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'lBB PHYSICS OF THE BICYCLE. 1 lantern illustrations. The first of these was by Prof. 
Referring to our article on " The PhY!'ics of the W. M. Davis, of Harvard, on the "Geology of the 

Bicycle," contained in th e SCIENTIFIC AMERICAN of I Connecticut Vallpy." His style is a model of clearness, 
August 3, 1895, thp Bo�ton Journal of Commerce has to and he gave to even those of his hearers who were 
say: "It il! with extrpme reluctance that' our' expert familiar with the main facts a more vivid apprehen. 
bicyclist is compellpd to dissent from the views of so sion of them. '.rhe lowlands and h ighlands, the 
able and accomplished a n  authority o n  physical sci· valleys and mountains, the ridges a n d  sheets o f  sand­

ence as the SCIl,NTIFIC AMERICAN, as to some of the stone, the scattered bowlders and beds of gravel were 
conelusions arrived at in the above clipping. Be has all made tl'ibutary to practiC'al lessons concerning not 
just returned from a three weeks' tour of duty, doing the only geology but also geography, agriculture and the 
convol utions of the White Mountains, and the expert progl'ess of civilization. The other lecture was by Dr. 
practical knowledge of 'biking' which he has gathered Cornelius Van Brunt, of New York, concerning the 
in on this as well as several other occasions makes it "Wild Flowers of the Connecticut Valley." He showed 
evident to him that the writer is not much of an ex· rapidly and with running explanations 140 lant ern 
pert on the bicycle, or he would have noticed at the !>lides which were all taken from nature by himself and 
very first that there is a constant effort to keep the painted by Mrs. Van Brunt, and w hich are certainly 
wheel in an upright position. In just the act of keep· II som e of the most brilliant and beautiful slides ever 
iug the balance alone, to say nothing about steadying, shown on the screen. He admitted , h owever, that 
the wheel has to be turned to the right whenever the i most of his specimens were from the Hudson River 
rider finds him8elf falling in this d irection. which Valley, though none were exhibited that could not be 
gradually brings the wheel under the center of gravity, also found in the valley of the Connecticut. 
and turned to the left wh enever it is found necessary In connectiou with these illustrated lectures which 
to catch the balance in this direction. An expert has were given in the City Hall, and were complimentary 
no trouble in jumping on the crank sh aft of a single to the citizens of Springfield, mention may here be 
wheel and keeping his balance in all directions, with made of the day given by the sectioll of physics to the 
only one single point benea.th him to rest upon, by subject of color photography. This was in what is 

Jllliidill� Edition of Scientific American. [ SimPlY increasing the speed of the wheel whenever he known as Evangelist Hall, a much smaller room, aud 
THE BurLDING );Jl1lTlO� o� 'ruJ< SClENTIFIC AMEIUCAN is a large and is tipping forward, and slacking up to regain any ten· the hearers were m ainly mem bers of the association. 

��3np��p��t\���ti:<!vSP��i��\���git�U��d:r�n���nl�c����in'a!�O�u�t�; dency to fall backward, guiding to either the right or The main paper on this fascinating art was by Mr. 
h"uN���;;-8a��t���\�t������u�!r�at�sh�����fe&�·i���u�.re��i�N�'J;"��� left to keep in an upright position. To stand still on F. E. Ives, of Philadelphia, whose experiments have 

����;'����1t�J\���r�.;�\�.:l?�� i� I��'�'��PJ�' Hasth� largest ctrculation a bicycle the front wh eel is turned to an angle of about been frelJuently described. Three different methods 

ors�rl�rC����:502������. ,rt���{ig"ffJ.f.!\rtu':!;��e���\e;fe��ai:.��a�:�:: 45' and pedaled forward and back just eno ugh to are now attracting attention. The Lippman, or direct 

�8g:.�����I.We;0;e��n;¥�"fo�f:�I��s'i'!tl. ��l�iiT����tn�:,R�trati��: pre!lerve the center of gravity." process, is based on the theory that if the light which 

���,�k��,���&iO�e�7.II;F��gr:��TJg:t'J(ifJJ�F�gu:-t:i!�Iirt.'tJo��ea::P' All this simply substantiates what is said in the ar- forms the image passes through the sensitive film to a 
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ticle referred to. If the writer had g one a little deeper mirror in contact with it, the reflected rays produce 
into the ph ysics of the subject, h is comment might the desired phenomena within the film. In practice a 
have been different. structllreless film of bromide of silver in gelatine i s  

