
ous apprehension. A strong, active young man climbs throat of the animal is collected in round, shallow pens. during the past 20 years the Dien employed in English 
up and walks on boards by the side of the tops of these which are trucked. to cool shelves. )Vhere coagulation tanneries used to find these tails in the hides and take 
pens. He carries a long-handled hammer, commonly soon follows, and then the albumen is dried and sold them 8.s useful perquisites. French refugees 200 years 
known as a poleax. Stepping up to the first pen, the ·to button manufacturers, to be speedily made up for ago taught the world to utilize this valuable and nu
impriso�d steer looks upward with large, terrified, the use of the unsuspecting public, who are thus blood. tritious food. Even the udder from a -young dry cow, 
rolling eyes, as if suddenly conscious of danger. Too stained, as it were, in a highly artistic fashion. CORgll- when nicely corued and boiled, is very good eating. 
late. The vigorous arms skillfully swing, and the next lated cattle blood is also used by calico printers for dye- The ox gall ' is used for liniments, for the mixing of 
minute the hammer crashes on the head of the beast ing turkey red, and in the preparation of red liquor for paints, cleaning clothes. carpets, etc. 
between the eyes and. horns; stretching it senseless on printers' work. Dried blood serves to clarify wines, The Hammond company carry a steady stock , of 
the ground with a dull  thud. On and 011 goes the sirups, �d other thick solutions. In Scandinavia it 150,000 tons of ice, in two large ice houses. They cut 
slaughterer, never halijng or hesitati�g, and the lane .is made Ii:rto. . ll{kind of �ood bread for the, POO11t J)Qc;, .�� .tore (�m the Oaffimet River. About 600 men. a1d 
of live stock, in a rematkably ' short time, is a la.ne of tors havei recdmmend.ea the d.rfnking of Wa.rnl, fresn bOys are employed, and work progresses year by lIFal' 
stunned carcasses, ready for skinning and dressing. cattle blood in cases of pulmonary diseases. in that small, busy town; free from labor troubles or 
The butchers' assistants now open the inside doors, From the heads are carefully taken small pieces of anything tending to disturb the good feeling between 
and, attaching a strong iron chain to a hind leg, rapid meat, which go to the sausage factory. The horns employers and employea.-Shoe and Leather Reporter. 
machinery drags the aniJnals from the pens, which are find ready sale to comb and knife haft makers, being • • •  I • 
speedily reoccupied by other batches . . The skinning softened by heat and moulded into numerous articles. Will Th,. be a Ho& SOlDmer ' 
is a wonderful example of regular, well directed labor, The guts, after scrupulous cleansing, are packed in The impression seems to prevail, pretty generally, 
eMh man having his specially appointed work and tier(18s and shipped to dealers in sausage casings. Tripe that we are to have a hot summer throughout the 
doing nothing else. First comes the .. sticker," who is a nutritious and cheap food, and it is produced from country. 
cuts the throat and collects the blood in shallow, the animals' stomachs. which are cleaned, boiled, The Indi(lna Pharmacist predicates it upon the 101-
wide, . circular pans. Then follows the " header," who scraped, and placed in kegs for consumption. Tripe is lowing theory, which has been advanced by others : The 
skins the head� next men who attack the front foot, sometimes pickled, according to th.e demand from weather seems to run in cycles of about seven years, 
hind foot, belly skin, leg worker, men on sides pull- buyers. The legs are steamed for what glue they con- that is, when we have a hot summer, it is always fol
ing out the caul, men cutting hams, chopping briskets, tain, and also to soften the hoof, from which is ex- lowed by a cold one, and it takes about seven years to 
cleaning out th�t, man rubbing right hand side, tracted the celebrated neat's foot oil,. �hich is valuable reach another equally hot. It will be remembered by 
man on left hand side, man who catches the film, for keeping shoes sOft and waterproof. These hoofs many that the summer of 1867 was very hot, and so 
backer, one who splits. emptying cattle of nucleus are finally ground up and sold to fertilizers. The shin cky that during August the grass crumbled under the 
of fronts, man to drop hide, splitter of necks and bones, after being boiled, are in request for knife han- feet when trod upon. The summer of 1868 was noted 
tri�mer of inside, trimmer on outside, finishing up dies, being shipped to · Europe. Tha Sheffield manu- for i�s coolness, the therlnometer very seldom getting 
with five washers to carefully cleanse the quinring facturers in England convert these shin bones into above 85°, and we did not reach the top wave of ther
beef with clean water, and pass it to cool places ready handles for spoons and knives, backs for tooth and mality again until 1874, when it was extremely hot. 
to be 'moved to the immense refrigerators, where it nail brushes. The jaw bones are sawed in two, in The ·following summer was cold to a remarkable de
hangs for 48 hours before being loaded into the ice- order to extract every possible vestige of glue from gree. From then on the summers grew gradually 
cooled freight cars. Thence it is rushed to cities in them. To go to the other end of the animal, even warmer until 1881, which was excessively hot and very 
America and to steamers, waiting to be conveyed the extreme portion of the tail is cut off and sold to dry, no rain falling for over nine weeks, and there 
across the Atlantic. the manufacturers 'of curled hair. were · 1D0re suItstrokes that summer than there has 

Let us see, now, about the parts not used as beef. The bladders, when dried and prepared, form useful been in all the summers since. 
The steer is hanging by a leg to a strong iron chain, coverings for the transportation of glazier's putty, for The summer of 1882 was quite �old, a few flakes of 
and the hide strippers are busy. It is the rule in ail oilmen, druggists, etc. , and are valuable for placing snow fell on the morning of July 4, followed by hail in  
packing houses for special men to skin special parts of over the jars in which the careful housewife lays away the afternoon, and during the rest of  the month and 
the hides, and this is one reason why packer hides are her preserves and pickles. The kidneys, liver, and through the month of August the temperature was so 
so strictly alike in trim and take off, and why the tan- lights are sold fresh to surrounding buteliers' stores, or low that overcoats were necessary for comfort, particu
n�rs are usually willing to pay a cent per pound more sent in refrigerator cars to distant points. The larly I!ot night • .  The summers since 1882 hav� grown 
for these hides than for those taken off in the country tongues are cunningly curled, put into air tight cans. warmer and warmer, and last summer was a mode
towns: The hide, then, is thrown into the hide cellar, and find their way to many a village at home and rately hot one, but unless all signs fail, the coming 
a cool, pleasant place in the Hammond house, 250 feet abroad, where they are useful for picnics and cold col- sumpler· will be the climax of the cycle, and a hot, dry 
wide by about 300 feet long, with another one i n  pro- lations. season may be expected. So far this spring the signs 
gress of building. The first thing the cellar men do is Hot tankS are great levelers, and every scrap of have been against the theory here advanced, but pos
to ' sort the branded and lin branded green hides into sinews, loo.se bones. or small rough pieces is boiled sibly the coolness of the spring may be succeeded by 
separate piles, and it is remarkable how tlxpertly and down to threads and fragments, and the liquor, when a regular. old scorching summer whose temperature 
rapidly this is done by the old hands. Next comes dra�n off and cooled, produces glue or other available will rival sheol for hotnesS. 
the ",alting and packing away in piles. Coarse Syra- material. Even the dirt and residue at the bottom of • I • I .. 
cuse salt is URed in preference to ail other kinds. It the tank is sold as " tankage " for fertilizing, . and refuse Torpedo Fired by L1Ch&DIDI(. 
takes about three weeks in summer and four weeks in blood is eagerly collected and turned to account in re- A letter from a special correspondent with the 
winter to thoroughly cure hides, although when tan- fineries. ' I Italian forces in Abyssinia contains an account of an 
ners are in a hurry a little ' less time il! given by mutual Now we come to the utilizat.ion of the fat. Oleo- explosion of a torpedo by lightning. The torpedo 
agreement and by using necessary precautions. Hides margarine has outlived a good deal of the abuse to CQnsisted of a glass bottle charged with po'wder and 
containing four grubs and under, if satisfactory in' which it was subjected when first introduced to a peo- scrap iron, fitted with a detonator to which a wire was 
other respects, are classed as No. l's. No. 2's have five pIe suffering under imitations of everything except air, attached. Several of these were scattered for purposes 
grubs and over, and are sold for one cent per pound fire. and water. It is now a cheap and acceptable arti- of defense in front of the battery of guns, the dis
less than No. 1. This is the regular rule; also, all cut cle �f food, and, if honestly made, a satisf-actory addi- charging wires being at the battery. It was found, 
hides go as No. 2. tion to diet. The oleomargarine department of the , so it is said, that lightning passing arlong the wire had 

H. C. Tillinghast & Co., of Chicago, who have en- Hammond paeking house is conducted similarly to a. produce<i. the explosion.-Blectrical Review. 
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SPIRALLY WELDED TUBING. average is about 1 ft. per minute, although more rapid 

At the recent meeting of the American Institute of progress is expected. One strong feature of this pro
Mining Engineers, Boston, Mr. James C. Bayles read cess is that it requires but little skilled labor. After 
a paper on the above subject, an abstract of which we the pipe is finished it is treated with asphalt, and 
give from Engineering : after testing is ready for sale. Another method of 

According to the first process described, namely, that making spirally arranged pipe Watl described as being 
adopted by the Spiral Weld Tube Company, of Orange, employed by the Providence Steam Engine Company. 
New Jersey, the tubing is made from strips of steel {)r Two ribbons are used which lie over a mandrel, the 
iron skelp, which are wound spirally and heated along ribbons overlapping for half their width, so that the 
the overlapping edges, the welding being accomplished pipe consists of two thicknesses. These are not welded, 
by hammering. The tube made is of uniform dia- but soldered together by means of a bath into which 
meter, and its length is optional, being only limited by the mandrel dips as it revolves, thus putting a thin 
convenience of handling and transporting. The sizes coating of solder on the strips, which are at once 
range from 4 in. to 30 in . ,  and it was stated this could soldered together by the pressure of the winding. 
be increased to any required size. Of the thickness of .. . . , .. 
metal ,  the lightest used was No. 29 iron, and the New Pe'roleulIl Engine. 
heaviest No. 14 steel. Interesting reports have been presented on Messrs. 

The metal is slit in widths varying with the desired Priestman's engine by Sir William Thomson, F. R. SS. 
diameter of the pipe-thus for 6 in. pipe 6 in. , 8 in.,  L. & E.,  LL.D. , M. Inst. C. E. ,  Sir Samuel Canning, 
10 in. , or 12 in .  skelp is used. Of course, the widest M.lnst.C.E.,  Boverton Redwood, Esq . ,  F. I.C. , F. C. S. ,  
possible skel p 'makes the pipe lllOre rapidly. Using and b y  Messrs. H .  Alabaster, Gatehouse & Co. 
8 in. skelp, 8'175 in .  is added at each revolution in a 6 Sir William Thomson says : I have inspected Priest
in. pipe, and with 12 in. skelp 14'59 in. In practice, it man's petroleum engines (ma:1e under Priestman's, 
has been found 1I10re convenient to use 6 in. , 12 in. , Humes', and Eteve's patents), at their works, Holder-
18 in. , and 24 in. for the width of the slielp, and in the ness Foundry, Hull, where I found six engines all 
case of long pipes the ends are united by lap welding. working with common petroleum, of gravity about 

A ribbon 49 ft. long, for instance, is used in making BOO. In one shop I saw a 4 horse power petroleum en
a 30 ft. pipe 6 in. in diameter. In welding, the sheets gine doing ordinary duty in a perfectly satisfactory 
are so placed as to have a % in. lap. '.rhey are I manner, I am informed, in place of a semi-portable 
o1&wped i n  this . 

position, and the 
heat is applied 
above and below 
from m 0 va b I e 
f u r  n a c e  s along 
the seams ; then 
a vertical hammer 
acting against an 
anvil with a re
ci procating m 0 -
tion makes the 
weld, the whole 
process occupying 
about a minute to 
e a c h cross sec
t i o n .  Pressure 
rol ls smooth out 
an�i�equality in 
the hot m e t a l, 
and the ,latter is 

<trittmed \ by ro� 
tatY shears. In 
case of a defecti ve 
weld or failu re of 
the shears to act 
in the proper line, 
the weld is cut by 
a shear suspended 
by a c o  u n t e l'  -
balance when not 
in use, and a new 
weld is made. 

377 
The result was that the engine ran with very ad

mirable regularity at from 158 to 160 revolutions, do
ing 6 '43 horse power on the brake. The quantity of oil 
used was very exactly 11 pints, being at the rate of 
1 '71 pints per hour per brake horse power, * or 1 '69 lb. 
pe.r hour per brake horse power, which seems to be re
markably good economy, considering the great diffi
culties which had to be overcome in using the combus
tion of oil directly as a motor. It must be noted that 
these results refer to the horse power of work actually 
done externally by the engine, and not merely to " in
dicated horse power," which in the steam engine, and 
still more in the gas engine, falls short of true horse 
power by a large difference. 

' 

Messrs. Priestman's engine, unlike one upon another 
system to which my attention has been cal led, does 
not uSjl only the lighter portion of the oil, leaving a 
large residuum which cannot be utilized, but has the 
great advantage of consuming the whole of the oil 
put into the cistern, which I verified by careful ex
amination of the working of the engines which I 
tested. Messrs. Priestman's engines are simple in con
struction, and there are few working parts l iable to 
get out of order. By a new and effective mode of re
gulating the supply of vapor to the cylinder, combus
tion so perfect is obtained that deposit of carbon in  
the cylinder and passages is most satisfactorily obvi
ated, as I have myself verified by careful examina
tion. . As the engine is geverned by reducing the 

charge admitted 
into the cylinder, 
instead of cutting 
off the s u p  p l y, 
t h e  e x p l o s i o n  
takes place with 
great regularity, 
thus s e c  u r i  n g 
s t e a d y  running 
with or without 
load, and with va
ried loads, which, 
judging from my 
own experience of 
the irregular run
ning of gas en
gines running at 
a n y t h i n g  l e s s  
than full load,  is 
a very important 
ad vantage. Some 
of Messrs. Priest
man's engines al'e 
fitted with it com- . 
bined circulating 
water tank and 
pump, obviatin'g 
the necessity of 
having a separate 
tank with over
h e a d  p i p i n g , 
which in many 
cases is objection
able. The piston 
requires no oilinIT, 
at? the vapor au
mitted i n t 0 the 
c y l i rt d e r  lubri-. 
cates it sufficient-

The ' pipe ma
chine proper-of 
which we give a 
perspective view 
on the present 
page-o c c  u p i e s 
about 3 ft. by 6 ft. 
of floor s p a  c e. 
One end of the 

. ly. As this engine 
has all the ad van-MACHINE FOR MAKING SPIRALLY WELDED TUBES. tages of a gas en

gine, without being dependent on gas works and a gas 
supply, it is available for many important applications 
from which the gas engine is precluded. 

ribbon of skelp is placed upon a guide table, which is 
set at an angle varying with the width of the skelp 
'lnd the diameter of pipe into which it is to be made. 
The metal is carried into the machine between feed 
rolls geared together and actuated by a ratchet, giving 
them an intermittent rotation, and a rate of feed vari
able between � in. and % in. at each impulse, at the 
pleasure of the operator. The ratchet then carries the 
metal to the forming jaws, which bend it to the desh'ed 
curvature. 

The guide table for the skelp is adjustable to any 
desired angle, and this is one essential feature of the 
maohine ; another consists in the rolls which pass the 
skelp forward, a process so arranged that it moves 
when the hammer is raised and stops at its fall. There 
is also an adjustable former to shape the metal to its 
proper diam�ter, and finally the movable furnaces, and 
the hammer and anvil. No . mandrel is used in this 
process, but the pipe. is held in place by a pipe mould, 
and rotates inside of it as the stock is fed in. Tbe 
anvil is quite heavy and steel faced, but the harpmer is 
light and strikes about 160 blows to the minute. The 
lever and notched sector seen at the side of the engrav
ing regulate the feed. The heating furnace heats both 
edges of the skelp at once, and is kept a few iHches in 
advance of the point where the welding is being made. 
The heating is effected by one or two blowpipes of 
water gas and air, two being found to work better than 
one, as they heat the metal more rapidly, an&·admit of 
a faster rate of feeding. The speed varies with the 
thickness of the metal fed, and the relation of the width 
of the skelp to the diameter of the pipe. The present 

engine and boiler, which has now b8en entirely dis
pensed with for some months past. 

Another shop, . containing lathes, etc. , is being driven 
constantly by a smaller engine. This is similar to 
another engine suppiied by the makers to Messrs. 
Richardson Brothers, of Newcastle, which I had pre
viously inspected in Newcastle, aI).d found working 
very satisfactorily. A small double cylinder engine' 
has been mounted upon Il. ,  truck, which is worked on 
a temporary line of rails, in order to show the adapta
tion of a petroleum engine for locomotive purposes, on 
tramways, and in my opinion there is a great future 
for this engine in that important direction. I was 
shown a launch in progress, rlesigned for being driven 
by petroleum, the engines for which were also in 
hand. 

Succi, ahe Fa.llng Man. 
The Accademia Medico-Ji'isica of Flo.rence has just 

given a diploma .to Signor Succi, on the occasion of his 
having completed his thirty days' fast. The document 
runs as follows : 

" We, the undersigned, do certify that Signor 
Giovanni Succi, of Cesenatico, in the Romagna, 
African traveler and explorer, has completed at 
Florence a fast of thirty days-from the ' midnight of 
the 1st to the midnight of the 31st of March of this 
year-subjecting himself to all the regulations imposed 

The exemption 'from boiler and " getting up steam, " by the Committee of Surv.eillance created ad hQc, and 
and from need for. fresh water supply. for the boiler, ,to all the scientific observations of the commission 
and the smallness of the weight of · the fuel in propor- nominated by this Academy, the results of which will 
tion to duty done in Messrs. Priestman's petroleum be made publici juris at as early a date as possible. 
engines, and the convenience for stowing the oil in  We further declare that by his courageous experiment, 
tanks in the bottom of the boat, give what seem to me and by his scrupulous fulfillment of every moral pledge 
important advantages to these engines in comparison undertaken by him toward us, Signor Succi has de
with steam engines for launches and small steamers in served well of science." Then follow the signatures of 
many places, and for varied applications. I made Professor Angiolo Filippi, President of the Committee 
careful tests on a 6 horse pOwer engine. After seeing of Surveillance; and of Dr. Vincenzo Crapolo, his secre
it started and stopped several times, and kept running tary, of Professor Luigi Lueiani, President of the Acad
on the brake for an hour at 7� horse power, and for emy, and too secretary of its proceedings, Dr. Amelio 
two hours at 6 horse power, without measuring the oil, Bianchi.-Lancet. 
I gave it exactly an hour's run with the brake loaded 
slightly more than for 6 horse power, and with ar
rangements to measure the oil accurately, 

• ThiS equals about O·�5 of a piut per indicated horse power per hour.

P.B. 
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ENGINEEBDIG INVENTION. 

Heating railway cars forms the sub
ject of a patent which has been issued to Mr. Carter S. 
Townley, of Gainesville, Texas. A pipe openine: to the 
air in front of the locomotive passes throu�h the steam 
space of the boiler, and is thence connected by proper 
couplings with heating drum in the car fioors, similar 
connections being also made with chambers containing 
calcined line or other chemicals, to dry and heat the 
air, the curreut of which is aided by an injector enter
ing the pipe as it passes through the boiler. 

• • •  
AGRICULTURAL INVENTION. 

A hillside cultivator has been patent
ed by Mr. Edgar C. Wiley, of Independence, Va. Com
biued with a central beam are side beams having a 
pivotal and sliding connection therewith, with other 
novel features, whereby the plow shanks can be ad
justed to throw one share in front and the other to the 
rear, and vice vtrsa, that the front plow may be kept on 
the lower side, the second plow ftlling the furrow of the 
Ilrst. 

• • •  

lIIISCELLANEOUS INVENTIONS. 

A churn has been patented by Cyrus 
M. and Etta E. Dickey, of New Garden, Ohio. This 
invention covers a simple and inexpensive rooking 
churn, which may be operated easily and will bring the 
butter quickly, while it is not liable to get out of order, 
and may be conveniently and thoroughly cleansed. 

A fire escape has been pat.ented by 
Mr. William Block, of St. Petersburg, Russia. It is 
light and strong, and adapted to.be quickly and securely 
attached to any form of support. being made preferably 
of steel wire, the invention covering various novel 
features of construction and the combination of parts. 

A covering for pipes, boilers, etc. , has 
been patented by Mr. William M. Suhr, of ;Brooklyn, 
N. Y. It consists of a ftlling of asbestos fiber, mineral 
wool, or similar non·combustible material, inclosed in 
un asbestos paper covering, lined with a wire, netting, 
being designed to prevent loss of heat and to render 
bnildings fire-proof. 

A utensil head for canes, etc. , has 
been patented by Messrs. Moritz Stiebritz ana Adolph 
Miller, of Schnetzen Park, N. Y. It cOllsists of a box for 
matches, with an outside lid and inner cover, and a 
match igniter outside the inner (:over, the latter being 
also adapted to hold a mirror or photograph on its inner 
face. 

A collection box has been patented by 
Mr. Ferdinand A. Kittell, of Hollidaysbnrg, Pa. It 
has an npper tilting bottom, a lower bottom, and a 
rotary snpPClrting handle adapted to npSet the tilting 
bottom, the arrangement being snch that each deposit 
made in the box may be separately inspected by the 
collector. 

A device for loading vehicles has been 
patented by Mr. William B. Dolsen, of Moberly, Mo. 
This invention covers a novel, combination and arrange
ment of parts in a hoisting apparatns arranged in com· 
bination with the vehicle, whereby the team may be 
utilized in lifting and placing ' the load in farm or 
mercantile w�ons. 

, A ' grain cleaning cylinder has been 
patented by Mr. William P. Clifford, of Ottumwa, 
Iowa. It consists of an upper and lower section, the 
former being of sllOrter,radius, and forming longitudinal 
inlet and discharge openings, in combination with a 
beater, and other novel featnres, whereby the grain can 
be subjected to any required amount of cleaning. 

A can 'filling machine has been pa-
, tented by Mr. Conrad Seimel, of Brooklyn, N. Y. It is 

especially adapted for filling caM to contain Paris gree;" 
and similar pO\yders, filling the cans rapidly and shako 
ing down the contents in such manner that the dnst 
will be prevented from escaping, while the cans will be 
made of uniform weight. 

A bell cord attachment specially adapt
ed for nse in street cars has Peen patented by Mr. 
George W. Naylor, of Jersey City, N. J. The inven
tion consists principally in pivoting a lever to the 
window frame and securing one end of the lever to the 
bell cord in a novel way, whereby the bell cord may be 
readily aud easily manipulated from the seat. 

A coin controlled height measuring 
machine has been patented by Mr. Charles R. Williams, 
of Newark, N. Y. It is made with a vertically sliding 
pointer to be moved up or !lown by a person desiring to 
determine his height, with a plate held in front of the 
pointer and operated on by the introduction of a coin of 
a given size and weight. 

An ink mill has been patented by Mr. 
T. Ruddiman J ohnston,.of Edinburgh, Scotland. This 
invention covers a novel construction whereby the 
several parts of the mill are rendered easily accessible 
for cleaning purposes, and the amount of attendance 
necessary is reduced, while a better grinding of the ink 
is secured. 

A temperature regulator . for incuba
tors has been patented by Mr. John W. Hile, of Valley 
Falls, Kansas. The invention consists in the arrange
ment of metal plates coupled together around the inner 
sides of the incubator walls or drawers, whereby the 
damper or vent will be operated by the slightest varia· 
tions of temperature within the chamber. 

A ditcher and grader has been patent
ed by Mr. James M. Holland, of Mount Pleaiant, Iowa. 
This invention covers a novel form of implement in 
which the ditching blade or shovel is reversible, and so 
connected to the wagon or vehicle to whieh it is en
g�ed that it will be free to conform to the contour of 
the ground over which it is drawri. 

A mast hoop has been patented by 
Mr. Charles S. Mott, o f  Patchogue, N. Y. It consists 
of two semicircular wooden sections and two outer 
metallic band sections, tbe two sections binged to· 
gether and provided at their ends with a slotted socket 

Jeitutiff c �mtricau. 
and a cateh, for the ready connection or separation of 
the hoop sections without inj uring the strength or 
efficiency of the hoop. 

A groove cutting tool has been pa
tented by Mr. William H. Parry, of New York City. It 
is for gaining stair stringers and similar purposes, and 
consists of a holdmg shank, a cylindrical head, and 
groove cutters having side cutting edges and inclined 
bottom cutting edges projecting from the onter end of 
the head, the head and cntters being formed on a single 
piece of steel. 

A mechanical movement has been pa
tented by Mr. Marmaduke B. Kellogg, of Sau Francisco, 
Cal. The invention covers a device or machine for con
verting reciprocating into rotary motion, and is designed 
for the piston rods and cross heads of engines and 
motors, being designed with a short piston stroke to 
multiply the stroke without decreasing.the power trans· 
mitted. 

A steam shoveling device has been pa
tented by Mr. Andrew Meyers, of Port Arthur, Ontario, 
Canada. A hinged shovel or scoop is monnted on a 
pivoted incliued way, in connection with a hoisting ap
paratus, a slide being connected to the lower end of the 
inclined way and operated from the hoisting apparatus, 
the machine being specially designed for economically 
handling coal. 

A window blind fastener has been pa
tented by Mr. William Simmonds, of Yonkers, N. Y. 
Each blind has the ordinary spring fastener, in connec· 
tion witb a staple driven into the window sill, and 
there is used therewith a cheap and convenient fasten
ing device placed loosely.upon each staple, whereby 
the blinds may be locked in closed position or held 
partially open. 
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1, Elegant plate in colors of a beautiful dwelling at 
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2. Plate in colors of two dwe1!inj(s costing two thou
sand two hundred dollars and two thousand four 
hundred dollars ·each, with floor plans, sheet. ot 
details, etc. ' 
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fioor plans. 

4. Perspective and fioor plans for a seaside cottage, 
cost about five thousand dollars. 
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cottage costing one thousand eight hundred 
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'7. Sketch of the residence 'of Ex·Gov. Hamilton at 
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S. Plans and perspective view for a cottage costi�, 
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. York. Per§pective and fioor plans. Cost, seven 
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10. Floor plans and perspective view for a residence of 
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Half page engraving. 
12. Tomb in the cemetery of Beville, H. P. N enot, 
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The ckarg� for Iflsertion under thIS htad ill One Dollar 
a lifl.efor eac!d flurtion ; aIxlut eigh.t f.lXJrd8 to a line. 
Adverti8ement8 mU8t be received at publication qfJloe 
as early as Thursday morning to appeal' in fleil:t illlI'UII • •  

Ernest W .  Naylor, consulting engineer. Plans and 
estimates for hydraulic tlangillj( and forging pre88es, 
pumping engines and accumUlators, cranes and cap'" 
stans, Bessemer and steel plant, hydraulic riveting plant. 
Offices J. &; K .. 149 Broadway, New York. 

Wanted-A hydranlic power press. Address E. Rauh 
&; Sons, Indianapolis, Ind. 

John M. Horr, fret �awyer. North Dana, Mass. 
Wanted-Competent machinists on lathes and plan

ers. The Pond Machine Tool Co., Grant Ave., I'laintleld, 
N. J. 

Going soon to Europe, for some time. Will attend to 
business and negotiations for inventors and others, to 
obtRin technical information on all mRtters Intrusted, etc, 
Part of traveling expenses required. Address R. H., 
New York P. O. box 395. 

The best (Jqjfee roa8ters, coolers, 'stoners, separators, 
polishers, scourerH. glossing apparatus. milling and 
peaberry machines : also rice and ma.caroni maelHnery, 
are built by The Hungerford Co., 69 Cortlandt Street, 
Now York. 

Safety water columns. Cheaper than Cltplosions or 
burned boilers. For illustrated price list, Reliance Gauge 
Co., Cleveland, O. 

Steam Pipe Covering, Sectional and Plastic. Write 
for Pamphlet. Jno. A. McConnell & Co., 69 Water St., 
Pittsburgh, Pa. 

The Diamond Prospecting Co., 74 and 76 W. Lake St., 
ChlcIIIIO, m., general agents for the Sullivan diam\lnd 
prospecting drills. 

Fop the specific purpoee tor which they are deSigned, 
the batteries manufactured by the 

Partz Electric Battery Co., 
1723 Chestnut Street, Philadelphia, Pa., 

are the best in the wOrld.
. 

Catalogue now ready. 

For the latest improved diamond prospecting drills, 
address the M. C. Bullock Mfg. Co., 138 Jack80n St., 
Chicago, m. 

Nickel Plating,-llanufacturers of pure nickel an· 
odes, pure nickel aalts. polishing comPOsltlous, etc. ,1(1) 

"Lltt16 Wonder." A perfect Electro Plating Machiue. 
Agents of the ·new Dip Lacquer Krlstallne. Complete 
outftt for plating, etc. Hanson, Van Winkle & Co., New-' 
ark, N. J., and 9'.l and � Liberty St., New York. 

Perforated metals of all kinds tor itJJ. purposes. The 
Robert Aitchison Perforated Metal CO., Chicago, IlL 

The Railroad, Gazette, handsomely illustrated, pub· 
IIshed weekly, at 73 Broadway, N ew York. Speelmen 
copies' free. Send for catalogue of rallroad book •• 

The Knowles Steam Pump Works, 118 Federal 
St., Boston, and 93 Liberty St., New York, have just i.· 
IUed a new catalogue. In whloh are many new and 1m' 

proved forms of Pnmplng Machinery of the single and 
duplex, ateam and power type. Thta oatalOlrQ8 will he 
mailed free of charge pn application. 

Link Bettillg and Wheels. Link BeltM. Co., Chicago. 
Iron Planer, Lathe, DrUI, and .other �hine tools of 

modem design. New Haven Mfg. Co., New Haven, Coun. 
Presses &; Dies. Ferracute Mach. Co" Bridgeton, N. J .  
Supplement Catalogue.-Persone I n  pUl8l1it of infor· 

matlon of any epecial engineerlllj(, mechanical, or 80ien
tltlc subject, can bave catalogue of contenta of the SCI
.NTII'TC AM_IOA.N SUPPLlUllliNT aent. to them free. 
The SUPPLlIIUINT contains lengthy articles embracing 
the whole range of engineering, meohanics, and physical 
lCienee. Address Munu &; Co .. Publ18hers, New York. 

The Holly Manufacturing Co., ot Lockport, N. Y., 
will lend their pamphlet, describing water works ma
chinery, and containing reporta of testa, on application. 

Improved fine tools for mechanics-Manufactured by 
L. S. Starrett, Athol, Mass. Send stamp for full list. 

Lockwood's Dictionary 01 Terms used in the practice 
of Mechanical Engineering, embracing those current In 

the drawing office, pattern shop, foundry, tlttillj(, turn
Ing. 5ndth's and boUer shop, etc., comprlslull: over 6,000 
definitions. Edited by a foreman patternmaker. lB88. 
Price, t&OO. For aale by Munn '" Co., 361 Broadway, New 
YorL 

Combination J;'liers, Gas Pliers, Wire Cntters, Wrencb 
and Sorewdr1ver combined. BIlliBgs &; Spencer Co., 
Hart1'ord., Conn. 

lS. Engraving of the new Consolidated Stock and }'eo For best forges, blowers, exhausters, band and power 
. troleum Exchange, BroWiway and Exchange Place,. drWs addrcss.Bull'alo Fore:e Co., Bull'alo, N. Y. 

New York. 
19. The Tower of, Babel, according to Father Kircher. 

Two engravings. 
20. Miscellaneous contents: Moses as a saniwlsn.-To 

tell the age o! a horse.-The ventilation'Of thea
ters.-Ivory gloss on wood.�Bricklayin� in frosty 
weather.-Originality in architecture.-Paint.ing 
and varnishing fioors.-The Architect and Bnilder: 
-Proceedings of the National Association of 
Builders.-Senator ·Stanford's $100,000

' tomb.
Italian marble. -Masonry and cement.- Temple of 
Jupiter Olympius.-House painting.-Sale of ready 
made plans.-The Tower of Babel, two angrav
inge.-The Sturtevant system of heating and ven, 
tilatinj( buildings, illustrated.-A new boiler for 
steam or bot water heating, illustrated.-The Para
gon self·feed rip saw, illustrated.-Gypsum paint. 
�The Humphrey Pony hand elevator, illustrated. 
Electrical supplies.-Permanency of CQlor in paint. 
Mineral wooJ.-A burglar proof sash lock and 
ventilator, illustrated. 

The ScientifiC American Architects and Bnilders 
Edition is issued monthly. $2.50 a year. Single copies, 
25 cents. Forty large qnarto pages, equal to about 
two hundred ordinary book pages ;  forming, prlicti
cally, a large and splendid MAGAZINE OF AROIDTEC' 
TURE, richly adorned with elegant plates in colors and 
with line engravings, illllstrating the most interesting 
examples of Modern Architectural Construction and 
allied subjects. 

The Fullness, Richntl8s, Cheapness, and Convenience 
of this work have won for it the LARGEST CIRCULATION 
of a�y Architectural publication in the world. Sold by 
all newsdealers. 

MUNN & CO., Pu:oo:.lSllERS, 
361 Broadway, New York. 

We are sole manufacturers of the Fibrons Asbestos 
Re\Jl9vable Pipe and Boiler Coverings. We make pure 
asbestos goods of all kinds. The Chalmers-Spence Co., 
WI aDd 426 East 8th Street, New York. 

The Improved Hydraulic Jacks, Punches, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 

Friction C1uteh Pnlleys. D.,Frisbie &; Co., N.Y. city. 
Tight and Slack Barrel Machinery a specialty. John 

Greenwood &; Co., Rochester, N.Y. See Ulus. adv., p. 28. 

Double and sine:le and steam driven punches and 
shears. Over 300 sizes. See Ills. adv., page 865. 

Pedestal tenoner. All kinds woodworking machinery. 
C. B. Rogers &; Co., NOrwich, Conn. 

Ax handle and spoke lathes. Railway cutting off saw 
machines: Rollstone Machine Co., Flwhburg, Mass. 

Duplex Steam Pumps. Volker &; Felthousen Co., Bu" 
falo, N. Y. 

@'"Send for new and complete cataiOlUe of ScientUic 
and other Books for saJ'e by Muon & Co .. 361 Broadway, 
New York. Free on application. 

NEW BOOKS AND PUBLICATloNS, 

THE PAINTER'S ENCYCLOPlEDIA. By 
Franklin P. Gardner. New York : M. 
T. Richardson. Pp. 427. Price $2. 

While the title of this ' book 'is, perb1Lps, rather too 
ambitious, it may be said of it that it contains a goodly 
amount and great variety of iuformation touching a 
wide range of subjects in the field to which it is devoted. 
All topics are treated in the plainest possible style, 
quiLe within ' the comprehension of any workman or 
amateur, ,and they embrace plain and artistic painting. 
with details of practice in coach, carriage, railway car, 
",ouse, sign, imd ornamental painting, including �aiu· 
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'ing, marbIin�, staining, varnishing, 'pOlishing, gliding, 
bronzing, etc., with bints touching nearly all kinds of 
work in which a brush, pencil, or palette is used. 
THE MAGIC LANTERN. London and New 

York : Ward, Lock & Co. Pp. 150. 
Price $1. 

A " practiced hand " has, in this manual, not only de
scribed the construction and mana�ment of the magic 
lantern, but tells how to prodnce many beautifnl and 
startling effects, ordinarily beyond the reach of alna· 
teurs. Among some of these are the snow effect, moon· 
light effect, storm effect, rainbow effect, fountain 
effect, cascade effect, ete. 

S::W-Send for new and complete catalogne of Seien, 
tiftc and other Books for sale by Munn & Co., 361 Broad
way, New York. Free on application. 

HINTS TO CORRESPONDENTS. 
Name. and Addre •• mnst accompany all letters, 

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

Reference. to former articles or answers should 
give date of paper and pa�e or number of question. 

laqulrie. not answered III reasonable time should 
be repeated; correspondents will bear in mind that 
some answers. require not a little research, and, 
though we endeavor to reply to all, either by letter 
or in this department, each must take biB tum. 

SpeCial WrU&ea Informallon on , matters of 
personal rather than general interest cannot be 
expected without remuneration. 

8clenilUe ADlerlcan SuppleDlen'", reforred 
to may be bad at the office. Price 10 cents each. 

Book. referred to promptly supplied on receipt of 
prIce. 