Why i s  a "  constant effort" neces8ary t o  keep the lJi- used backed by mercury. But o u t  o f  thousands of 
cycle up? It is becau se the .i additional force" men- exposures few are successful. Hence the public ex­
tioned in onr article, such as the movement of the pect better results from the composite meth ods of 
rider, an obstruction, or the wind, acts upon the wheel Joly or Ive�. These rely on the fact that all colors can 
to change its plane of motion,  whereupon the rider be reproduced to the eye by mixtures of three spectrum 
must make some effort to maintain his balance, as colors-red, green and blue violet. Three negatives 
stated by the" bicycle expert." are made by exposures through selected color screens 

No one can take the first lesson in bicycle riding adjusted to yield a record of the colors of the object, 
with out h aving it thoroughly illlpressed on his mind and a positive made from this set of negatives can at 
that there "must be a constant effort to keep the any time be translated in color by lantern projection, 

NEW YORK. SA'.rURDAY, SEPTEMBER 14, 1895. 
wheel in an upright position." But this does not alter or in the photochromoscope. Three images are super-
the" physical fact." It is still true that" a body in imposed on the screen, and the three primary colors 
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motion persists in maintaini ng Us plane of motion un- are found to be mixed in s uch proportion s as to reo 
less some additional force acts on the body at an an· prod uce every color and gradation of light and shade. 
gle to the original line of rc.otion." The additional In practice th e complete color record i s  now made on a 
forces referred to which tend to upset the bicycle are single sensitive plate, at one expo&ure. Permanent 
accidental and very frequent, requiring the almost color prints can also be made from the negatives on 
continuous swinging of the guide wheel i ll one direc- paper, though by a complicated and costly process de· 
tion or the other, as stated by the "expert." An ex- tractinl! from its practical value. Joly, in place of three 
pert w heelmall can keep upon a straight course with- separate color screens, uses one particolored screen 
out manipulating the guide wheel at all. made up of narrow strips of red, blue and green, get· 

A bicycle with the guide wheel fixed, with a load im· ting the same result as the Ives process, only by a 
movably fastened to it, when set in motion on a smooth short c ut. Serious practical difficulties are met, and it 
surface, will retain its upright position so long as its is liable to yield ill the lantern the effect of a colored 
momentum lasts. A common wagon wheel set rolling picture on ribbed paper. All th ese matters were ex­
with considerable speed will roll on alone in a vert i- plained in detail by Mr. Ives, w h o  ended by delighting 
cal plane until it meets an obstruction or loses its mo- his audience by the exhibition on the screen of his own 
mentum. admirable and !1urprisingly beautiful photographic 

There is truth in the" bicycle expert'8" remarks, but reproduction in natural colors of objects varying in 
they do not in the least alter the physical fact as orig- size from a box of candies, or a bouquet, up to the mag-
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PROCEEDINGS OF THE AMERICAN ASSOCIATION AT vivid green of the foliage, and aU other tints and shades 
SPRINGFIELD, MASS. were brought out with a truthfulness and loveliness 

Besides furnishing facilities for seeing Forest Park, sur passing the skill of the paiuter. 1895. the Armory and other local attractions, the generosity In this same section remarkable facts were given by 
of the local committee gave the �cientific visitors an Professor Van Nardoff, of Barnard College, proving 

PAGE opportnnity to see some of the educational institutions beyond question that red, green an d blue are the 
I. ASTRONOMY.-Tbe Beginnings of Astronomy.-Notes on tbe of Western Massachusetts. A special train took 300 of primary coiors, instead of red, blue and yellow, as 

���IYE�1;�7fln?t;:;1��\:�c:noJ l:!;�r�n��·�����i.��.�����.���.�� 16136 them to Amherst, where they first inspected th e State I has long been stated. His d elicate apparatus formed 
II. B�8r.c�'1'�c�Pt�-����0��re·w;';'ii.·oii·TJiomai"HenrY·iinXiey. 16(36 agricultural college, its farm and garden, and particu- white light from th e former three as primaries, and 
Iu.(!l�tltl�s��rJ�tir:rM�-=���n������oO!��tT::�l:���r:!Ttu'o: 16J37 Jarly its jn�ecticide experiment station, where war is also brought out various tints, by ingeniou s  combina-

��rt6?sungp��:��{Ye�g�����i"�A:g�kt,i����iOJe�:irede�r.��t�lt�g�� waged on the gypsy moth, the elm beetl e  and other tions whose ruechanical details were devised by Mr. 
�ia���n�u�.n������.����d:.���.I���:.���.�.I�.���i.��?���?t.i��:-:-:�.�I.i��: 16426 insect pests. Next the laboratory, observatory, libra- F. W. H untingdon , of Montclair, N. J. 
tb�b�l1feo�;j(m��������fm:8�·r.R������·.-:-.:.�� .. ���� .. �����.�.?��� 16129 ry and cabinet of Amherst College were visitec. The One of the most interesting papers was on voice pro-

1 
V. e��t����p;P�:'!U!fifg�!�i�:.e��;i;;:).�Rtr�e ta���'\.;-t£� famous collection of twenty thousand tracks made d uction, and another on voice analysis, by Dr. 

v. :li:t1i:'b'¥'kM'�NP'��'!,\�-���g:�:;a�}07Jepoiari�·iiig·ii"tie':ieB::':TIii. ItW2S ages ago by birds and reptiles was explained familiarly Muckey and Dr. Hallock. These were illustrated, 
ari1i�\eU��:c��b.'f�{�g�=���'iFb�i���'::i�:��I::,r!�i�';�tt���iilii·af''' 16432 by Professors Hitchcock, Emerson and Cope. These showing the vocal cords in action. The total range of 
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Towers. New Ryde.-Gives a de.cription of tbe remarkable trees. w hat was slgmficantly named the Bl'ontozoum g)gan- sang from G2, With only 192 V) bratlOns per second, up sbL���o�l!.dJgri"a":"'ba��f��lrr�?�lemu,;t;.aiioti::::::::::::::::::::: 1= teum, literally the gr�at thunder beast. The stale jest, to C6, with 2,048 vibrations-a range of four and a 
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Xl.t�U'f'sics::,:,wj,iii·K·eeii';iiie·w·Ji;,el·rii,;n·uiij:':i:iiiin;'ir,;ilo;;.:::: l� fine art gallery, cabinet, and botanical garden were I for the fundamental and overtones so as to sound in 

xIlEE�l<{'�1���ri.s.�l;;c���er:s�f�s pa':er��:lIin':"a't����iOn �� much admired. Trolley rides were taken to Easthamp· 'sympathy, and to ca use tillY gas jets to flicker. 
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before this section, on " Recent Progress in Optics," 
sh owed h ow rapidly the army of workers in that di­
rection had increased and what wonders they were ac­
compl ishing. Any notice of such an exhaustive paper 
must necessarily be incom plete. The physicist is  
nearly powerless WitllOut the aid of  a h igh order of 
mechanical skill. This  is exempli fied by what Brashear 
has done to h elp Michelson tl) measure the waves of 
light with accuracy so great that no error equal to 
one-twentiet h of a wave length should appear on the 
reflecting surfaces. This f'ntire work h as been dis­
tinctly American. Fluorescent sol utions enable us to 
bring within the domain of optics many wave lengths 
previously invisible. It is proved that the shining of 
luminous paint is accompanied with chemical action, 
and renders probable what may be termed chemi­
luminescence. The fact that substances which show 
no l ight at ordinary temperatures become lu minous 
when warmed warrants  the special term thermo-lumi­
nescence. On the other hand, many substances grow 
luminous at the temperature of liquid air (-180° C.) 
that ordinarily seem incapable of it; e. g., i vory, gela­
ti ne and pure water. All luminescence is probably 
jointly physical and chem ical. The prohlem of secur­
ing on the photographic plate a lasting image of the 
varied tints of the spectrum has at last been fully 
solved, from a scientific standpoint, even if  commercial 
dflmands are yet made in vain. Thi s  naturally led 
P1'Of. Stevens to a rflview of the experiments by Lipp­
man, Joly and Ives concerning color photography. 
He also rapidly reviewed the recent applications of the 
s pectroscope, and recent researches i n  the domain of 
polarized light. He spoke of progres� i n  physiological 
optics. 