Minerai a sent for examination should be distinctly 
marked or labeled. 

(1) McK,-Core sand is not made by 
mixing. For valves use a grade of moulding sand 
slightly eoarser than is used for ontside or flasks, Mix 
it wit� a little sour beer or very thin mucilage-no 
more than will make the cores dry hard enongh to han
dlp.. You can blow out tbe cores by d ipping the cast
ings in water before they are cold. Mixtures for valve:; 
should be copper 16 ounces, tin 1 ounce, zin. y. ounce, 
lead J.j! ounce. 

(2) M. E. M . . asks how to measure a 
miner's inch of water. A. A miner'S inch of water is 
the quantity of water that will fiow through a hole 1 
incb square in It 2 inch plank,' the top of the hole to 
be 6 inche.s below the surface of the water in the race 
or fiome. This is what is meant by head. If the top 
of tbe hole is but " inches below the surface, you get 
less than a miner's 1nch. The amount of . 1l� for It 
miner's inch is J1Nh gallons (United States) per 
minqj;e. 

(B) L. J. S. asks : 1. Will a sh8� tree 
be injured by having electric light wires in contllet 
with its branches? ,  A. Insulated wires will do no 
harm. Naked arc light wires may burn leaves and 
small branches in contact, but they haye no other effect 
on the growth. 2. When the snn and moon are in con
junction, will a body weigh less on the side of the eartb 
nearest them than on the opposite side1 A. Yes, 
theoretically, but the amount is too small for ordinary 
measurement. 

(4) F. H . C. -Horse clippers are usu
ally on the shears principle, and should be sharpened 
in the same way that shears are sharpened, by griI'ding 
the bevel edge only. 

(5) W. B. asks how egg yolks are 
dried, an,d for what used. Also, where a market could 
be found. A. The yolks are separated from tbe white 
part and then dried in any convenient receptacle at a 
�nt1e heat. The article is made quite largely in 
Chicago, but is more expensive than the foreign article. 
It is used in the fine leather manufactnre and otber in· 
dnstrieli, and by bakers, who employ it to advantage 
when the price of �s is high or they are scarc'e. 

(6) J. P. M. asks : Can I cast a brass 
or copper nut on a square thread screw three·quarters 
of an inch in diameter, to replace a nut of Babbitt 
metal which does not stand well f A. You can, if not 
more than lJo( inches in length of thread, without the 
meMi seriously binding. Wash the screw with fine 
clay and heat it as hot as convenient before putting in 
the mould. Gently hammer the nut if possible to help 
unscrew it. 

' 

(7) L. B. A. asks : 1. Is there any way 
to waterproof a cloth apron? For waterpFoofing fabrics 
see 'the articles on that subject in SCIENTIFIC AlIlERI
CAN SUPPLEMENT, Nos. 58 and 317. 2. Is there any
thing that I can put into milk that is changed \a little 
sour) to sweeten it? A. Add a small quantity of finely 
powdered salt. 3. Is there anythlllg that I can use in 
my curd or milk to give my cheese a nice flavor? A. 
Cheese may be fiavored with herbs, or decoctions of 
herb., such a thyme, sage, and the like. 

(8) C. B. H. asks how t.o cut a Turkey 
oil stone In two. A. You can saw it with Mndand water 
fed to a piece of sheet iron made into a saw without 
teeth. or quicker with a copper blade and emery and 
water. 

(9) J. P. W. asks : What can I mix 
with talc to canse it to adhere after e:rinding the talc 
for fire brick? A. Use clay, as pure as can be had. 
BUrn as other bricks. 

(10) . G. C. asks : 1. What pressure 
would it take to sink a hollow ball that contained 231 
in. in water ? A. It will take as much pressure as the 
ball displaces in weigbt of water (S'35 pounds for 231 
cubic inches). 2. In a ves�1 28t'a in. deep, which is 
IDled with water, what would the pressure be on one 
inch of snrface at the bottom? A. The pressure due to 
28"" in. in depth is 0'833 pounds per square inch. 3. 
What pressure would it take to compress one cnbic foot 
of air into %, into *, into J.j!, or into � cubic fooU A. 
Compressing air to ,,=10 lb., %=12J.ji lb., J.j!=15 lb., � 
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=30 lb. pressure. 4. Can water be compressed? A. (25) M. G. H. asks : How mirrors or method Of nickel plating wire and tin ? A. See .. Re· 
Water is only slightly compressible nnder high pres· looking glasses are made, and what the materials are, cipe for Nickelizing without Electricity," in SCIENTIFIC 

Brush, blacking, W. N. Baker . . . . ... . . . . . . . . . . . . .. . .. .  asd.681 
Buckle. J. F. Molloy . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .. . 383,753 
Buckle, D. L. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  383,(98 sure. and how prepared t A. A large. perfecCly fiat stone AxERICAN SUPPLEMENT. No. 191. 
Buckle and trace earrler. combined backband, S. (11) F. E. DeC. asks : 1. What can be table Is provided, upon which is evenly spread a sheet (36) F. M. J. asks : By what process are 

used to repolish a plano? A. Dissolve 4 oz. orange of tin·foil. without a crack or fiaw. This is covered horns, such as are used for knife handles, combs, etc., 
shell in one qnart of 95 per cent alcohol ; to this add nniformly to the depth of � inch with clean mercury. bleached and rendered transparent? A. Care is gener. 
one quart of linseed oil and one pint turpentine; when The plate of glass. perfectly cleansed from all grease ally tuken to select good white horns. but they can be 
mixed add 4 oz. of sulphuric ether and 4 oz. of aqua and Impurity. is fioated on to the mercury carefully. so bleached by exposing to the fumes of bnrning sulphur. 
ammonia; mix thoroughly and well before using. as to exclude all air bubbles. It is then pressed down largely diluted with air. 

H. Toles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . 383,782 
Buoys and boats, bell ringing device for. G. Ber-

ger . . ' "  . .  . . . . .  . .•• . . .  . . . . . .  . . . .  . . . .  . .  . .  . • . . • . . . • .  . . .  383.552 
Button, detachable, W. W. Covell . . . . . . . . . . . . . . . . . .  383.441 
Buttou machine, .J. Emery . . . . . . . . . . . . . . . . . . . . . . . . . . .  383,802 
Button machine, G. W. Prentice . . . . . . . . . . . . . . . . . •  083.490 
Cables road., drIving machinery for, W. Heckert. 38.1.466 Apply with a cloth or sponge. and rub the surface to by loading it with weights. in order to squeeze Ol1t all 

which it is applied until the polish appears. Such jobs mercury which remains fiuid. After about 24 hours it (37) J. F. L. desires a simple process for 
require no little skill. as well as a good deal. of hard is raised gently on its edges. alld in a few weeks it is making koumiss. A. Dissolve 4 ounces white sugsr, in 
work. Most amateurs will stop work where a good ready to frame. 1 gallon of skimmed milk and place in bottles of the ca' 

Can lllling machine. C. Selme\ . .  . . . . . . . . . . .
.
. . . . . . . . . . 38:l.5\l6 

Oans, nozzle for .heet metal. W. Vogel. . . . . . . . . . . .  383.1>111 
Canes, etc .. utensil head for. Stlebrltz & Miller . . . . . l8:1.598 

polisher really only commences. 2. Is there anything • •  pacity of 1 gallon, add 2 ounces of baker's yeast, or a 
that will bring back the. color of marble, which has (26) S. L. M. asks:  1. DirectIOns for cake of compressed yeast, to each bottle ; cork and tie 
been stained with vinegar ? A. If the marble is white. soldering brass articles. by means of ordinary solder . .  securely, then set in a warm place until fermentation Is 
coat it with gnm arabic and expose It to the SUD. When -J�r .. soldering brass to iron. �. �or soldering well under way. and lay the bottles on their sides In a 
it · peels off wash witil water or make a paste wl�h . •  �ooe"ss and tool�. see a valuable treatise m SCIENTIFIC cool cellar. In three days fermentation will have pro
fnller's earth and hot water, c�ver the spots therew:!� : .u:E�C

.

SN �UPPLEMENT. No. 00. 2. A�so for making gressed sufficiently to permit the koumiss to be in good 

Car alarm operator, automatic. I. H. Hahn . . . . . . . .  383,524 
Car and engine replacing frog, B. E. Tilden . . . . • . . .  883,7'i'9 
Car coupling. J. E. Craig . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  383.$11 
Car coupling. J .  H. Field . . . . . . . .. . . . . . . . . . . . . . . . . . . . . 38.1,517 
Car coupling. L. H. Harris . . . . . . . . . . . . . . . . . . . . . . . . . . . 38.1,729 
Car coupling. G.  W. Toler . . . .  , . . . . . .. . . . . . . . . . . . . . . . . 38.1,781 
Car coupling, J. Wadleigh . .. . . . . . . . . . . . . . . . . . . . .. . . ll83,oot 

let it dry on, and next day scour it off with soft so tnast�c �arnlsh fr�m gum mastic. A. �Issolve the gum condition. 
The luster can be restored by rubbing with a mastic m turpentme enough to make It of the proper (38) G. W. W. asks how they mix rouge 

Car. dumping. G. H. Griggs . . . . . . . . . . . . . . . .. . . . . . . .. .  38.3,463 
Car heater. J. D. Campbell. . . . . . . . . . . . . . . . . . . . . . . . . .  383,513 

cloth. consistency. 
(12) E. C. R. asks : The b�st w� to (27) H. A. M. writes : A distinguished 

mix plumbago] 80:as to 'produce a bright andliJting clergyman says : ..  Astronomers have swept their tele
polish on stoves and not cause disagreeable odor. A. scopes through the sky. and have found out that there 
The common liquid stove polish consists of black have been thirteen worlds, in thc last two centuries, 
lead 1 lb., waler 4 oz., turpentine 4 oz . •  and sugar that have disappeared. At first they looked just like 
1 oz. Mix thorOlighly. It is not very lasting, nor has other worlds. �nen they got deeply red-they were on 
it a vcry agreeable odor. but it is about as good as any. fire. Then they got ashen, showing they were burned 
thing yet found for the purpose. down. Then they disappeared, showing that even the 

ashes were scattered. And if the geologist be right in (13) J. H. R. desires a recipe for a bis prophecy. then our world ls to go in the same way." blood purifier. one that will cure acne and eruptions Does not science teach us that the earth was once a breaking out on the face. A. Take 2 parts of sulphur 
and 1 part of cream tartar and mix it with snfficient 
molasses to allow it to fiow. i. e., it must not be made 
too stiff. Take one tablespoonfnl daily. 

(14) G G. B. asks how to make a good 
mucilage, without using gum arabic. A. Take gum 
dextrine 2 parts ; water 5 parts ; acetic acid 1 purt; dis· ' 
80lve by aid of heat and 1 part of alcohol . 

( 15) W. F. B. asks the formula for 
making a cement that the brass sign makers use for 
filling the letters on brass sij!lls. A. Mix asphaltum, 
brown japan, and lamp black Into a putty like mass. 
and'then fill in the spaces, and finally clean tile edges 
with turpentine. 

(16) J. B. J. desires a formula for 
making glue used on edges of writing paper tablets to 
hold shoots together. ·A. Use either (1) white glue, 
refined glycerine. acetic acid. aud coloring material ; (2) 
common glue with 5 per cent ' glyceriue; or (3) M oz. 
crude gULta percha dissolved,iri carbon disulphide to 
the consistence of mucilage. The materials used in 
making this glue or cement are of a low grade com· 
mercially � BO that some cxperiment Is necessary to make 
a good article. 

(17) G. H. J. asks if there is any sub
stance that will remove printer's ink from paper, with· 
out dls1iguring the paper. A; Place a thick pad of 
white blottln�per beneat!}. the sheet of paper ;Which 
Is' soiled. apply sulphuric ether with \lotton 
wool. gently . bbing. Finally apply white blotting 
paper to absorb the color. Continue the application of 
fresh ether and repeat until all ' stains disappear. Do 
this away from a light. 

molten mass, and that it has, for countless ages been 
losing Its heat, and is at the present time still in the 
cooling process? A. We believe' that the clergyman re· 
ferred to does not profess to be a scientist. but is ever 
ready to catch at a theory that may be made an element 
of destruction to slnnerH. Your question gives the 
idea most commonly entertained, but even at this time 
a collision of the earth with some wandering star from 
beyond our system would produce an outburst of heat 
and light similar to the star outbursts that have been 
observed. • 

(28) W. H. S. asks : 1. Does choke bor-
ing a shot gun improve penetration? A. No; it pre· 
vents too much scattering by drawing the charge to· 
gether at the in�tant of leaving the gnn. 2. Is the 
mouth of the Mississippi River farttler from the center 
of the earth than the source? A. Yes. 3. Wonld the 
Mississippi rnn toward the north or south if the earth 
stopped revolving on its axis? A. It would run north. 
4. How can I mark steel tools? A. Coat thinly with 
beeswax, In ,!hlch make the desired marking down to 
the tool, and then use nitric acid 1 part and water 4 
parts, to bite out the exposed surface of the steel while 
the wax protects the surrounding portion from the 
action of the acid. 

(29) J. A. S. asks : 1. What is the best 
substance to keep gnn barrels from rnsting ? A. You 
can keep gnn barrels from rusting only by care in keep
ing dry and olJing with linseed oil. 2. Can gravel 
walks 'be practically treated so that they will not grow 
weeds? A. Asphalt. cold tar, and cement are good rna· 
terlals to mix with sand to make a layer that will not 
only keep the weeds out, but make a smooth and hard 
walk. Gravel ' walks generally have some soil inter
mixed, which. with the. fining of the gravel by use, 
affords a foothold for the growth of weeds. 8. What is 
a good cure for colds? A. See SCIENTIFIC AMERICAN 
SUPPLEMlIiNT, No. 75, How to Cnre a Bad Cold and Sore 
Throat. Also a valuable paper on Catching Cold. SCI· 
ENTIFIC AMERICAN SUPPLEMENT, No. 297. Also Quick 
Cure for a Cold in the Head, SCIENTIFIC AMERICAN 
SUPPLEMlIiNT, Nos. 25 and 228. 

to make it into what is called hard. rouge. also what the 
different articles are and how mixed? A. Take of oxalic 
acid 1 part, iron peroxide 15 parts, powdered rotten 
stone 20 parts. palm oil 60 parts. petrolatum 4 parts. 
Pulverize the oXalic acid, and add the iron and rotten 
stone. miXing thoroughly, and sift to remove all grit, 
then add gradnally the palm oil and petrolatum, incor
porating thoroughly. 

(39) F. B. P. asks if there is any remedy 
that will remove warts. A. Take a small piece of pot
aeh, and let it stand in the open air until it slakes, then 
thicken it to a paste with pulverized gum arabic 
which prevents it from spreadine; where it is not wanted. 
Apply to the wart until it disappears. Some cases.how
ever, are very obstinate, tho 'warts seeming to come 
conslantly for a period, and then suddenly diappear-
ing. 

(40) H. N. H.-For making printers' 
rollers, see answer to query. No. 33, in SCIENT!FIC 
AxEBICAN for March 24. 1888. 

(41) J. H. asks : What was Queen Vic
toria's maiden name? A. Guelph. 

(42) J. H. C. writes : I wish to run two 
incandescent Edison lamps. Will you kindly tell me the 
simplest and cheapest means by which I may attain 
that end? A. A dynamo driven ·by steam or other 
power is the most economical method of obtaining a 
lighting current. 

TO INVENTORS. 

An experience of forty years. and.the preparation of 
more than one hundred thou.and applications for pa
tents at home and abroad. enable u. to understand the 
Jaws and practice on both continents, and to po.se.s un' 
equaled facilities for procuring patents everywbere. A 
.ynopsls of the patent laws of the United States and al\ 
foreign countries may be had on application, and per.ons 
contemplating the securing of patents. either at home or 
abroad, are Invited to write tc this . office for prices, 
which are low. In ao;)()rdance WIth the Urnes and our ex
tensive facllltle. for tondnctlng the buslne... Address 
MUNN & CO .• oruce SCIENTIFIC AMlIiRICAN, 361 Broad
way, New York. 

INDEX OF INVENTIONS 
F o r  which Letter. Patent of the 

United State. were Granted 

May 29, 1888, 

Car heater. J. W. Storrs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3&l.83a 
Car link, automatic. F. S. Frischel •. . . . . . • . . . . . . . . . . .  383,46.� 
Car. railway, C. A. Davi . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  383,712 
Car, safety, E. E. L. Woodward . . . . . . . . . . . . . . . . . . . . .  383,845 
Car .eat arm, detachable. J. A. Gohen . . . . . . . . . . . . . . ll83.726 
Car step, adjustable, W. Neumann . . . . . . . . . . . . . . . . . .  38:1,58l! 
Cars. appliance for railway. J. Goodfellow . . . . . . . . .  383,4511 
Cars, automatic air supply for propelling. ' L. C. 

Pressley. . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .. . . . . . . . .  . • . . 383,826 
Cars by electricity, apparatus for lil{hting railway. 

Tlmmis'& Currie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  383,502 
Car •• device for derailing, G. H. Gere . . . . . . . . . . . . . . 383,'/23 
Car •• heating railway, C. S. Townley . . . . . . .. . . . . . . . 383.8d9 
Cars, heatinJ( system for railway, J. Emerson • . . . . .  383,687 
Car •• lubricating attachment tor railway, J. A. 

Criswell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  383,5iJ8 
Cars, shield or cover for heaters and stoves for use 

on railway. G. A. Brown . . . . . . . . . . . . . . . . . . . . . . . . . .  383,615 
Car., steam coupling for railway. J. I. Collin ••. . . . .  383.6'lIj 
Carding engine, W. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . .  383.435 
Carpet .weeper. H. A. Gore Et aI. . . . .  . . • • • • . . • . . • . .  38.1.800 
Carrl&l!e window, Child & Childs . . . . . . . . . . . . . . . . . . . .  883,437 
Carrier. See Harve.ter bundle carrier. 
Cartridl(e reloadlnB Implement, T. G. Bennett . . . .  3&l.69.� 
Cartrldl{e .hells, machine for cutting and Crimp. 

Ing. G. D. Hunter . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  383.529 
C ... ter frame. U. C. Hart . . . . . . . . . . . . . . . . . . ... . . . . . . . .  383.525 

Casting., core arbor for hollow, Warner & Austin 383,uo.1 
Chair. See Rail chair. Rocking chair. 
Chandelier., locking device In extension. W. W. 