Dr. Will iam McMurtrie's add ress before Section C 
was on " The  Relation of the Industries to the Ad­
vancement of Chemical Sciflnce." This was finely il­
lustrated by the history of thf' development of the coal 
tar color industry, and other examples of the interplay 
between the new elements, new compounds, new laws 
and new methods that are constantly following each 
other so rapidly that few of us can keep ourselves in­
formed concerning them. The study of the ultimate 
history of all i ndnstries will sh ow that, as they grow, 
they make increasing demands upon educated men. 
For this reason the demand is growing for a combina­
tion of chemical and engineering knowledge in the 
same person.  

Th is remark naturally leads us to a word about Prof. 
William Kent's addre,s on the" Relation of Engineer­
i ng to Economics. " The true definit ion of engineer­
ing is t hat it is "the art of d irecting the great sources 
of power in nature for the use and con venience of 
man." Political economy is the science of  wealth ; 
but engineering is its producer by uti l izing the  forces 
of wind, running water, fuel as found in forests, coal 
mines, natural gas and oil wells. Mr. Kent dwelt par­
ticularly on the results accom plished hy the use of 
coal as a vast source of reserved power and energy. 
After many quotations  from the standard authorities, 
and examples furnished by the existing state of things, 
he concluded that engineering will contribute more 
largely than any other cause to mel'ge capital and 
labor, by making the la1:Jorers themselves the cap­
italists. This will be the crowning' tri um ph of engi­
neering, and will warrant the pol itical economists in 
bnrning all their old books and building a superb 
monument to James "\Vatt, the engineer, who did 
more than all others to increase the wealth of the 
nations .  

One of  the most ancient things men have ever made 
is the arrow, and, perhaps, no living man has ever 
made this weapon the subject of such careful and suc­
cessful study as Frank H. Cushing, the vice-president 
of the anthropological section. He skillfully  traced 
it back to its simplest beginning, and told its fasci nat­
ing history down to the present day. He told his  own 
boyish experience in trying to manufacture stone ar­
rows like those of the I ndians, his tool being a tooth 
brush handle tied to a rod with a shoestring. He 
claims that this success proved that the primitive man 
first tried to shape an arrow from bone, then found, 
as he himself d id, that the bOllfl would chip away 
flakes from the flint, and th us discovE'red that most an­
cient of all the arts. He also expressed the conviction 
that the primitive men, j ud ging by his own long resi­
den�e ami d  the arch aic Zunis, and other aboriginal 
tribes, must have had many sim ple, yet ingenious 
methods of work. They sought the m aterials amid 
beds of pebbles or buried ledges, blocking out the 
blanks for easy transportation as broad, leaf-shaped 
blades which were hidden in the soil. These caches 
are found to-day on old Indian ranges. They learned 
to work rapidly. He testified that in thirty-eight 
min utes he had actually made seven finished quartz 
arrow t ips. Certain ce)'emon ies were performed after 
the arrowmakers had done  their work, which were de­
scribed. The shafts were cut with d u e  sacrifices, peel­
ed and seasoned with referenee to the uses to which 
they were to bf' put, for war or the chase. The feather­
ing was from the  wings of f'agles or hawks, split, trim­
mf'd, and t ufted aceording to special ideas of their own. 
Mr. Cushing gave details of the methods of the Pue-

J ,ieutifi, !tUtti'''u. 
bIos, the Peruvians and others, in making not only Professor Bickmore, each ill ustrated, one presidential 
arrows, but knives, spear heads, harpoons and all the and seven vice-presidential addresses. On Sunday, 
various flint tools and implements. In his opinion, though there were no business meetings, most of the 
many of t hese articles werE' used indifferently for pulpits of Springfield were occupied by clerical mem­
sundry purposes, just as a boy now uses h is  jack knife bers of the A. A. A. S., among whom may be men­
in many ways. tioned Professor G. F. Wright, of  Oberli n ; Professor 