Kilborn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  383,815 
Cbecks. etc., lmachlne for cutting or {punching. 

C. A. RandalL .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • .  383,766 
Chemical engine. R. T. Van Valkenbnrg . . . . . . . . . .  383.1ifl.1 
Chimney cowl and ventilator • .  J. D. Cashlll . . . . . . . . .  383,626 
(''hurn. C. M. & E. E. Dickey . . . . . . . . . . . . . . . . . . . . . . . . 383,633 
Cigar lighter. electriC, R. BelOeld . . . . . . . . . . . . . . . . . .  38.1.611 
Clock. electric alarm, E. J. Colby . . . .. . . . . . . . . . . . .. . .  383,489 
Clock pendulum, A. L. Parcelle . . . . . . . . . . . .• . . . . . . . . . 383,539 
Clock •• circuit clo.lng device for eleCtriC, C. H . . 

Pond . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •. . .  383,655 
Clock .•• electric apparatus for winding. M: Viau . . .  383.786 
Clo.et. See Water clo.et. 
Cocks, valves, and other steam ftt,tings, non-con-

ducting hand whllel for. F. Lunkenhelmer . . . . .  383,474 
Coiree pot •• extraCtor for. J. C. Slaughter . .. . . . . . . . .  383.831 
Coin .plnner. F. M. Barber . . . . . . . • . . . . . . . . . . . . .  : . . . .. 383 512 
Collection box. F. A. Kittell .. . . . . . . . . . . . . . . . . . . . . . . 383,579 
Confectlonary boxJ W. J. White . . . . . . . . . . . . . . . . . . .  38.'1,006 
Conveyer. A. H. Brainard . . . . . . . . . . . . . . . . . . . . .. . . ... . 383,556 
Cooking Rnd can ruling apparatus, combined, J. J. 

BI.hop . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 383,792 
Cooler for soda water apparatu., etc . •  A. K. Fin-

lay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  383.518 
Coop or crate, folding, T. J. & O. Q. Stille . . . . . . . . . . 38:i,S.1.� 
Comice., con.tructlng, H. Bertling . . . . . . . . . . . . . . . . .  383,612 
Corset. P. A. Baratet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " 383.687 
Cotton. machine for opening, cleaning, and' Il'in-

nlng seed, J. R. Montagne . . . . . . . . . . . . . . . . . . . . . . .  3S3.7M 
Covering. W. M. Suhr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  383,599 
Coupling. See Car coupling. 
Cultivator. C. E. Patrlc . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " '  383,Ml 
Cultivator, cotton, McCall & Napier . . . . . . . . . . . . . . . . 38:1.74.1 
Cultivator, hillside, E. C. Wiley . . . . . . . . . . . . . . . . . . . . .  38.1,61). 
Cutter. See Feed cutter. Meat cutter. Vege· (30) J. C. R. desires a formula for mak- &ND E&CH BE&BING 'l'H&T D&TE. 

ing red or strawberry coloring from: carmine (or with· 
out aniline) for coloring bottled soda pop. A. Boil 
some Brazil wood in water and then add a small quan· 
tity of it. You can make it very dark origimilly and 
then dilute until you get the proper shade. 

table and root cutter. Vegeu.ble or root cu .. 
.ter. 

Dashboard. B. �'. Thomas . . . . . . . . . . . . . . . . . . .. . . . . . . . . . 38.1,1101 rSee note at'end of list about_ copies of the.e patent •. ] 
Die. See Pipe threading die. 

Acldometer, P. Bonte . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , 38.1,483 Digger. ' See Potato digger. 
Air brake. automatic. E . •  J. I,ewls . . . . . . . . . . . . . . . . . . 383,819 DI.lnfectant. Dupre & Hake . . . . . . . . . . . . • . • . . . • .• . . .  383,559 

(18) J. A. P. writes : In printing with 
ordinary gold size and bronze powder. npon soft 
leather. the print after several weeks becomes dis
colored and broken uP. apparently by reason of the size 
sinking into the leather. Can you give a formula for a 
size which can be used on a printing press. and will 
dry on the snrface of the leather without penetrating It? 
Or can you suggtlllt a transparent fiexible vamish that I 
cau put on the leather before printing. something that 
is absolutely proof against the gold size. and will re
maiu so. A. An " olive size " is made which may an
ower your purpose. When our printers have work of 
this kind to do they use ordinary gold size, but always 
give it two impressions. That Is print the job In size 
and let it lie overnight and dry. In the morning run 
it through the pre�s again. The leather will absorb the 
first printing, but the second will remain on the surface. 
A little of the white of egg mixed with the size, in the 
second printing. will make it dry very rapidly. 

(31) G. J. H. writes : A discussioR rela- Animal trap, J. Bru.le . . . . . . . . . . . . .  . . . . . . . . . . . . .  . .. 383.700 Distilling apparatu •• water, P. B. Charboneau . . . . . 38.1,704 

(19) J. C.-The plant' is the English 
plantain or rib grass (Plantago laflCedlata). It is a 
common and widely distributed weed. It has no value 
except as a pasture for cattle, and not much value for 
that. 

(20) F. V. B.-Your fluid extracts .  are 

tive to conductors of electricity has resulted in a wager 
to the effect that, a stream of water propelled froni a 
brass nozzle and eomlng in contact with an electric 
light wire. in an exposed part through which the elec· 
tric current is running, results in the death of the per· 
son handling the nozzle, by the transmission of the 
shock through the stream ot water. provided the cur· 
rent is severe enough. Will- you kindly decide in thc 
next issue of your valuable paper the above? A. The 

spoiled, and there is no remedy in the ease. The cause conductivity of water is so poor it is doubtful if a dan. 
of the change you mention is not known. Write to the gerous shock could be received nnder the conditions 
manufacturer. who, for the sake of his reputation. named. 
would doubtless j!ubstitute fresh extracts for the (<)2) 0 F :a.r ·t · W t t b 'ld spoiled ones. IP . •  111.. Wl'l es . e wan 0 Ul 

• Jl tank of 3 inch pine plank to hold a wash of oil vitriol 
(21) H. S.-The plant IS the comm0l} about one-fifth vitriol, four-fifths water, for wool wash. 

mallow (Malva II?Ilvestria). The leaves and fiowers ate We usually put these tanks together with ' three.quarter 
chiefiy used in fomentations, cataplasms and cmolJent inch iron bolts, down through the wood. but find the 
enemata. Its propertit,s are demulcent. acid will soon penetrate the wood and destroy the Iron 

(22) H. R. E. asks concerning {the bolts. Is there any metal strong enough to hold the 
process for the manufacture'of yellow ocher into�nt, tank together that the vitriol will not affect, that is prac· 
also for preparing Qolin or china clay for t�hade. tical to use, a.nd wHere can it be obtained? A. Copper 
such as whitening, . calcimining. adulterant, etc., for �s very slow!, attacked by sulphuric acid: You might 
which it is la,.gely used. A. Ocher is dried by heat. mclose th� Iron bo�ts in ple�es of lead pipe. The lead 
ground into powder and made into paint by mixing �OUld re st the aCid indefimtely. 
with ?il. The process is similar for the other materials ( J: M. asks : Would a copper lined mentIOned. c der used In a c�mmon well pump do the water any 

(93) J. D. asks: What are the ingre- for drinking? A. Probably not if it was kept 
dlents composed of for making metallic paints, .uch aef: . ull of water. If alternately dry and' "Wet, it might im· 
are used by card writers, to write on an enameled' pair the water. 
surface? How to grade. to 'make them hard or soft? A. 
They are made in varying proportions of tin. lead, bis· 
muth, and antimony, those that are the hardest are of 
lead melted with 'some antimony and a little qnlck. 
8ilver. 

(34) A. B. J. asks how to remove book
binder's varnish from leather. after it has been on three 
or four years. A. Try alcohol. It will dissolve the var· 
nish. 2. How to treat egg glair to prevent it �melling. 
A. Use oil of cloves or some strong antiseptic with it. 

AnnunCiator, F. E. Fi.her . . . . . . . . . . . . . . . . . . . . . . . . .• . •  383,566 Ditcher and grader, J . M. Holla.nd . . . . . . . . . . . . . . . . . .  383.574 
Annunciator, electrlcallneedle. Gill & Sergerdahl. 388,726 Door check. F. J. HerriCk . . . . . . .. . . . . . . . . . . .. : . . ... . .  383.809 
Antl·frlctlon roller for drawers. J. Barn •. ..... .• , . 383.689 Door check. A. J olinson . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .  38.1.643 
Armature, dyn,!mo, F. E. }'I.her . . . . . . . . . . . .  383.566, 383,56l' Door securer. G. G. Getty" . . . . . . . . . . . . . . . . . . . . . . . . . . .  383,'124 
Armature. dynamo. Schmid & Bylle.by . . . . . . . . . . . .  38.1.659 Draught attachment for wagon., J. G. Un.oeld . . .  383,784 
Armature. dynamo. O. B. Shallenberger . . . . . . . .  : . .  ;l83,638 Dres. form, W. H. Knapp . . . . . . . . . . . .. . . . . . . . . . . .. . . 383.470 
Armature for dynamo. and motors. H. M. Dress form, E. M. McPherson . . . . . . . . . . . . . . .  c . . . . . .  '. 38.1,535 

Bylle.by . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 383.617, 383.619 Dust arrester and collector, R. L. Dowmon . . . . . . . .  38.�.8Ol 
Armature for electric machine, O. B. Shallen- Dynamo., apparatus for connecting alternate 

berger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 383,664 current, P. Lange . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  383,648 
Armature for electric motors, F. E. Fish"r . . . . . . .  383,564 Dynamo., bobbin for the field mllilnets of. A. 
Armature of dynamos, mounting, G. We.ting- Schmid . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 383,61\7 

. hou.e. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 383,679 Dynamo •• synchronizing device for alternate 
Axle bex. car. J. M. Hallowe •. . . . . . . . . . . . . . . . . . . . . . .  383,728 curreut. H. M. Byllesby . . . . . . . • . . . . . . . . . . . . . . . . .  !I83.6lb 
Axle box milling machine, A. Paterson . . . . . . . . . . . . 383.MO Eccentric rod, P. Klrkevaag . . . . . . . .. . . . . . . . . . . . .. . . . . 383.735 
Axle, car. W. F. Lutz. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 383.820 Egg beater, D. Beter .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  383.489 
Axle skeins, machine for making. S. B. Parsons . .  383,761 Electric battery, E. A. Wildt . . . ... . . . . . . . . . . . . . . . . . . .  38.�.M8 
Batteries. manufacture of secondary, R. M. Electric Circuit Indicator. O. B. Shallenberll:er . . . . .  38.�.6ti5 

Hunter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  383,b75 Electric circuit testing apparatus. A. D. Wheeler. 383,606 
Battery. See Electric battery. Galvanic battery. Electric circuit., apparatus for detecting ground 

Secondary batt�ry. . connections In, O. B. Shallenberger . . . . . . . . . . .  38.1.666 
Batt!lry plate. stor8l(e, C. D. P. Gibson . . . . . . . ... . . . . 383.640 Electric currents,'electrlcal Indicator for altemat-
Battery plates. filling secondary. Morris & Salom. 383,707 ing. O. B. Shallenberger. . . . . .  . • . . . . . . . . . . . . . . . .  383,r068 
Bedstead. M. Laspeyre . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 383.650 Electric current generators. coupling of alternate. 
Beeblve. J. I,aser . . . . . . . . . . . . . . . . . . • . . . .• . . . . . . . . • . . . .  383,737 O. B. Shallenberger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38.1.662 
Bell cord attachment, G. W, Naylor . . . . . . . . . . . . . . . .  '383,58'1 Electric current •• Indicating. O. B. Shallenberger. 
Blind fastener. WIndow, W. Simmonds . . . . . . . . . . . . . S83,596 383,sm. 388,672 
BlOCk. See Sawmill head block. ElectriC current., production, tran.missiou, and 
Boarll. See Da.h bard. dl.trlbutlou of. C. E. Fritts . . . . . . . . . . . . . . . . . . . . . .  38:l.520 
Bol\e�s, automatic fuel regulator for. G. E. Bret- Electric lI:enerators, brush holder for, A. Schmid . 38:!.r.'>8 

tell . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . .... . . .  383,5.57 Electric lil{htinll: circuit •• circuit controlling ap.. 
Boilers, device for preventing Incrustation in paratus for. O. B. Shallenberll:er . . . . . . . . . . . . . . . .  38.).661 

steam, W. B. Bull . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . .  383,795 Electric machine., current collector for, W. Stan-
Rook and Index. combined. R. M. Rigby . . . . . . . . .. . .  383.543 ley, Jr . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . .  38.1,S.'12 
Boom f ... t enlng. J. H. Ru.hton . . . . . . . . . . . . . . . . .. . . . .  383.594 Elect.rlc meter. G. Westlnghou.e. Jr . . . . .  _ . . . . . . . . . . 383,678 
Boots and shoes, rack for use tn the ma.nufacture Electric meter, Westinghouse, Jr., &; Lange . . . . . . .  SSSt680 

of. A. Barrows" .� . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . .  S8S,551 Electric motors, Kovernor for. R. H. Mather . . . . . .  383,651 
Boot. or .hoe •• machiue for moulding heel stllfen' Electric or other con4ult., crawler for, H. G. 

ers for, G. A. Knox . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . 883,580 Morris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  38.1.756 
Boring. drilling. etc., machine for, M. C. Henley . .  38.1.700 Electric smelling bottle. C. T. Brown . . . . . . . . . . . . . . .  383,7!K 
Hottle stopper, L. S. Hoyt . . . . . . . . . . . . . . . . . . . . . . . . . .. . 383,812 Electrical distribution, alternate current and (24) W. P. K. asks : What should be 

mixed with ordinary printer's ink to make It suitable 
for printing etchings? A. Etcher's ink is similar to 
printer's, but more carefully ground. It consists essen· 
tially of linseed oil, varnish and IlIIDpblack. You caD' 
buy it much more cheaply and probably of better 
quailty than you can make It youroelf. 

(35) G. A. H. asks : 1. Will you kindly Box. See Axle box. Collection box. Confee- stor8l(e .ystem of. H. M. Byllesby . . . . . . . 383.62I. 383.622 
give a cheap and effective proce88 for bleaching coral ? tlonary box. Paper box. Street box. Watch Electrical dl.trlbution. combined alternate cur-

box rent and .torage syst.em of. H. M. Byllesby. A. First wash well In very dilute hydrochloric acid in Boxes, 
'
apparatus for applying strips to. T. Ro- 38.1.620, 383.623 the proportion of one part of acid to thirty of water, mns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . l!83,656 Electrical Indicator. O. B. Shallenberger. 

then rinse well in water. then immerse in a dilute .olu· Brake. See Air b�ake. 38.1.669 to 388.671 
tlOn ot chlorlde ot hme. 2. Is there a cheap and qlllck Bru.h, P. Wagner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 383,li06 Electro-magnetic register, J. F. McLaughlin . . . . . .  38.'l,58:l 
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Jtitufifit Imtritau. 
Elevator, E. B. Ellington . . • . • • • • • • • . • . . . • • • • • • • . . . .  388,716 Mower, lawn, J. V. Rowlett . • • . . . . . . . . . . . . . . . . . • • . . . .  888,829 
E1lip.ograph, H. Bormann . . • . • • • . • • • . • • • . . . .  88J.696, 38.1,697 Mowers and reapers, guard finger for, H. Lubker. 88:l,473 
Embalming apparatu •• F. Wagner . . . . . . . . . . • . . . . . • .  888.605 Mowing machine, Kennedy & Strunk . . . . . . . . . . . . . . . 383,644 
Embroiderinll: frame and .tand, H. C. Ludwill: . . . . . 388.f>38 Multiple .witch boards, test Circuit for, C. E. 
Engine. See CardiDII: enll:ine. Chemical enll:ine. Scribner . . . . . . • . . . . . . . • . • • . • • . . • . .

.

• • • . . • • . . . . . • . . .  388.495 
Gas engine. Rotary enKine. Steam engine. Nailinll machine, L. Goddu . . . . . . . • • • • . . . . . . . . . • . . . .  383,455 

Envelope fasteninl<, W. H. Hubbard . . . . . . . . . . .. . . . .  883,642 Needles, making. S. F. Jenkins . . . . . . . . . . . . . . . . . . . . .  388.783 
Era.er, J. W. Osborne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  38.Q,483 N.le ball: .upport for vehicles. J. Mnrray . . . . . . . . . .  38.�,l!23 
Eye bars, blank for, W. R. Web.ter . . . . . . . . . . . . . . . . .  888.509 Nut lock, J. P. Ball . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . .  383,685 
Eye bar., .preadlng the end. of, W. R. Web.ter . .  38'l,50S Nut lock, W. B. Hohen.hell . . . . . . . .. . . . . . . . . . . .. . . . .  388,810 
Eyeglas.e •• W. S·. Wells . . . . . . . . . . . . . . . . . . . . . . . . . . ... .  383,604 Oil, harness. A. S. A.bcraft . . . . . . . . . . . . . . . . . . . . . . . . . .  38.1,511 
Faucet, filtering, W. H. Sargent . . . . . . . . . . . . . . . .. . . .  888,4.')3 Oils. centrlfUII:al apparatus tor separating, A. F. 
Feed cutter, G. F. Schmid . . . . . . . . . . . . . . . . . . . . . . . . . . . . 383.49( , Cralg et aJ. . • • • • • • • • • • • • • • .  : . . . . . . . . . . . . . . . . . . . . . . . . .  :183,707 
Feeder, automatic .helf, W. M. J ewell (r) . . . . . . . . .  10,983 Pad. See Saddle pad. 
Fence machine. Vandegrift & Maple . . . . . . . . . . . . . . . 883,7&5 Pan, E. W. Mesereau . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 888.652 
F'ence, portable, M. C. Margeson . . . . . . . . . . . . . . . . . . . .  888,475 Panellnll: machine, J. A. Dann . . . . . . . . . . . . . . . . . . . . .  88.1,711 
Fence, wire. P. C. Freese . . . . . . . . . . . • .  , . • . . • • • . . • . . . •  883,804: Pants protector and pull strap for shoes, com ... 
Files, manufacture of. W. Watmore . . . . . . . . . . . . . . . .  888,547 bined, W. H. Stewart. . . . . . . . . . . .  . .  . . . . . . . . . .  888,500 
�'irearm. revolvlnll:, H. M. Caldwell . . . . . . . . . . . . . . . .  383,701 Paper board machine, J. M. McCau.land . . . . . . . .. . .  383,744 
Fire escape, Bernstein & Gold.tein . . . . . . . ... . . . . . . .  383.432 Paper box, B. Osborn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  888.537 
Fire e.cape, W. Block . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  383,b'13 Paper cuttinll: machine, C. Beck . . . . . . . . . . . . . . . . . . . . .  888,692 
Fire e.cape, J . Grant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  383,570 Paper cutting macbine, E. P. Donnell . . . . . . . . . . . : . .  ssa.7U 
Fire escape, H. Reiners . • • • . . • • • • • . • • • • • . • . . . . . • • • • . •  383,4.Ql Paper holder, roll, H. N. King . . . . .  u • • • • • • • • • • • • • • •  388,578 
Fish plate. S. Phillip .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3&O.71;l3 Pavement, C. H. Hoyt . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  388,528 
}t .... oldin� machine, I�. C. Crowel1 . . . . . . . . . . . . . . . . . . . . . .  383,798 Piles, preserving, C. C. Lane . . . . . . . . . . . . . . . . . . . .. . . . .  383,531 
I'-rame. See Caster frame. Embroidering frame. Pile., protecting and pre.ervlng, C. C. Lane . . . . • . .  888,736 

Match frame. Pin. See Lace pin. 
Fruit .toning mschlne, B. A. UlIie . . . . . . . . . . . .. . . . .  383,739 Pipe mou1dinll: apparatu., McNeal It Stlneruck • . . .  883,534 
Furnace. See Heating furnace. Pipes, thermo-electric apparatus for controlling 
I!�urniture, corner brace or bracket for, F. Vorn- the temperature of water il1, E. A. NewmaD • . .  3S3,5S6 

brock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1l83,Sn Pipe threading die, F. VITlitlen . . . . . . . . . . . . . . . . . . . . . .  1l83,787 
Gauge. See Shinglinll: gauge. Pipe wrench, J. Ro.e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  388,544 
Galvanic battery. H. B. Cox . . . . . . . . . . . . . . . . . . . . . . . . .  883,706 Pi.ton and plunger, R. Tonll:e . . . . . . . . . . . . . . . . . . . ... . .  888,783 
Galvanic battery fiUld. H. J. Von Metzradt . . . . . . . .  38.�,677 Plow, lI:ang, A. & G. M. Shall'er . • • . . . • • . • • . . . . . . . . . . .  383,496 
Galvanometer, Crompton & Kapp . . . . . . . . . . . . .. . . . . .  383,444 Pool register, C. S. Krallt . . . . . . . . . . . . . . . . . . . . . . . . . . . .  88.3,581 
Game of skill. G. H. Monks . . . . . . . . . . . . . . . . . . . . . . . . . .  833,653 Porce1aln kiln. L. Eol.sonnet . . . . . . . . . . . . . . . .  , . . . . . .  888.695 
Garment supporter, C. A. Preston . . . . . . . . . . . . . . . . .  383,827 Potato di,zger, J. D. Perry . . . . . . . . . . . . . . . . . . . . . . . . .. . .  8803.488 
Garments. reverSIble vest for ladie.', S. Woolf . . . .  833,5,'>9 Pres.. See Hydraulic .baping press. Match 
Gas, apparatus for washing and purifying ilIum- press. 

inating. S. H. R. Dinsmore . . . . . . . . . . . . . . . . . . . . • . .  383,635 Pressure apparatus, "hydro.pneumatic, T. Arthur. 888,429 
Gas engine, C. Sintz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3Sa,775 Printers' galleys, sidestick for, E. P. ABbe. . . .  383,682 
G as extinguisher, automatic. M. Siersdorfer . . . . . .  383,497 Printing machines, air spring or cushion for, C. 
Gas from coal, manufactnrlnll: Illnminating, J. H. P. Cottrell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 383,630 

R. Dinsmore . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . .  383,634 Printing machInes, delivery mechanism for, L. C. 
Gate. See Wire gate. Crowell . . . . .. . • . • . . . . . .  , . . . . . . . . . . . . . . . . . . . .  :183,799, 883,300 
Generator. See Thermo-electric lI:enerator. Printing machines, web turning and reversing de-
Glove fastener, D. A. Carpenter . . . . . . .  : . . . . . .  : . . . .  888,702 vice for, F'owler & Henk! . . . . . . . . . . . .  : . . . . . . • . . . .  888.58S 
Grain binder. J. A. Graham . . . . . . . . . . . . . . . . . . . . . . . . . 383.462 Printing pres.es, adjustable side g)lide for, 
Grain cleaning cylinder, W. P. Clifford . . . . . . . . . . . . .  888.627 Knudt.on & Uhrl . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  383,8l6 
Grain divider. S. Ray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 888.642 Protector. See Pants protector. Trace eye pro-
Grain drying machine. centrifullal, F. Melkers- tector. Tree protector. 

man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  383.747 Polley, 'plit, W. A. Willingham . . . . . . . . . . . . . . . .. . . . . 888.789 
Groove cutting tool, W. H. Parry . ... . . . . . .. . . . . . . .  383,5&,) Pump, M. H. Tilllberlake . . . . . . . . . . . . . . . . . . . . . . . . . . .  383.780 
Gun. mall:azine. S. K. Hindley . . . . . . . . . . . . . . . . . . . . . .  33J,641 Pump apparatu., portable force, J. A. Parsons . • . •  383.486 
Guns. mounting and loading apparatuH for, G. W. Pump� forcet G. A. Carter . . . . . . . . . . . . . . . . . . . . . . . . . . . .  383,708 

Rende! . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  833,768 Pump valve, C. F. Hoyt . . . . . . . . . . . . . . . . . . . . . . . . . . .  888.811 
Guns, trigger mechanism for, B. R. Jolly . . . . . . . . . .  833.814 Pumps. aerating attachment for chain, W. Mild . .  383,476 
Halter, D. M. Stuart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  383.836 Pump., vent stopper for, A. Scoull:al.. . . . . . . . . . ... . .  888.773 
H"me fastener. J. C. Hackett . . . . . . . . . . . . . . . • . • . . . . .  888,727 Punch rell:ister, electriC, A. C. Palmer . . . . . . . . . . . . .  888.485 
Hand re.t for bookkeeper., W. D. Sloan . . . . . . . . • . . .  388,776 Rack. See Tool rack. 
Hanll:er. See Shaft hanger. Rail chair, J. QUlnn,.Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  888.'165 
Harvester bundle carrier, O. J .  }·o.s . . . . . . . . . . . . . . . .  383,718 Railway freill:ht train sill:nal, T. M. Jenks . . . . . . . . . .  383,813 
Harve.ter. clover seed, H. Burfeind . . . . . . . . . . . . . . .  383,796 Railway rail, D. T. Bennett . . . . . . . . . . . . . . . . . . . . . . . . . .  ilSS,431 
Harve.ters, piatform adju.tment for. C. }'. Railway., cable suppcrtinll: .beaf for cable, O. C. 

Search . . . . . .  _ . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . • . . . .  883.660 Crane . . .  � . . . . .. " " " " " "  • . . . • • . . . . . . . . . . . . . . . . . . .  383,708 
Hay rake, T. F. &; M. O. Godding . . . . . . . . . . . . . . . . . . . .  331,454 Railways, overbead conducting system for elec-

Tag holder, E. F. Goodwin . . •  · . . . . . . . . . . . . . . . . . . . . .. . . 888,523 
Tarll:et. trap', apparatus for .pringlng, A. C. Dick. 888.440 
Tea, oo1fee, milk, etc., receptaQle and heater f-or" 

C. W. Hellenbrand . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 383,572 
Telegraph, prlntinll:. S. V. Essick . . . . . . . .  : . . . . . . . ... ·. asS,450 
Telephone call bell system, F. F. Fisher . . . . . . . . . . . .  388.56.1 
Thermo-electric I!6nerator, R. J: Gulcher . . . .. . . . . .  383.464 
Thermometer, A. Bayer . . . . . . . . . . . . . . . . ... . . . . . . .. . . . . 383,691 
Ticket holder, D. I" .  Crofut . . . . . . . . . . . . . . . . . . .  , . . . . • .  :188,r.r. 
Tile machine, Puchta & Hollinann . . . . . . . .  . . . . . . .  883,591 
Tobacco barns, drying attachment for, J. M. 

Snidow. . .  . . . .  . .  . •.. . • .  . . • .  . . . . • •  . . .  • •  . •  . . . . . ... . . .  883,778 
Tool rack agricultural, F. A. Herrick . . . . . . . . . . . . .. . 883,527 
Tooth, artifiCial, J. B. Parker . . .

.

. . • . • • . • . • • . . . . . • • • .  383,760 
Toy. C. M. Crandall. . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . .  883,442 
Trace eye protector, S. M. Hartman . . . . . . . . . . . .. . . . 388,5211 
Traction wheel, A. B. Case . . . . . . . . . . . . . . . . . . . . . . . . . . 383,625 
Tran.planting implement, T. R. Coon . . . . . . . . . . . . . .  38;1.629 
l'rap. See Animal trap. Insect trap. 
Tree protector, Newell & Brown . . . . . . . . . . . . . . . . . . .  883,824 
Truck, car, J. C. Barber. . • . . .  . • . .  . • • • • .  . • •  • • • • .  • •  : 38S,688 
TrUCk. stove. Bell & Gr9ll:01·y . . . . . . . . . . . . . . . . . . . . . . . .  383.610 
Truck, turntahle extension ladder. E. Adcock . . . .  888.ti8l 
TrUCk, turntable exten.lon ladder, E. B. Preston .• 383,823 
Truck, turntable exten.ion ladder, C. Hick • . . . . • . .  888,7a1 
TrUCk, water tower, A. Bruegger, Jr . . . . . . . . . . . . . . . S83,OO!} 
Tru •• , R. H. Fargue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  888,717 
Twine holder, J. Hill . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . .  38'1.573 
Type writer cRblnet, B. P. Rlcbardson . . . . . . . . . . . . . .  38.'1,492 
Type writing machine, J. W. O.borne . . . 383,480 to 888.492 
Uphol.terers' tufts, macblne for making, J. L. 

Moore . . . . . • .  . • • .  . • • • . .  • • .  . •  . . . . . . .  . . . .  . . • • • .  . • • . . . .  888.765 
Valve for water gaUII:es, C. B. Dunton . . . . . . . . . . . . . .  888,448 
Vapors, apparatu8 for automatically llenerstinK 

and burnllljl infiammable. C. A. Paquelln . • . . . .  88.1,538 
Vegetable or root cutter. E. H. Clare . . . . . . . . . . . . . . .  888.436 
Vehicles by electricity, propelling. C. A. Faure . . . .  833,561 
Vehicles, device for loadlnll:, W. B. Dolsen . . . . . . • .  883,636 
Vebiclee, fare indicating device for, W. �'. Ned-

ler . . . .  , . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . .... . . . .  888.758 
Ventilator. See Window ventilator. 
Ventilator, J .  H. Reynold . . . . . . . . . . : . . . . . . . . . . . ... 888,S92 
Voltmeter, P. Lange . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  383,34� 
Washing machine, J. H. Allen . . . . . .!. . . . . . . .. . . . . . . . .  383,683 
Watch 00:1:, portable bullet-proof, P: F. Milligan •. 383.752 
Watch, .plit .econds .top, C. H. Meylan . . . . . . . . . .  888,U9 
Watch, stem winding and setting, W. H. Stevf;ln •• 38:),673 
Water clo.et, G. Michaud • • .  ; . . . . . . . . . . . . . . . . . ..... . 883,75'.! 
Water wheel. turb\pe, S. M. Smith . . . . . . . . . . . . . . . . .. . 38:),777 
Weather .trl", W. Syester . . . . . . . . . . . . . . . . . . . . . . . . . . .  888,837 
Welgbt and price Indicating balance, Springer " 

Kent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  s8s,499 
Wbeel. See Traction wheeL Water wheel. Wind 

wheel. 
Wheel, S. V. Kennedy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 888.645 
Wick, G. Munger. . . . .. . . . . .  . . . . . . . . . . . . . . . . . . • •  . .. . . .  38:),822 
Wind Wheel, H. V. John.on . . . . . . . . . . . . . . . . . . . . ... . .  888.467 
Windmill, E. P. Mlle •. . • . .  ' .' . . . . . . . . . . . . . . . . . . . . . . . .  888,477 
Window ventilator, C. R. Long . . . • . . .  : . . . . . . . . . . . . . .  331.582 
Wire cloth, H. Atkin • . . • • . . • . . . : . . . . . . . . . . . . . . . . . . . . . 888.791 
Wire lI:ate. A. J. Colnte . . . . . . . . . . . . . . . . . . . . ; . . . . . . . . . 888.705 
Wire mat, H. H. SchIeber . . . ; . . . . . . . . . . . . . . ... . . . . . .  888.772 

Wood splitting m"chlne, C. H. Barrow . . . . . . . . . . . . .  388,690 
Wool, machinery for washing, W. Cook • . . • . . . . • . . .  383,515 
Wrench. See 'PIpe wrench. 

[J UNE 1 6, 1 888. 

Inside Page, "aeh h.A .. tlon • • •  7:i centB a Une, 
Back Page, ench insertion • • •  $1.00 .. IIlle. 

The above are cbarll:e. per agate line-about eigbt word. per line. Thi. notice .how. tbe width of the line, 
and is 8�t in agate type. Engravings may head adver
tisement' at the same rate per agate line, by measure
ment, as the letter pre.s. Advertisement. must be 
received at publication office as early as Thursday morn· 
ing to appe.a.r in next issue. 
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" Straight 1�IDe " AIR COMPRESS
ORS, Boilers, Steam and Horse Power 
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Send for full de.criptive Catalogue 
Hay rake and cocker. N. J. Nilson . . . . . . . . . . . . . . . . .  383,479 tric, G. T. Woods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 888.844 
Heater. See Car heater. . I Railway •• underground conduit and grip for elec-
Heating furnace, F. Kernan, Jr . . . . . . . . . . . . . . . . . . . . .  383.400 trlc, Ries & Hender.on . . . . . . . . . . . . . . . . . . . . . . . .. . .  :lhS,770 
Hinge, spring, L .. Bommer . . . . . . . . • . . . . • • . . • . .  383,554, 388,555 Rake. See Hay rake. 

DESIGNS. PROPULSION OF STREET CARS.
�uilder.' bardware, ornamentation of, T .  Village.. 18.357 to �r.:! �le tJi:i�/.hfo l':.;:,:.c��� �F�!-��rr�"q��� Coffee or tea pot, L. J. Richards . . . . . . . . . . . . . _ .. .. . . . .  l8,355 10 shrt a .treet car and keet> It In mot!o�nt1er average 

Holder. See Paper holder. Tack or /pall.holdel'- )1.atchet and pawloovice,-A.· B,Cue . . . . ..... . . .. ... . .  888,,,". 
Tag bolder. Ticket holder. Twine holder. Regist.er. See Electro-mRll:Detip register. Pool 

DetitlfttC4J cas� J.'C. MoOre . . • • • . • . • • • . . . • . . . •  :'."�' . . •  : lA:.W"' ��'!!����·No�n�:l�e��e
s��Fc��I:�c 'iii -::h���::;; Dish, W. G. Walter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18.358 . office and from all newsdealers. 

Hoof expander, L. Monaban, Jr . . . . . . . . . . . . . . . . . . . .  883,585 regi.ter. Punch r9ll:i.ter. 
Hoop. See Mast boop. Regulator. See Speed regulator. 
Hoop Iron, machine for bundling, W. Ban.en . . . . .  383.686 Relay, J. E. Wat.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  383,343 
Horn. of cattle, machine for .oftening and bend- Retouching devlce;G. F. Card . . . . . . . . . . . . . . . . . . . . . .  383.436 

Ing the, G. B. French . . . . . • • . . . . . . . . . . . . . . • . . . . . . .  383,619 Rocking chair. G. F. Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . .  883,608 
Horse detacher, J. A. Dick.on . . . . . . . . .  . . . . .  • . . . . .  88.1,447 Rod. See Eccentric rod. 
Hor.e detacher, Maury & Roubinet . • . . . . . • • • • . . • . .  383,742 Roller. See Anti-friction roller. Land roller. 
Horse power .weep, G. W. Crane . . . . . . . . . . . • . . . . • • . . 38.1,443 Rolling tire., P. Gendron . . . . . . . . . . . . . . . . . . . . . . . . . . . . 888,521 
Horsesboe. J. E. & E. W. Bingham . . . . . . . . . . . . .. . . . . 38:).894 Rope grip or selvage strop, A. K. Evans . . . • . . . . . . .  888,803 
nydraulic shaping pres •• A. E. Hobson (r). . . . . . . .  10.934 Rotary engine, J. C. J .. rvl .. . . . . . . . . . . . . . . . . . . . . . . . .  888,530 
Incubators, temperature rell:ulator for. J. W. Hile 833,732 Rudders, combined bearing and stuffing box for. 