The arro w was reverenced by primitive man. The W. N. Rice, of Wesleyan University ; President Wood_ 
best archer became the born lead er. The chosen ar- row, of South Carolina ; Dr. H. C. Hovey, of Newbury. 
row was the chieftain's sign. A bundle of these port. Religious addresses were also made by Major 
weapons was the most costly offering to the gods. Jed Hotchkiss, of Staunton, Va. ; Miss Alice C. 
Thus it  won its phce, not only in war and the chase, Fletcher, of Cambridge, and several others. 
but in worship and ceremony. So it was amid the Ro- There were in attendance 367 members and fellows, 
mans, the Babylonians and the Chinese, as well as hailing from thirty States and from Canada. 'I'he ranks 
amid the early races of this country. Incidents were have been thinned this year by the death of 42 mem­
told showing its use in prayer, �acrifice and di vination, bel'S and fellows, and increased by the election of 185 
and its relation to records, writings. gambling, and new members; wh ile 58 old members h ave been pro­
astrology. Thus what was at first but a flint taken moted to be fellows, and two persons were made hon­
from the ground became a symbol and a message for orary fellows. 
revealing the most secret thoughts of the hUllJan soul An i mportant step was taken in instructing the 
and a plumed stylus shaping the history of mankind. president and permanent Eecretary to arrange with 

Before the same section Mis� Alice C. Fletcher read the Uuiversity of Cincinnat i  for safely Htoring the vast 
a paper on "Indian Songs and Music," giving the re- Illass of volumes and scientific papers that h ave accu­
suIts of long study among thfl native tribes of our mulated at the Salem office. 
country. She reminded her hearers that every Indian Bullalo was chosen as the next place of meeting, 
ceremony had its appropriate music, and that among where the association has been in the habit of meet­
the aborigines, as well as among civi lized nations, the ing every ten years. It was d ecided to meet in the 
songs of any people express their emotional life. IIl- fourth week of August, 1896, and to begin on Monday 
stead of being always improvised, as is commonly sup- instead of on Thur�day, although this change was not 
posed, Illany Indian songs h ave been han ded down m ade without considerable opposition. 
from former generations. Yet a good new song rapid- The following officers were chosen for the ensuing 
ly wins popularity, and travels from tribe to tribe. year, viz.: 
The difficulties were related that had attended her President-Edward D. Cope, of Philadel phia. 
efforts to collect Indian songs. Sacred songs and Vice-Presidents-A. Mathematics and Astronomy, 
love songs were the most hard to gather. Persons Wil l iam E. Story, of Worcester, Mass. ; B. Physics, 
llJay l ive a long while among the I ndians and never Carl Leo Mees, of Terre H aute, Ind. ; C. Chemistry, 
hear them. In recording their songs the graphophone 'V. A. Noyes, of 'ferre Haute, Ind.;  J), Mechanical 
has been helpful, where it was available. The rh yth m Science and Engineering, Frank O. Marvin, of Law· 
is always marked, usually with motions of the body. rence, Ran. ; E. Geology and Geography, Benjamin K. 
But there is also a material sense shown by sing- Emerson, of Amherst, Mass. ; F. Zoology, Theodore N. 
ing in unison. Miss Fletcher h as studied h undreds of Gil l ,  of Washi n gton, D. C. ; G. Botany, N. L. Britton,  
I ndian songs and those of widely scattered tribes, com- of New York C ity; H . Anthropology, Alice C. Fletcher, 
pari ng them with the folk song of other races, with of Washington, D. C.; I. Social Science, William R. 
the resul t that they are universally built along the Lazenby, of Columbus, O. 
tones of a chord. Even when they sound l ike wild Permanent Secretary-l!�. "\V. Putnam , Cambridge, 
shouting this is found to be the case. The h armonic Mass. 
sense guides the voice when set going by the rhythmic • '. • 

impulse. In each song occurs a short melodic phrase, The Moon'" Po,ver over the 'Veather. 

and these phrases are correlated in to c1aul:'es. Fallacies about the moon are n umerous, sneh as that 
Profeswr F. W. Putnam, whose long continued t.he full moon clears away the CIOlld�; that you should 

labors in archreol ogy entitle h im to speak with au- only sow beans or cut  down trees in the wane of  the 
thori ty, described symbolic carvings on the ancient moon ; that it is  a bad s ign if  she changes on a Satur­
mounds of Ohio. His conviction is that the mound day or Sunday ; that two full moons in a month will 
builders were a branch of the great southwest people cause a flood ; that to see the old moon in the arllls of 
who were represented by the ancient Mexicans, who the new brings on rain, and llIany oth ers, of which a 
reared the cities of Yucatan, and that these symbols I catalogue alone would take up a good deal of space. 
closely resemble carvings found in Central America. M. Flammarion says that .. the 1lI00n's i n fluence on the 
Dr. Haliburton followed with remarks on the year of weather is negligible. The heat reaching us from the 
the Pleiades in prehistoric star lore ; claiming that all moon would only affect our temperature by twelve mil­
over the world are vestiges of a calendar regulated by lionths of a degrE'e; and the atmospheric t ides caused 
that group. He cited the Greeks, Romans, P ueblos, by the moon would only affect the barometric pres ­
Polynesians, Blackfeet Indians, etc . ,  and was fully sure a few hundredths of an inch -a quantity far less 
confirmed in h is  remarkable statements by Professor than the changes which are always taking" place froUl 
Peet, Mr. C ushing, and other members present. other causes." On the whole we are disposed to agree 