Indicator. See Electric circuit indicator. Elec- J. H. Konitzky . . . . . . . . . . . . . . . . . . . . . . . . . .  ! . . . . . . . . .  833,346 
trlc"l indicator. Saddle, harnes., S. A. Marker . . . . . . . . . . . . . . . . . . . . . . .  383.741 

Ink mill T. R . •  J ohnston . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  888,576 Saddle pad, J. Morrow . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  888,821 
I"k well, E. J. Colby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  383,514 SlIsh fa.tener, C. Wolcott . . . . . . . . . . . . . . . . . . . . . . . . . . . .  38.1,549 
Insect trap, J. William . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  888,783 Sawmill. W. Gowen . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . .  883,461 
In.iIlator for electrical Wires, F. E. Keye • . . . . . • . . . .  3Il3,734 Sawmill, band, W. Gowen . . . . . . . . . . . . . . . . . . . .  888,453, 383.469 
Jack. See Lifting jack. Lifting and lowering Sawmill carriage.. automatic olfset for, W. 

jack. Gowen. . . . . . .  • .  . . . . . . . .  . .  . .  . .  . . . . . . . . . . . . . . . . ... . . .  888,437 
Kiln. See Porcelain kiln . Sawmill carriSllte., offsettinll: mechanism for, W. 
Knitting machine, Lamprey & Bugbee . . . . . . . . . . . . .  888,317 Gowen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  383,400 
Lace pin or brooch, E. D. Ganter . . . . . . . . . . . . . . . . .. . .  388.719 Sawmill head block. !. Swank . . . . . . . . . . . . . . . . . . . . . . . 383,600 
Ladder • •  tep, J. Elden . .  • . . . . . . . . . . . . . . . . . . . . . . . . . . . 383.449 Saw •• machine for truinll: tbe teeth of, R. Gaskin, 
Lamp fixture extension, F. Rhlnd . . . . . . . . . . . . . . . . . .  38:),789 Jr . . . . . • • . . • • . . . . . . . . . . . . . . . . . • . • . • • • . . . . . •  : . . . . . . . .  888.720 
J..amp, Incandescent, Bylle.by & Lanll:e . . . . . . . . . . . .  833,616 1 Scaffoid, painter's, M. Lacy . . . . . . . . . . . . . . . . . . . . . . . . . . 388,471 
Lamps, carbon cQndnctor for, H. J. Von Metz- Scale, rell:i.terlng and recording weighing, E. G. 

radt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  383.602 Fi.her . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  888,451 
Lamps, evacuating electric, E. P. Thompson . • . . .  883,676 Scraper, road, Miller &: Moats . . . . . • . . . . . . . • . , . . . . ... .  383,751 
Lamps, manufacture of filaments for electric In- Screen, D. We.emann . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  383,510 

• candescent. J. W. Packard . . . . . . . . . . . . . . . . . . . . . . 38:),484 Screw. R: Stilweil .  _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  888,834 
Lamps, manufacture of incandescent electric, E. Seal loc� P. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .  383,434 

P. Thomp.on . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  888,675 Secondary battery, C. A Faure . . . . . . . . . . . . . . 383,560, 888,562 
Land roller, F. Grimes . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . .  388,807 Separator. S: Stuart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  888.674 
Leg, artificial. A. Gault . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , 388,569 Sewing macblne, T. J,. Melone . . . . . . . . . • . . . . . . . . . .  383,748 
Level, ditching, E. Reichenbach . . . . . . . . . . . . . . . . . . . .  38:),767 Sewing machine., work holding horn for shoe, 
Llftirig and lowering JaCk, L. J. Crecelius . . . . • • • . . .  38:),710 Sprague & Peare . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 383,M6 
Lifting jack, L. J. Creceliu . . . . . . . . . . . . . . . . . . . . . . . .  , .. 888,709 Shaft hanger, A. Loehner . . . . . . . . . . . . . . . . . . . . . . . . .. . 383,5.j2 
Lock. See Nut lock. Sel\l lock. Switch lOCk. Sbeet metal .tructure, Orr & Brown . . . . . . . . . . . . . . . .  833,759 
Lock. G. B. M. Fou.t . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  383,638 Sheet metal ve •• el, }'. A. Wal.h . . . . . . . . . . . . . . . . . . . . .  883,507 
Lock, E. F. Goodwin . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  888,622 Shingling lI:auge, M. Slane . . . . . . . . . . . . . . . . . . . . . . . . .. . .  33!,587 
Locomotive, L. S. Woodbury . . .  , . . . . . . . . . . . . . . . . . . . .  888,790 Shoe or II:love fa.tener, A. T. Perrine . . . . . . . . . . .. .  888.762 
Loom, Hattersley & Hill . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  a83.465 Shoveling device, .team. A. ·Meyers . . . . . . . . . • • • . . . .  383,534 
Ulom for weaving leno fabriC., H. & C. Topham . .  888,8.l8 Sifter. asb, H. E. Griffith . . . . . . . . . . . . . . . . . . . . . . . . . . . .  833,671 
Loom harnes8, machine for makina. T. A. Em- Sign, druggist's, Da.wea &: WalteT . . . . . . . . . . . . . . . . .. . .  883.445 

mons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  888,716 SllI:na1. See Railway freight train .Ignal. 
Loom pile wire. G •. S9lI:schnelder . • . . . . • . . . • . . . . • . . . .  888.545 Skirt waistband, woven, C. Vorwerk . . . . . . . . . . . . . . . .  888,842 
Loom shuttle, J. C. Serll:eson . . . . . . . . . . . . . . . . . . . . . . . .  383,774 Speed rell:ulator, T. M. Foote . . . . . . . . . . . . . . . . . . . . . . . 888.462 
I,oom temple, W. H. Taylor . . . . . . . . . . . . . . . . . . . . . . . . .  888.501 Spokesbave, J. H. & B. F'. Polhemus . . . . . . . . . . . ... . .  888,590 
Loom •• pile warp delivery mechani.m for double Sprinkling machine, R. P. Lovejoy . . . . . . . . . . . . .. . . .  883,740 

pile fabric, F. Pearson . . . . . . ... . . . . . . . . . . . . . . . . .. . .  383,825 Stamp for canceling, "tc .. J. E. Perry . . . . . . . . . . . . . . 383,487 
Lubricator, E. McCoy . . . . . . . . . . . . . . . . . . . . . . . .  .383,746. 38.3,746 stand. See Switch stand. 
Mail conveying apparatu., A. D. Saunders . . . . . . . . .  383,771 Steam engine, W. K. Au.tln . . . . . . . . . . . . . . . . . . . . . . . . . 38S,4JO 
Manure distributer, S. H. Garst . . . . . . . . . . . . . . . . . . . . .  38i!,639 Steam engine, D. Bowen . . . . . . . . . . . . . . . . . ... . . . . . . . . .  88.Q,614 
Map and chart snpport, adju.table, W. H. Larew. 888,818 Steam engine, concentric piston, Baker & Huyck. 383.009 
Mast hoop, C. S. Mott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  888,586 Steam enll:lne for equalizing power, W. A. Pitt . .  :. 833,764 
Mat. See Wire mat. Steerlnll: gear, lockinll:, J. H. Bu.hton . . . . . .  : . . . . . . .  388,593 
Matcb frame, G .. W. Gates . . . . . . . . . . . . . . . . . . . . . . . . . .  , 383,721 Stopper. 'See Bottle stopper. 
Match pre.s or franie. G. W. Gates . . . . . . . . . . . ... . . . .  888.722 Stove, lI:a., L. Bridll:e . . . . . . . . . . . . . . . ; . . . . . . . . . . . . . . . . .  888,793 

Toy bank, J. A. Grall' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18,352 
Watch charm, E. Terry . . . . . . . . . . . . . . . . .  :. . . . . . .  . . . • • . .  18,858 
Whl.k bolder and match safe, J. F. Lockwood .. . . .  , 18,853 

TRADE MARKS. 
Antiseptic chemical compound. Phenlque Chemi-

cal Company . . . . . . . . . . . . . " . . . . . . . . . . . . . . . . . . . . . . . .  16.546 
Beer, F. Seely . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16,553 
Beverage., malt and carbonated. J. M. Donnelly . . . 15,527 
Boot. and shoe., leather, T. Rice & Co . . . . . . . . . . . . • •  16,550 
Champagne, E. lrroy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15,5;l5 
Cigars, Reid, Murdoch & }'Ischer . . . .  ' . . . . . . .  16,641 to 15,649 
Cill:ar., Cigarette., and .moklnll: and chewing to-

bacco, Irwin & Co . . . . . . . . _ . . . . . . . • . • • . . . . . •  ' • • . . . .  15,586 
Confectionery. certain named, M. D. Saxe . . . . . . . . . 15,651 
DowIe or. finely divided portion. of feather. re

sembliDII: down, C. M. Hawkin. & Co . . . . . . . . • . . . .  15,582 
Dranghtsmen and enll:lneers, certain snpplie. and 

Instruments for, E. G. Soltmann . . . . . . . . . . . •  : • 15,655 
Gin, wine, whisky, rum, liqueurs, brandy. and 

othel' .lmU"r liquors, Boord & Son . . . . . . . . . . . . . . . 16,1i1cll 
Gingham., tickings, and all cotton goods, J . . Far-

num & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16,523 
Gum, cbewlng, C. T. Hel.eL . . . . . . . . . . . . . . . . . . . . . . .  : • .  15,53..� 
Hose, hydranlic, Eureka Fire Ho.e Company . • • . . .  15,528 
Medical compound for tbe cure of certain named 

di.ease •• O. F. Kittredge . . . . . . . . . . . . . . . . . . . . . . . . 16,538 
Medicine, coulI:h. M. L. Keyes . . . . " . . . . . . . . . . . . . . . . . .  16,5.)7 
Medicine, cough. J. McLel.h . . . . . . . . . . . . . . . . . . . . ... . . .  Jli,Ml 
Nail •• hor.e, C. M. McClung & Co . . . . . . . . . . . . . . . . . . . . 16.642 
Paint, metalliC, Prince's Metallic Paint Company •. 16.546 
Paper bags; Union Bag and Paper Company, 

16.558 t'o 16,500 
Pavements, artificial .tone and cement and con-

crete. W. Krause & Son . . . . . . . . . . . . . . . . . . . . . . . .. . .  15,589 
Pens, lI:old, J. Foley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16,530 
Printed periodical publication, Seeger & Guern.ey 

Company. . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 15.552 
Remedy, catarrh, F. Wortz, Jr . . . . . . . . . . . . . . . . . . . . .. . � 15,561 
Remedy for diphtheria, A. Lagwann . . . . • . . . • • . . . . . •  16.640 
Salve, C. S. Phelp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16,544 
Salve, toilet, F. M. Towne . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16.558 
SMh ·chains, window, Smith & Egge Manutactnr-

Inll: Company . . . . . . . . . . . . . . . . • . . . . • • . . • • • . . . . . . . . . . .  16,654 
Sbingles, cypress, Clark, Falrhead & Co . . . . . .  15,523. 15.524 
Soap for laundry and general purposes, hard, Co

lumbia Manufacturing Company . . • • . • . • . . . . . . . .  15,526 
Soap, toilet, medicated, and commerCial, R. lL 

McDonald Drug Company . . . . . . . . . . . . . . . . . . . . . . . .  15,543 
Stoves, gas, Gem City Stove Company . .. . . . . . . . . . . . .  l5,68l 
W&,.:ons. freight or farm, 'l'urnbull'Wagon Com-

pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :. . .  15,657 
Watch cases. Brooklyn Watch Case Company • . . . . .  15,622 
Whl.ky, J .  E. Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16,526 
Woolen and cotton fabric. for linings and out.er 

clothing, T. Illln"worth . . . . . . . . . . . . . . . . . . . . . . . . . .  l5,534 
Measurlnll: machine, coin controlled height. C. R. Stove, Oil, G. B. Gaylord . . . . . . . . . . . . .. . . . . . . . . . . .. . . . .  888,305 

Williams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  88.1.608 Stoves, portable tin oven for oil or gas. A. W. A Printed copy of the .peclficatlon I£Ild drawing of 
Meat cutter, P. & W. Dei.sler . . . . . . . . . . . . . . . . . •.. . . .  383,713 Shumway. . . .  . . .  . . . . . . . . . .  • . . . . . . . . .  : . . . . • • . . . . .  383,830 any patent in the foregoing li.t will be fnrnlshed trom 
Mechanical movement. M. B. Kellogg . . . . . . . . . . . . . .  888,577 Street box and .hut off for water, gas, or otber this office for 26 cent .. In ordering plea.e .tate the name 
Medallions. etc .. compo.IUon of matter to be nsed fiuid service, E. Und.ley . . . . . . . . . . . . . . . . . . . . . . . . . 888,472 and number of the patent desired, and remit to Mann & 

in the manufa�ture of, C. F. Broadbent . . . . . . . .  383,698 Supporter. See Garment supporter. Co., 361 Broadway, New York. 
Medicine to anlmals. apparatu. for adminlsterlnll:, Swlnll:. A. Bettes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 383,558 Canadian Patents may now be obtained by the 

C. W. Collyer . . . . . . • . . . . . . . . . . . . . . . . . . • . . . . . . . . . • .  883,440 Switch for adjustable re.l.tances, P. Lange . . • . • . • 888,647 Inventors for any of the Inventions named In the fore-
Meter. See Electric meter. Volt meter. SWitch lock, A. Pollock . . . . . . . . . . . . . . . . . . . . . . . � . . . . .  ; 88.�,654 going lI.t, provided they are .Imple. at a co.t of $40 
Mill. See Ink mill. Sawmill. Switcb' stand, G. E. Lenart . . . . . . • . . . • • . . . . . . . . • • . . • .  888,738 I each. If complicated, the co.t will be a little more. For 
Mirror pivot, Jone. & Peck . . . . . . . . . . . . . . . . . . . . . . . . . .  383,468 Tack dnver, automatic, J. H. Montgomery . • • . . . . .  383,478 1 tull instructions . addre88 Mann &; Co., 361 Broadway. 
;\\ower attachment, lawn. B. A. Crosier . . . . . . . . . . .. .lIl;l,6S:I . Tack or natl holder. W. H. De PQ . . . .. ... . . .... , . .  383J;16 . New YOrL ' Other forellln patenta may aIIto be obtalnecL 

PETROJJEUM FUEL.-AN ACCOUNT 
of the Pennsylvania Railroad'. experlmest. with the 
U rquhart sy.tem of burning petroleum on locomotives, 
and al.o of the experience of the Grszi-Harltzln Rail
road with coal oil as a fuel. Contained In SCIENTIFIC 
AMERICAN SUPPLEMENT No. 61 :i .  Price ten .cents. 
To be had !'t this otD.ce Rnd from all newsdealers. 

STORAGE BATTERIES FOR ELEC
�: ����I�:' �:fa�'i�: to·t::��::!���t�e;e�n

t'L: 
.ubject of the applicallon ot storage batteries to loco· 
motive purposes. Contained in SCIENTIFIC AMERICAN 
SUPPLEMENT. No. 6 2 :i .  PrIce 10 cents. To be had at 
this office and from all newsdealers. 

ELECTRIC WELDING.-A PAPER BY 
Prof. EUhu 'l'homson. giving an account of a new way 
�!n�:}��

i
::u!�� :�f��nge��eC:� �fe�::61 ,::���rw��;� 

of the .ame or of different kind.. W ith 4 figures. Con
talned in SCIENTIFIO AMERIOAN SUPPLEMENT. No. 
:i9'.l. Price 10 cents. To be had at this office and from 
all newsdealer •• iMlr�PRESS $3. Circular size $8. New •• 

paper .ize$44. T,ypeaettlngeasy. . rinted directions. Send .2 stamps onr for catalogue pre.se., type,. cards, 
CABDS&c., to factory, KELSEY ", CO. 

.. Meriden, Conn. 

ELECTRIC  LlIHT AND POWER.  
Edco sy.tem of Arc and Incandescent Lighting. Direct or In connection with the Storage Batterie.·of tbe 

Electrical Accumulator Co. Dynamos� Motors, Lamps, 
Batteries, and General EJe('trical SCplies. 

THE ��Cla�:flc:e�f� .. i�.?l!li.tr.� Pa. 

© 1888 SCIENTIFIC AMERICAN, INC.



JUNE 1 6, 1 888.] J,itutifi t !mtri,au. 

A New and Thoroughly M.odern Book. 

������INES. ARCHITECTURAL BOOIS. 
When tile motor is not at work, the expense of rur1nlng It ceases. U . f I Bea t"f I a d Ch a 

The M.ost Complete and Valuable ID DY 
Language. 

Simple, Safe. Economical, D llrable. No extra I n .urance. se u , u u ,  n e p, Four sizes: 1 H. P., � H .  p "  I man power, and Dental I!:nglne. 
These lIlnglnes are �clall}' suited for Gasoline Gas for oountry

. 
ur.e. P-&na ror IU� � 

.,."uaT 'R.:EJ.4.:D'Y. ECONOMIC GAS ENGINE COMPANY, 
A Practical Treatise on the Manufacture of Soap and 

candles, based upon the Most Recent Experlenoes In 
Office and Sales rooms 
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Various PrOcellses of Manufacture. Inoludlnll a Great 
Variety of Formullll. Edited cble:lly from the German of 
Dr. C. Delte

l 
A. Engelhardt, Dr. C. Schaedler and others. 
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Receipt Book." lIlustrated hy about 163 engravings. In 
one volume, 8vo, of over 677 pages. 

Price $7.50, by mail, tree of postage to anll addrtl88 1n the 
world. 

ar An ill1U1traW circular 81iow11n4 the WnfAmts aTId 
8p/lcWien8 of the <mgraV'lngs of tMB valuable booki 8 � 
'f,,��ai'?�:,,!/.::ft�hg,� anll part ot he wor 

ALSO R E C E N T LY P U B LI S H E D  
A Prsotlcal Treatise on Animal and Vegetable Fats 

an,1 OilS, as well as the Manufacture of Artillcial But
ter. Lubricants, Includ� Minerai Lubricating OIls, etc .• 

�ll"ri';ra������I� ��es, Wvo�: . .  �����: . . ���
u
�.t���i7 � 

. An illust .. ated circular of tMB book, 8 pages, (to, will be sent tree to anll mw ;ftwnishlouJ his addrtl88. 
A Praetical Treatise on Petroleum. By Benjamin J. 

Crew, illustrated by 70 engravings and 2 plates. Svo. $4.50 
An ill1U1t .. aW circular of this book, 4 pages, 4to,sent free. 
ar The a.oov. or anll of our Books ' sent by mail, fr.. of postage, at the vu/llication prices, to anll address -In the 'OOTid. 

H E N R Y  CA R E Y  !'l A I R D  &' CO.,  
INDUST1UAL PUBLISHERS. BOOKSELLERS & IMPOltTERS 

810 Wal n u t  St., Philadel phia, Pn., V. S. A. 

Hydra u l i c  Elevators 
-AND-

WATER MOTORS. 
Send . for New Catalogue. 

Tuerk Hydraulic Power Co. 
1 2  Cortlaad St., N.w York , 

a9 Dearborn St., Uhlcall'o. 

GLACIAL EPOCHS AND THEIR PE-
rlodlolty.-By Adolphe d'Assler. A presentation of the 
con.lderattons that tend to establlsll the fllot that the

f progressive coollnjl of the earth must, lIP the course 0 
ages. have produced circumpOlar KIIICler8, and that the 
periodiC and alternate return of toese In the two hemi
spheres Is closely connected wltli the secular displace
ment of the perihelion. Contained In 8CIEN'!'IFIC AMRB
leAN SUPPLEMENT, NOS. 631 and 63Z. Price 10 cents 
each. To be had at this office and from all newsdealers. 

Steam ! Steam! 
We build Automatic En/rines from 2 to 200 H. P., 

equal to anything in market. 

A I,arge Lot of 2, 3 and 4·H. Engines 
With or without boilers, 10_ Cor cash. 

B .  W. PAYNE a. SONS, 
Box 15, El:rniJ:a.. N _ Y. 

SYSTEMS OF DISTRIBUTION OF 
Electrlolty.-A lecture by Elihu' 'l'homson, delivered lu 
the Sibley Con�ge course. The series. multiple arc. ser
Ies multiple and mult:r.le series. a.ccumulatorand Induc-
;�t!����rs����:.

e �ll� t�311fi��::.taK<!�:::'1n�.r1.; 
SCIF.NT[FI" A MF.ItICA N  SUPPLEMENT, No. 803. Price 10 
cents. 1'0 be had at this office, and f1'O .... all newsdealers. 

'WOOL HAT MAKING. - FULL DE- PHTHISIS.-A PA'PER BY DR. H. C. scription 01 the process.-Wnol washing. carding and Wood describing In detail the new treatment of conformilljl. settling, o�mplng �nd washing out, stretcb- sumpt'ion by sulphureted hydrollen. Contained In BelIng or stumping. lirYlng. �tonng and steaming. pulling "NTTFIC AME RICA N  SUPPLEM ENT. No. 1i94. PrIce 10 out, dyemg. blOCklDtJr
! 
stormg. presslng,lInlsillng, ronnd- cents To be had at this office and from all newsdealers. 
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i:�M�':f1�� U' ILO ' " GARRISON 
AMEUlCAN SUPPLEMENT, Nos. 8Z8, 8�", and 8�9. G PrIce 10 cent. each. 1'0 be had at this office and from 
all newsdealers. . 

B:EW..c>C>oB.x..Y:I!I'7 :1!1'. Y., U. e . .A.. 

YORK MANUF'G 

AU1��!!!p�H�Jm.es 
Specially adapted for Electric 

1.llI'h tlull'. Yncht and Hoi.t
ing Engines. Turbine water 
wheels. Constructors of Special 
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DISEASES OF DYNAMOS.-A PAPER 

�b�td ���:;.s�cY:l:'>e.s�re 
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cure an� prevention. Contained In 8CI E�T[FIC A M EHI� 
CAN SUPPLEMENT. No. 8�'. Price 10cents. To be had 
at this office and from all newsdeaJers. 

NeW" Otto Rubber Tire 

B I CYC L E S .  
NO STRONGER BICYCLE MADEl • 

..... W. QVap & CO., Dayton, 0, 
52 Inob, :factory price 100.00, our price $40.00 
� ::  :: :: �::=l: :: :: �::=l 
46 .. .. 45.00. " 00.00 
", "  .. .. 40.00, U " '11.00 

Order quick. Also 250 second-hand Wheels. Repal!' lug and �lckelinK. Bicycles & Guns taken In trade. 

FI RE-BRICK.-BY R. A. COOK, A.M, 
An intere.Hng deSCription of the mining of lire clay and 
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cents. To be had at this office and from all newsdealers. 

C H U C K S !  
A 86 page Catalo�ue and Price List of New Designs 

and Patents In UHUCKS just Is.ued by and Is sent 
free on application to the 

Cushman Chuck Co., Hartford, Conn. 
STEAlU. and ELECTRIC LAUNCHES, _� �=r. ��,tfr�"=: 

, - Sails, �. 00 PRile catalogue. 
Over seventy-five illustrations. 

. . Send 5 cents. Nmw free. Men
tion the Scientijlc American. 

, J. H. R �'!�t'!;�,NN .  Y. 

To any person ahout to erect a dwelling lopuse or ota
ble, either In the country or city. or any builder wishing 
to examine the latest and best plans fora churcb, school 
house. club house, or any other publlo building of high 
Or low cost, should procure a complete set of the ARCHI
TECTS' AND BUILDERS' EDITION of the 8C1ENTIFIO 
AMERICAN. 

The Information these volumes contain renders the 
work almost indispensable to tbe architect and builder. 
and to persons about to build for themselves they will 
lind the work sUlI:gestlve and most useful. They contain 
colored plates of the elevatlou. piau, and detail draw
Ings of ulmost every cl ..... of building, with specifica
tion and approximate cost. 

Four bound volumes are now ready and may be ob
tained, by mall , direct from the publl.hers or from any 
newsdealer. PrIce, ,l.OO a volume. Stitched In paper 
covers. Suhscrlptlou price, per annum, $2.50. Address 
and remit to 

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

ON RED A ND PURPLE CHLORIDE, 
bromide and Iodide of sllver.-On Hellocbromy. and on the latent photojlr&phlc im"",e. By M. Carey Lea. 
A .eries of papers showing (1) that chlorlue. bromine and Iodine are capabll' of forming sliVer compounds exhibiting beautiful eoloratlons and possessing great stability ; (2) that of these .ubstances, the red chloride 
;��:1h�s���g�t'Z,��.8 c������:�g� a�::f'::;�ie�r.a �i 
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;.rit�urt�:��rJ of ffght. Contained in �CIEK'l'IlI'IC AM.ERIOAN S[lPPLE

M ENTS Nos. 6 1 1i, 8 1 6, 61 ", 81 ". Price ten cents each. or 40 cents for the series. '1'0 be had at this office and from all newsdealers. 
BETWIU!:N 
Louisville, In
cinnati, and aU 
of Florida and 
South. 

AlI'ent, ChlCl' jlo. 

LIGHTNING CONDUCTORS. -DESURIP

�gg����:r 19:;m m"e��.f.t��
t
�s���\\�stW��t.!:.\�:r�th

n
8 engravlnltS. Contained In SCI ENT1FIC A �IERICAN SuP

PLEMBNT. No. :i96. Price 10 cents. 1'0 be had at tbis office and from "II newsdealers. 

2nd � MACH I NERY H 
N. Y. Mach'y Depot, Bridge Store 16. Frankfort St., N.Y. FOR SALE City, County, or State Rights, under 

• Patent 340,(54. Address Duplex Gas Regulator Co., P. O. Box 940, or 81 Broadway. New York. FORE IGN PATENTS Builders o f  Steam Pu mps for Water and every de
scription of Liquids or Semi-liquids. Vnc n u m  l'umpw 
of the highest emclency. Fi lter l·l·e •• P,nnp., A I )', 
GaM, and A ci d  Itlowelo". Air Vompre88o.o8. 

THEIR COST REDUCED.  Boller Feed Pumps, etc. BA' R R E L MACHINERY. INVENTORS and others desirin,j' new arllclesmanufacE'
B�:..!?���' tured and Introduced, address P. o. Box 86, Cleveland, O. 

THE PENNA. DIAMOND DRILL &. MFG. CO. 

The expenses attending the procuring of patent. In  
most foreign countries having been cODslderably re
duced the ob.t,acle of cost Is no longer In the way of a 
arge proportlonJour Inventor. patentmg thelrlnven
tions abroad 

CA N A IJ A .- cost of a patent In CanadlL Is even 
less than th" cost of a United States patent. and the 
former lDcludes the Provinces of Ontarl". Quebec, :-lew 
BrnnswlcIt, Nova Scotia, British Columbia, aud Manl
tobl!.. 

Tile number of our patentees who avail themselves of 
the cheap and elLsy method now otrered for obtaining 
patents In Canada Is very large. and Is Jteadlly Increas
Ing. 

EN(a. \ ND.-The new Engllsh law, which weut lnto 
force on Jan. 1 st. 18S5, enab ,es parties to secure patents 
1n Great Britain nn very modp,rate terms. ABritlsb pa
tent Includes England. Scotland. Wales, Ireland and tile 
<.,'liannel Islands. Great Britain Is the acknowledged 
!lnanclal and commercial center of the world. and her 
goods are sent to every quarter of the globe. A gOOd 
tDvention is like ly to realize as much for the patentee 
Ih Enjlland as bls United States patent produces for 
him at hP'De. and the small cost now reuders It possible 
for almost every patenteeln this count .. y to secure a pa.
tent In Great Britain. where his rights are as well pro
jected as lu the United states. 

OTHEIt COUNTIUES.-Patents are also obtained 
on very reasonable term. In France. Belgium, Germany 
Austria. Russia. Italy. Spain (the latter includes Cnba 
and all the otlle� �panlsh Colonies), Brazil, British India 
Anstralia. and the other British Colonies. 

An experience of FORTY years has ell"bled the 
publishers of l'HE SCIENTIFIC AM EUlcAN to establlso 

cOmpetent and trustworthy 8{!'""cles ln all the principal 
foreign conntrles. and It haa always been thAlr aim to 
have the business of ' thelr e�!ents promptly and proper
ly done and their Intere.<II 1althfully. gnarded. 

A pamphlet containing a synopsis of the patent laws 
of all countries. Including the cost tor each. and' othe 
iuformatlon useful to persons contemplatlDg the pro· 
curlnll of patents abroad. may be bad on application to 
this Office. 

M I J N N '& ( ' 0  .. Editors and Proprietors of THE SCI
ENTIFIC AMERICA".  cordially" Invite all persons deslrlnll 
any information re ative to patents. or the registry of 
trade-marks. In tbls country or abroad. to call at their 
offices. M1 Broadway. Examination of inventlons, oon_ 
sultatlon, and advice free. lnqulrles hy mall promptly 
answered. 

Address. MUNN & CO., 
Publishers and Patent Solle1tors, 

ll6l Broadway, New York. 
BRANCH OFFICES : No. 622 ana 6S4 F Street, Pacl:l\c 

BUilding, near 7th Street. Waablngton, D. C. 

pERFECJ;WSPA!!� I l E 
The Koch Patent File. for presernnll newspapers, Mag. 
azlnes, and pamphlets, has been recp.ntly Improved and 
price reduced. Subscribers to the SCIENTIFIC AMERI
cA N and Be'E"TTl!'IC AMERICAN SUPPLEM vNT can be 
8�plled for the low price of $1.50 by mail, or $1.25 at the 
2 s8MM�fcpal:fERI""lV;, ''ltar.gI:,

lde
�ede��J��� 

every one who wishes to preserve the paper. Address 
MUNN & CO., Publishers SCIENTIJrIC AlIBRlCAN. 

ROCK BREAKERS AND ORE CRUSHERS. 
We manufacture and supply at sbort notice and lowest rates, Stone and Ore Cnlsher.!'Jocon-

talnlnll the 'invention described In Letters patent Issued to ElIl W. Blake, June If>th, 1""", to
gether with NEW AND VALUABLE IMPROVI!IMENTS, for which Letter. Patent were [<ranted 
May 11th and July 20th, 1860, to Mr. S. L. Marsden. All Crushers sllPplled by UB are cou
structed under the superintendence of Mr. Marsden. who, for the past twentYl.ears, has been 
�mllected with the manufacture of Blake erns

. 
her. In this country and Euglan . 

C "1'A KR IC I .  FOUNDltY n n d  MA(�HII NIt CO .... M na.faetllr ....... AIIt,ollil\' onll. 
CUPELAND & BA CON , A cents, NEW YuRK an,! PHILADELP IA. 

T H E  FISH K I'L L " COR L I SS E N C I N E  
COMBININQ A MAXI M U M  OF ECONOMY, EFFIOIENCY, AND DURABILITY. ' 

Fishki l l  Land i n  Mach ine Co. , Flah k l l l-on-H ud80n , N .  Y. 

HARMON'S . IMPROVED 
Instrument 

With or without Compa ... 
The boss for Engineers, Machinists, 
and all otbers requiring a low price 
Leveling Instrument for grading. 
tf::
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�3'WW' w.i.�.fm:W', 'l11i8i.":-l� 
erhlll Street, Boston, Mass. 

T E L E S C O P E S - THEIR HISTORY 
and the dlsc�verles made with them.-By Prof. E. S. 
Holden. An interesting historical paper. dlscusolng the 
develo�ment of the teleocope from tile time of Galilee) 
��!O Ju�t::�;;�����o�%�w�
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A
�t� had at tills office and from aU newsdealers. 

Put an Electric 13e11 1n your Que or shop, 
You 0111 40 It �n.1f with our OOlllPJete Outftt. hlo •• GO Outftt oons�oo �:.� Wr::n,::,:�1f;.�I.�lr..�b Buttou. o. :El_ :rQ�:ElS cSZ :e::e.c_. 

55 & 57 LongWO'I'th, CINCINNATI, O. It is important to.us that ;yo� mention thIs paper. 

CASTING METALS UPON UOMBUSTI-
DIe Materlals.-A paJ)er by A. E. Outerbrldge Jr., de
scribing a proces8 of casting Iron and other metal. u�n 
lace, embroideries. fern fronds. and other combustlble 
materials. With � lIlu.tratlons. Contained In SCIENTI
FTC AMEltICAN'eUPPLEME'T, No. 80 I .  Price 10 cent ... 
To be had at thiS ofIIce and from all newsdealers. 

W !!'d7acl:r E R��Oa':.�L�c��:='L 'fO? Engtav Lightni�g , mailinj: it. " mgs of Hydrauhc American 
W E L L  WELL Well Works, T O O L S. Machines. .I.urora, m. 

AIR. PURIFICATION OF. - BY D. 
Prlnoe, M.D. An experimental st.udy In relation to the 
removal from the air 01 the dust or partlcu I ate material. 
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TIFIO A MEltICA N  SUPPLEMENT, No. �69. Price 10 
cents. To be had at tbls office and from all n.ewsdeaiers. 

THE NEW CROTON AQUEDUCT.
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<"'1ty, and also of the IlteRt dam which �t Is prOpOsed to 
build aeross the Croton Rive ... at Quaker Bridge. With 
engravings and a map. Contained In SCUNTlFIcAMBRI
CAN S(1PPLEME�T. No. Ii:iS. Price 10 cents. To be 
had at this office and from all uewsdealers. 

For New and Second-hand 

E::1'TGrI�E::B 
Address HARRIS mON WORKS, Titusville, Pa. 

PANAMA CANAL.-A PAPER BY DR. 
W. Nelson on some of the'dlfficultles to be overcume In 
the prosecution of this work. Damming the Ch8j(res 
River. Extent of the earth cutting. Oce .. n tides. The 
climate. Prevalent diseases. Cost of the canlll ln.lIves. 
Cost of the work. Contained In SCIEN'l'IFlC AMEltlCAN 
SUPPLEMEST, NQ. 8n3. Price 10 cents. To be had at 
this office and from all newsdealers. 

Tbe mo8t 8ncce8sf,tI Lubrle.ator 
Cor Loose P u l l eys I II U8e. 

VAN DUZEN'S PA'I'ENT 
LOOSE P U L L E Y  O I L E R .  
Highly nfcommended by those who 
have usell. them for tlle past two 
years. Prloes very reasonable. Every 
���o=wg.
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VAN DUZEN & TIFT, Cincinnati 0 

CHEMICAL AND ALLIED INDUS-
trles.-BY Watson Smith. An elaborate report upOn 
the objeCts illustrative of the yrogress, advance. and 
��a.,':."e:."'t1.
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SCIRNTIFIC AMERICAN SUPPLKIIfBNT. Nos. 6Z', 6ZS. 
8Z8, 830. 63� • .  Price 10 cents each or 50 cents for the 
serfes. To be bad at this o:I\Ice and.frow all newsdealers. 

B I T !olquare, Oval , 01' Round Sm ooth II 01e8. 

,
For carpenter, cabinet

\ 
Rnd lrattern work, )i' 
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IRRIGATING MACHINERY ON 'fH E  
Paclftc Coarl.-By John Richards. An "Iaborate dis
cussIon of the moiJlllcatlons that have had to be made 
In Irrigating machlne.,- to meet the requirements of 
local conl1ltlons lu California. Contained In SCIEN
T I FIC A MERICAN SUI'PJ.F.MENT Nos. 8Z4 and 8·l:i. 
PrIce 10 cents e9<lh. '1'0 he had at this office and from 
all newsdealers. 

S C I E N T I F I C  B O O K  
C A T A L O C U E .  

RECENTLY P V  III.TSHED. 
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mailed tree to .. ny address on application. 
MUNN & CO., Publishers ScientifiC American, 

a81 Broadwny, N ew yo,·k. 

P U L L E Y S ,  H A N C E R S P pGRESS MAOH I N E  -W ORKS, 

F R I CT I O N  C L U T C H E S ' '..A... &; F. :e�O�N. 
• 414 ::E""ark. P1aoe. N'". 'Y. 

I C E  & R E F R I G E RAT I N G ��Il:����'�: 

JIIRDS IIORO, PA., Builder. of High Class 
Steam Enll:lnes. Diamond Drilling and General 
Machinery. Flour Mlll Rolls Ground and Grooved. 

A.'J'TACHMENTS for CRA SE!<I and DER. 
RIUKS, Patent No. 875 610. 'or ",ale. 

Address J. Q. DICK I N �O N .  Richmond. Va. FOR SAlE;-jil�ia'n Propeller Yaclat, length ' 
Address W
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�C:l�D�' III. FRANCE I.OUI'" KA PFEltER, 12 rue Orleans 

• St. Honore. Paris. Comllljs�ton Merchant, 
buys A mericsn, electrical and mechanical g-oods. Inven
tions. New York references. Correspondence solicited. 

RAILS' FOR ST REET RAIl,ROADS.
:tl):rv�We !i �onw�g��i �ii :;""r�:I�I�lIfJ::'�r:rf�t 
road rail •• Contained In SClE]UIFTC AMEIlICAN SI 'P
PI,�ME"T. �o. 499. Price 10 cents. To be haa at this office and from ail newsdealers. 

USEFUL BOOKS. 
Manufacturers, Agrlculturist.s, Chemists, Engineers. Me

chaniCS, BuUders, men of leisure, and profeRsional 
men, of all classes, need good books in the " line of 
their respective callings. Our post omce deparlment 
permits the transmission of books through tbe mall. 
at very small cost. A comprehensive catalogue" of 
useful books by ditrerent authors. on more than IIfry 
different · subjects, has recently been published for 
free circulation at tbe omce of this paper. Subject" 
classified with names of author. Persons desiring 
a copy, have only to ask for It, and it, will be mailed 
to them. Address, 
MUNN & UO .. 361 Uroadway. New York. 