Professor G. F. Wright brought what he claimed to with the rhyme w hich thus s ums up the subject: 
be an additional relic of prehistoric man in America, The moon and the weather 

in the shape 'of a rough bit of stone from the glacial May change together; 

gravel near Steubenville, Ohio, which excited consid- But change of the moon 

erable discussion. By some it was regarded as a true 
glacial i mplement, while oth ers doubted. The general 
feeling seemed to favor his claim. 

A t a joint meeti ng of several sections, Professor W. 
L. Moore, the chief of the weather bureau, spoke on 
its relations to the science and ind ustry of the conn­
try. As a single instance he cited the fact that $36, -
00 0, 000 had been saved to our shipping by the predic­
tion of one great Atlantic storm la�t year. He marked 
out the new fields of inquiry that the bureau ought to 

Does not change the weather. 

Even the halo round the moon has been discredited, 
for Mr. Lowe found that it was as often followed by 
fine weather as by rain,  and Messrs. Marriott and 
Abercromby found that the lunar halo i mmediately 
preceded rain in th irty-four cases out of sixty-one. We 
always have a l ingering hope that some fut ure 
meteorologist will disentangle the overlapping influ­
ences, and arri ve some day at a defini te proof t hat OUl' 
satellite. after all has somethi ng to do  with our 

enter, especially amid the upper strata of the air, and weather.-Nature. 
the study of the soil as well as the air in forecasting ------..... ,..,.-, .... ------

frosts. He traced the development of the weather Ho", to Sncceed as a Chemi8t. 
b ureau from the time when it only gave out. " proba- " I  noticed," said the druggist to his assistant, "that 
bilities " down to the present accurate forecasting by a gentleman came in with a prescription, and that you 
States. took it and gave him the stuff in about three min utes. 

The nine sections met in different buildings, some of What do you mean by t h at?" •. It was only a little 
them far apart, and it was out of the question to keep carbolic acid and water," replied the assistant. " I  
track of all the papers one wanted to hear. Many of simply had to pour a fe w drachms of acid into the bot­
those not now mentionfld were no doubt of equal tIe and fill it up with water." "Never mind if  you had 
value with those reported. It was worthy of note only to do that, " the druggist  declared. " Don't you 
that many of the sections gave prominence to educa- know that every pre8cription must take at least hal f 
tional features of their special work. Giving a sum- an hour to fill or the customer will think he i sn't get­
mary of the work done: there were 42 papers read in ting anything for h is  money ? When a prescriptioll 
the section of Chemistry ; 34 in that of Physics ; 33 in for salt and water, or peppermint and cough sirup is 
that of Anthropology ; 28 in that of Botany; 19 i n  handed to YOIl, you must look at it doubtfully, as if i t  
that of Geology and Geography; 16 each in  the  sec- were very h ard to make up .  'I'hen you must bring it  to  
tions of Astronomy and of Zoology ; 13 in that of  me, and we will both read it and shake our  heads. After 
Economics and Statistics-or, as it is henceforth to be that you go back to the client and ask him if he  wants 
styled, " Social and Economic Science," and 6 in that it to-day. When he says he does, you answer that 
of Mechanical Science and Engineering. 'fhis makes you'll make a special effort. Now a patient appreciates 
a grand total of 207 papers actual ly read in the nine a prescri ption l ike that he's had so much trouble over, 
sections, not counting the large number read in the and when he takes it he deri ves some benefit from it. 
affiliated societies meeting before and after the parent But d on't you do any more of that three-minute pre­
organization. Besides these there were three public scription business, my boy, if you want to become a 
addresses by Professor Davis, Dr. Van Brunt and' first-class druggist."-Sheffield Telegraph. 
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AN EFFICIENT COFFEE DRIER. operated by the movement of the lever, the wedge I of ordinary comlllercial leaf are beat('n out from a sin-

The ill ustrat ion represents  a stearn and hot air heated sliding between the front cross bar and another ad- gle dollar's worth. One of the m ost strikin g charac­
drier so constructed that all the contents of the dry- j ustable cross bar. '1'he rear cross bar has rearwardly teristics of tellurium is its extreme brittleness, as noted 
ing chambers mmt be thoroughl y and similarly heated, extending arms connected by a cross bar moving in ex- both as regards copper and gold. It  looks somewhat 
the hot air being centrally in troduced to the  cylinder tensions from the casi n g, and the latter cross bar is like silver and is very crystall ine. It is slight ly less 

of the drier and n ecessarily escaping t h rough the ma- adj usted to th e  desired position by m eans of screws heavy than iron . -Min . and Sci. Press. 
terial bein g  dried. A pat('nt has been granted for th e and wing nuts. _ • •  , • 
i mprovem ent to Em i l i o  Cabrero y Ech eandia, Las The cross bar next the plunger has a series of aper- THE " BRISTOL " COUNTER. 

Marias, Porto Rico (address in care of C. A. Delgado, I tures registering with apertures in th e  bottom of the The illustration representR a sim ple, efficient and 

:- - r  .... 
- �  

ECHEANDIA'S COFFEE DRIER. 

76 Broad Street, New York). The d rier cylinder has 
closed en ds and axial s leeves rotating on an air pipe, 
the sleeves hav i n g  sprocket wheels driven by ch ains 
from a drive shaft. The m ater ial to be dried is re­
ceived in circu m ferential compartments, formed be­
tween perforated wal ls, the inner one of which is m ade 
of wire gauze and supported on cross pieces secured 
to th e end plates, while the outer wall, preferably per­
forated only on horizontal strips, is simil arly sup­
ported on cross pieces, w h ich d ivide the space be­
tween the inner and o uter walls into compartment s, to 
cause the grain to be h el :l  more evenly in the revolv­

ing cyl i nder. There are also holes or openings in the 
cross pieces to faci litate the  circulation of heat, and 
the corn pa l·tments are fil led and emptied th rough cir­
c u m ferential h ul es over w hich m oves a sl ide plate. 
Through the axial  sleeves passes a central perforated 
air pipe connected w i th a h ot air supply by a pipe in 
which is  a blower, to drive the hot air received from a 

furnace funnel into the drier. Supported on t h e air 
pipe i n  the upper half of the  cy linder i s  also a frame­
work with hollow heads carry ing a cluster of  steam 
pipes, connected at one end wit h  a steam supply and 
at the other end with an exhaust pipe leading back to 
the boiler. '1'he cylinder is thus h eated by t he hot air 
forced i nto it t h rough the central pipe and also by di­
rect rad iation from the steam p i pes, q uickl y  and 
evell ly dry i ng t he coffee, grain, or  other material h eld 
in the com partmen ts, as the revolutions of the cylinder 
tumble about the contents of the several com part­

ments, and bring them all equal ly u n der the influence 

of the heat. 
• , e  • •  

A MACHINE FOR PACKING CIGARE TTES. 

A m achine of si lllple construction to facilitate the 
pack ing of cigarettes, and read i l y  adjustable for pack­
ing different n �m vel'S, is sh own in the accompanying 
il lustration, and forms the subject of a patent issued 

NORIEGA'S CIGARETTE PACKER. 

to Mr. Eloy Noriega, of A partado 516, city of Mexico, 
Mexico. A suitable vase is recessed to form a box to 
which is  hinge J a lid, sho w n  raised in the engravin g, 
and at the front side of th e box i s a slide way for a 
pl unger, t h e  rear sid e of the slideway be ing formed by 
an adj ustable  cross bar, the plun ger and t he cross bar 
being recessed on the i r  upper faces to permit the move­
m e nt over them of a lever pivoted to the rear of the 
box. At the right of the  plu n ger is a cigarette recep­
tacle whoee rear wall is formed by block drawn rear­
ward by a spring and pressed forward by a wedge 

casing at different distances from its front, screws low priced counter, man ufactured by C. J. Root, of 
being placed in different  apertures as the bar is moved Bristol, Conn. Its movements are positive, noiseless, 
back ward , wh i le numerals adj acent to the apertures exact, and it may be absolutely depended upon to 
indicate how many cigarettes 
the receptacle will take when 
the fasten i ng screws are i nserted 
in the different a p e r t u r e s . 