MACHINERY PALACE OF THE PARIS 
. Exhibition of 1869.--Description of the main lIallery of the machinery Palace, [md 01 the 362!l( foot trusses which are to be used In Its construction. \V Ith 2 engravlnlls. Coutalned In SCIENTIFIC AM ERlCA N SUP
PI.EMENT, NO. 1i94. Price 10 cents. To be had at this ollice and from all newsdealers. 

T� Scientific A merican 
PUBLICATIONS FOR 1 888. 

-0-
The prices of the dllTerent publications in the United States and canada are as follows : 

RATES BY MAIL. 
The Sclentilic American (weekly). one )'ear ta.OO 
Toe Sclelltillc American Supplement (weekly), one year. • • • • . • . • . ' . 5.00 
The Scient.illc AlIJerlcan, Export Edition (monthly) ODe year. • . • • • . ' 

. • . 5.00 
'J.1he Scientific American, Architects and Builders Edition (montbly). one vear. . 2.50 

COMBINED RATES. 
The Scientillc American and Supplement, . $7.00 
The Sclentillc American and Architects and Build-ers Edition, • 5.00 
The Scientilic A merican. Supplement, and Archi-tects and Builders Edition. . • • • • 9.00 

Proportionate Rat .. for S/Q; Months. 
This Include. postalle, whlcb we pay. Remit by postal or express mOT�ey order, or draft to order of . 

M U N N  & CO . . 381 Broadwav, New York. 

© 1888 SCIENTIFIC AMERICAN, INC.



In.ide Pall'e. each inllerll.n - - _ , lS cent. a line. Back Pqe, each inller.ion - - - 81 .00 a line. 
The above are charges per agate lme-about eight 

words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver
tisements at the same rate per agate line, by measure
ment, 88 the letter press, Advertisements must be 
received at PlJbllcatlon Office as early as Thursday morn
Ing to appear In next issue. 

DIAIIOIfDS and CARBON 
r;�fIIS�=I� k���� 
Mechanicsl Purposes. 

The subscriber Is the 
Pinneer in this business, 
and Is the Oldest Estab
lished House in the Ststes. 
�ig:::l. 

d
'lf���n f�r:t���� lar to 

J. DICKINSON, 
64 Nassan St., N. Y. 

HOME-MADE INCUBATOR.-PRACTI-
cal directions for the manufacture of an effective Incu
bator that has been carefully tested and found to per
form all thut may be reasonably expected ; with direc
tions for operating, Wlth-4 figures. Contamed In SCI'" 
ENTI1!'IC AM KRICAN SUPPLlOMENT. No. 630. Price 10 cents. To be had at this omce and from all newsdealers. 

BALLS. 
For Anti-Friction Bearinl's, of Best Ca .. t Steel. Hardened, 
�rs

o
l���la:,:te!.lbrni.hed, 8-16 In:. 

In quality and den.ltT of Metal, In uniformity of temper. Hnd In accuracy and nicety of lInlsh warranted uneqnaled. 
pr Samples and prices 00 applica

«00. 
R" ... �.n'I'. Rol l ins-Machine Co., Flt.hba .... ...... 

J,lMITING NUMBERS OF TEETH IN 
Gear Wheels.-A valuable paper by George B. Grant 
treating of the different methods of determining the IImltiug nnmbers of teeth In gear wheels when small 
f!�g���� �I::::�� c.rg��"i_m!:�an��M';; 

. volute system. Unreversible teeth. With 11 fti!nres. 
Contained In the 8cIENTIJl'IC AMERICAN SUPPLXlIllCNT, No. �9�. Pdce 10 cents. To be had at this ollice and 
from all newildealers. 
For Recrea tion, for Doslne.s, Cor Fnn

RIDE WHEELS I 
The best fs the chea6est, and 
we are prepsred to show you 
that 

THE VICTORS 
ARE THE BEST 

Bicycles, Tricycles, 
ANn 

Safety Bicycles 
In the wol'ld. II\nstrated catslOilue free. 

Overman Wheel Co. 
Makers of Victor Cycles, 

BOSTO N ,  MASS. 
THE COPYING PAD.-Ht>W.TO MAKE 
and how to use ; 'II'Ith an engJ'llVlng. Practlcsl dlYections how to /:e

1:!
re the gelatine pad, and also the aniline Ink 

l'ltt':;�� the cog�
e
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w
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Contained in �IENTI1!'IC AMERICA N  §UPPI.EMENT, No. 43S. Price 10 cents. For sale at this office and by all newsdealers In all parts of the country. 

THB AMBnI�AI· �BLL TBLBPH�IB ��. 
95 MILK ST. BOSTON, MASS. 

This Company OWDS 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 knoWD 
forms of Electric Speaking Telephones in
fringes the right se�ured to this Company 
by the above patents. and renders each 
individual user of telephones not furnish
ed by it or its licensees responsible for such 
unlawful use, and all the consequenc6l!i 
thereof� and liable to suit thE'refor. 

ART PHOTO ENGRAV I N G  co • N'WS'API� $KITCMIS 5 3  FRANKlIM ST NY, }of1CHINERY, CATALOGUE WORK 

PAT E N T S .  
MESSRS. MUNN '" co., In connection 'II'Ith the publ!' 

catlon of the SCIBNTI1!'IC AIIlIlRICAN, continue to ex
amine Improvements. and to act as SoliCitors of Patents 
for Inventors. 

In this line of bUIIDess they have had tortv.qn,e vean' t:l:perience, and now have . unfl1UlJ/e4 taclltUu for the prepl'rRtlOn of Patent J;lrawlngs, SpecificatIons. and the 
G��:�.
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�g; ����;��'::b�s�h��:=�!���,gri:,ts.;�do���: on InfringementS of Patents. ' All bnslness Int.rnsted to them is done with special care and promptnes8, on very reasonable terms 
A pamphlet sent free of cnarge, on applicatlon. con-
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Designs, Patents, Appeals. Rniuue8. Infrtngementk, Assignments, Rejected Cases, Hints on the Sale of Pa
tents, etc. 

We also send, jreeot charge, a SynOplflS of Forel(l1l Pa
tent Laws, shOWing the coot and method of secnrlnllt 
patents in all the prinCipal conntrles of the world. 

MUNN k CO., Solicitor. of Palenl., . 361 Broadway. Ne .. York. 
BRANCH OFFICBS.-No. 622 and 624 F Street, Pa�c Blllldllll', near 7th Street. W8IlbinitOll, D. C. 

Ititufifi t .!tutritau. , 
New Cas Engine 

" The  Baldwin'" 
EzhiblUd at the late American ImutuU Fa"", New York. 

A four horse-power engine In connection with storage bat
tery, runnlnr, !!4 Incandescent electric lights (and without 
�:��e[l;'t a:..�g?e�i,t.!t��� :r��r: �I::�,j;;� .:t!.!::.
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b'!.�'f�'l.'i.!':g ��r.����jCo�����nld ��d�t��tt�'lf.:ft�;'i'tY� 
remaining lights In the slightest degree. A marvel of beauty, 
perfection, and power, adapted to lighting, pumping, and all 
purposes where a safe and cheap power Is required. Manu-. 
factured and guaranttpd by . 

O't1.& EJro'thers c;t, 00. 

S AWS Wanted 50,000 Suwyers and S AW S Lumbermen to send us their 
A �1�'!f=� fW:;�.l'!i�t �o"l�t�g��c�A�� A 

AL GAS for heating and tempering !!'laws 
WWith wonderful e1fect upon Improving thelrw quality and toughness, enabling us to reduce 

prices. Address S EMEltSON,  SllJ lTH '" CO. (Ud.). S Benver Fall •• Po. , 
HISTORY OF THE ELECTRICAL ART 
In the U. 8. Patent Office.-By C. J. Kintner. An Inter
e.tlng history of the growtb of electrical science In this 
:�J'!I7in �0���s�g�oF�h�0�a1e�1 b�,:
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8CIENTIrIC AM ERICAN SUPPLEMENT No. lS44. Price 10 cents. To be had at this omce and from all newsdealers. 

THE GENERATION OF STEAM.-A 
lecture by Geo. H. Babcock delivered ' In the Sibley 
College Conrse. I. The production of Rest. Furnaces 
for burning bltnmlnons and anthracite coal, wood, .a .. · 
dust, waste lit"", natnral gas, etc., det!ertDed. II. The 
g,e¥��

a
�g:s��Jit�:· o��;pr��tr:eU1:::r��&'ie 

t.alued In ScIKNTI1!'IC AMERICAN SUPPLElIENT, Nos. 6'j4 and 6�lS. Price 10 cents. To be had at this olllce 
and from all newsdealers. 

Elevators and Hol.tlnlf Machinery, 
3S PAU.K ItOW, NEW YOB K. 

Novelty H�ir FurniCeL. 
Expose an Immense Heated 

Sunace. 
Extract all the Heat from 
the Gases. Furnish Pure 
Warm Air In Abnndance. 
Fourteen Years of Test. 

Universally satisfactol'J'. 
Send for U Our Furnace Book." 

Abram Cox Stove Co;; 
IIANUBACTURERS, 

PhIladelphIa and ChlCl!go. 

ELECTRIC CONVEYORS.-DESCRIP-
tlon of twO IngenloD8 S)"Stem. for the electric csrrIage of small packages. Dlnstrated with 13 engravings. Oon-464. l'rIce 10 cents. To be had at this office and from all newsdealers. -

Barnes' Patent ' Foot Power Machinery. 
WORKERS OF WOOD cit METAL. 

w1tl1out _ I"' ..... by using outtlta o�-KaahIDer, 
0&Il bid lower, and save more money ftOm tl;a�e 
tb.elrjobl, thaa by aDY ot.b.er Dle&nlfordolnc 
their wort. Also fOl" • lI1d1lit!la1 Bchoola 01' HOllla '1'raID!DI. With them boy. can acquire pracUoalj�uJ'w 

::lv='!o··;=t�r��J�r Qem. 
W. F; "" JOHN BARNES CO • •  

No . .  19811 .--1111'0), Ill. lIockfor4, IlL 

WEITIIYEB. PATENT FUR1fAOE 
BOILERS OF EVERY DESCRIPTION. 

IDE Automatic Engine8, TractiolJ and Portable Engines 
&TE.A.:a!I: R.O.A.:J:) R.O:E.a:E.aER.&� 

.... rut.reel !lf Fou n d  and Mach i n e  Department, 
U • .  S_ 

�. JOHNS' Established 1858. 

Asbestos Patented Roofi'ng 
FXR.Ef-PR.OOF. 

This Is the perfected form of Portsble Roofing manufactnred by nai for the pas' 
thirty years ; 18 adapted for 'use on steep orllat roofs In all Climates, can be euslly 
:�S

l�"!c�p��:��l':e lI�[�:"by
a
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·ts only about half as much as tin. �mples 

H. W. JOHNS MFa. CO. ,  87 Maiden Lane, N. Y. 
Chical'o. Philadelphia. London. 

Sole Manufacturers of H. W. Jahns' L.quld Paint., Asbestos Fire-Proof Paints, , 
Sheathings, Building ]<'elts, Asb ... tOB Steam Packing., Boller Coverings, etc. VUI.CABESTON 

I'I.ton-rod Packinlf Rlnlfs, Gamet., etc. 
Moulded 

THE DEVELOPMENT OF THE M ER· 
curial Air Pnmp.-By Prof. Slivanns P.Thompson, D.8c. 
An Intere8t1ng-lilstorlcal paper In which tbe various mer-
��I�����nd=ff�:eai�YJI'::�3��r��: pr
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n. Down .... rd driving 
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s. l�. Upward an/dOwn. ;:;��r�=. P�'f.P:techaill����g::'n':� ... VWfrh B6 engraTlngs. Contained In Sc n � TI1!'1C AlIERICAN 

!!{;PPLEMIINT. Nos. 6�9, 6:10 and 631. PrIce 10 cent. 
each. To be had at this omce and from all newsdealers. 

GHARTHR'S GAS HNGINH. 
2 to 2a H. P. The81mplest, most Reliable, and 

Economical Gas Engine 
in existence. 

An Impulse at every revolutiou. 
Perfect steadiness I<uarllnteed 
for Arc or incandescent Electric 
Lights. 
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hour to ench indicated H. l'. 
A Perf'ectly Safe Motor 

for All Places and Pnrpo.e •• 
New York Agent, JOHN J. BOCKIE, 47 Dey Street. 

Chicago Agent, H. H. LATHAM,'3l8 Dearborn Street. 

Williams & Orton Mfg. Co. . 
P. o. Box 148. STERLING, ILL. 
DRY AIR REFRIGERATING MACHINE. 

[] UNE 1 6, 1 888. 
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THE PHONOGRAPH.-A DETAILED 
description of the new and Improved torm of tbe pbo
nograph juet brougbt out by Edison. With 8 engravinlts. Contained In SCTItNTIFIC AMERIOAN SUPPLE
MENT, No. 632. Price 10 centS. To 00' had at tbis 
office and from all newsdealers. 

A U T O M AT I C  CUT O F F  E N G I N E S  � � ,  �" ,�,c 
r '  " - � - ,  r � '  _ , "' ,. ' � " , :; L r  
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BRA' 88 W OBI Small Br�8 '!ra'i� � Iodell 
, Also Nic&':.1 pratlnlr. 

T. L. 
��:.:!�enn. 

SY K A � lJ � f  MAl l t A � l t \ K U � Wu�KS 
,\ � -' I q t { r- r ;... 

Mention this paper. 

ICE-HOUSE AND COLD ROOM.-BY R. 
G. Hatlleld. With dlrectloD8 1M construction. Fonr 
engravings. Contained In 8cmNTIlPlO A)(ERICAN SUPo PLEMBNT, �9. l'rIce 10 cenq. To be had at thIs 'omce 
IDd of all newsdealers. 
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Jtitutifit �mtritau 
.ESTABLISHED lS4o. 

The lI.st Popular Seleotlle Paper In the World. 

This widely clrcnlnted and splendidly I\Instrated 
paper Is published weekly. Every number contslns a\%
teen pages of usefnl lufolmatlon and a large number of 
original engravings of new Inventions and discoveries, 
representing Engineering Works. steam M aChinery, 
New Inventions, Novelties In Mechanics, MannfHctnreII, 
Chemistry,Eleetrlclty, Telegraphy. Pbotography, Archi
tecture, Agrlcnltnre. HortlcnIture, NatnraI History, etc. 
Complete LIst of PatentS each week. 

Terms of SubllCrlption.-one copy of the SCIEN
TIFIC AMERICAN will be sent for om vwr-62 numb� 
postage prepaid. to any snt.scriber In the United States 
or canada, on receipt Qf thl'ee IIt.l lnr. by the pnb
IIsheD!; six months, '1.50 ; three month., aLOO. 

Clubs.-SpecIaI rates for several names, and to Post 
Masters. Write tor partlcnIars. 

' 

The safest W&y to remit Is by P08talf0rder. Draft, or 
Express Money Order. Money careflitly placed Inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, bnt Is at ,the sender's risk. Ad
dress all letters and make all orde1'l!, drafta, eto., PIU'
able to 

�'O"NN &; COo, 
36 1 B roadway. N ew York. . -

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

THE SCIENTI1!'IO AMERICAN. but Is unIform there'll'lth 
In Size, every number containing sixteen large pages full 
of engravings. many of which are taken from foreign 
pspers, and accompanied with translated deacrlptlons. 
THB SCI ENTIFIC AMERICAN SUPPLEMENT Is published 
weekly, and Includes a very 'II'Ide range of contents. It 
presents the most recent papers hy eminent writers In 
all the principal departments of Science and the 
Useful Arts, embracing Biology, Geology, Mlner&logy. 
NatnraI mstOl'J', Geography, Archreology, AstronomT. 
Cbemistry, Electricity, Light. Heat, Mechanical Engi
neering, Steam and Railway Englneeting, Mining, 
Ship. Building, Marine Engineering, Photog!'uphT, 
''':echnology, Manufacturing Industries, SaLltsry En
gineering, AgrtcnIture, Hortlcnlture, Domesttc Econo
my, Blograpby, Medicine, etc. A vast amonnt of frB1!h 
and valnable Information obtainable In no other pub. 
IIcatlon. 

The moat 'mportant .En!lineenng Works, M echanlOll'l8, 
and Manufactures at home and ab�o&d are Illustrated 
and described In the SUPPLEMENT. 

TO BUSINESS MEN. 
The value o f  the SCIENTIJl'IC AMERICAN as an advertising medium cannot be overestimated. Its circulation Is mMY times !!Teater than that of any similar jonrnal now published. It goes luto all the Ststes and Territories, and Is read In all the principal libraries and readIng rooms of the world. A business man wants something 

DescriptlO/l of Hall's Improved horizontal dryalrrefl'llf: 
erator, deslJmed to deliver about 10,000 cubic feet Of ,  
cold air per DOor, when running at a speed of 100 revolu
tions Per minute, and capable of reduClnt the tempera-
�g:���d�dr:"el:�:o���' t�

l
�p lI����'li 

Price for the SUPPLElH:ENT for the United Ststes an4 
Canada. �.OO a year, or one copy of the 8cmNT1F[c AlI
EItICAN and one copy of the StJPPLElI'ENT, both maUed 
for one year for t7.00. Singl e  copies ]0 cents. Adclres8 
and remit by postsl order, express money order; or ch�, 

m,UNN & Co • •  361 Broadway, N. Y. 
Publishers SClBl'fTIII'JC AMERICAl(, . . Bui1ders �clition. ' 
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advertl_ ln the SCIENTI1!'1C AMERICAN. And do not 
let the )1dvertlslDjI agent Ibtluence you to substItute 
some other paper for the SCIENTI1!'IC AMERICAN, when selecting a list of publlcat!on. ln ' wnton you decIde It is for your Interest to advertl&e. This is frequently done, 
for the reasou taat tae agent gets a larger commiSSion 
from the pspers having a smwl Circulation taAn I. allo,.
ed on the SCIIIlNTIFIC AMERICAN. I<'or rates see top of IIrst column of this page, or ad-
dress ' 

MUNN '" CO .. Pnblt8heh, 
361 Broadway,· New Y ork. 

dl8jp'8tn8 \l]ustratlve of Its performance. �ntalned In 
SCIENTIl'IC AMBRIOAN S UPPLDlENT, No. �8S. PrIce , 10 cents. fo be had » this omce and ftom all new ... 
dealers. 

WIRE ROPE 
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