PlulJgers of different widths  are 
used for each position of th e 
bar. Th e cigarette receptacle 
has ou ter projec t ions over which 

a paper bag lllay be placed , and 
has a separate lid opened by a 

spring, the catch of the  lid being 
released and the lid opening au­
tomatically, after the lever h as 
been moved its full stroke to 
actuate the plunger and push 
the cigarettes out of the recepta-

I cle into the bag or wrapper in-
closing the package. The cigarettes are inserted b y  

hand before the li d is closed a n d  the bag or 'Vl'apper 
placed in position . 

Th e \V a l'  Telel)hone. 

An interesting experiment of installing a telephone 

by trotting cavalry was recently successfully under­
taken by some Prussian Uhlans between Berlin and 
Potsdam. Two sets, of oue officer and two non·com­
m ission ed officers, proceeded in the early morn ing re­
spect ively from Berlin and Potsdam. Each set was 
eq ui pped with a complete telephone apparatus, which 
one of the men carried in a leather case on h is  chest, 
besides the requisite quantity of thin wire . The end 
of the wire was connected with the respective towns' 

telephone station and t h e  wire was, by means of a fork 
fixed at the end of the lance, thrown over the tops of 
the trees along the road. As each kilometer of w ire was 
thus suspended a halt was made, and it was ascer­
tained whether there was connection with the station. 
A new kilometer of wire was then connected with the 

former, an d  on went the men. The two sets met at 
Teltow. The wires, having been respect ively tested 
with their rel"pective stations, were con nected , and 
telephonic connection betwe('n Berlin and Potsdam 
was established. The d istance is about twenty miles , 
and the whole thing was done i n  about four hours. 

. ' . .  
Telluri u ln .  

Tellurium is  found in small q uantities al l  over the 
United States, commonly  combined with gold, silver, 
and  bism uth .  When present in ores of silver and gold, 
it renders their reduction b y  the process of amalgama­
tion i m practicable, so that smel t in g  has to be resorted 
to. Copper bullion sometimes contain s  telluri um.  
E ven when amounting to only 1-400 of 1 per cent, it  
renders the copper so brittle as t o  be unfit for the finer 
uses, though it  is good enough for castings. The busi­
ness of freeing copper from the objectionable metal 
is conducted on a big scale, the largest works being 10- \ 
cated at Balt imore and at Bridgeport, Conn. From 
th e copper in solution is precip itated a slime, consist-

ing of gold,  si lver, arsenic, selen ium 
and tellurium.  '1'h e  tell urium may 

be separated out by c h e m i c a l  
means, but ordi narily i t  goes with 
the rest of th e preci pitate after the 
gold and silver have been saved. I 'l'el l urium forms a remarkable 

al loy with alu m in u m. Wh en the 
t wo are melted together in  certain 
proportions, they suddenly COtIl­
b i n e  with a loud explosion, form· 
i ng a v('ry brittle substance. This  
substance, w h e n d r 0 p p e. d i n to 
wate r, gi ves forth a peculiar and 

abom inable odor. The same odor 
is com mu n icated to the breath of 
anybody who swallows a small 
quantity of the alloy. The smell, 
in fact, is one of the worst pro-
ducible in the laboratory, surpass­
ing even sul phureIed hydrogen. 

R ecently many experts in the science of chemistry 
h ave been trying  to break it  up, being convi nced that 
it is in real ity not an element but a compound of sev­

eral elements unknown . 
It is found i ll t h e  Cripple C reek district, Oolorado, 

and in Shasta Cou nty, Cali fornia. One of the Cripple 
Creek cam ps is named Telluride. 

A peculiarity of tel lurium is that a bit of it as big 
as a pin's head m ixed with a pound of gold will make 
the lat,ter as brittle as glass. Gold ordinarily is ex­
tremely tough, being so ductile that 900 square inches 

THE " BRISTOL " COUNTER. 

keep a perfect register of every piece or article de­

livered from any machine to which it  is attached. Our 
engraving shows the cover removed from the case of 
the coun ter, and it will  be seen that the several num­

bered coun tin g disks overlap each other, which brings 

the figures close up to the openings in the cover and 
facilitates reading them, all the figures being at equal 
distances from the openings. A spring-pressed catch en­
gaging teeth on the d isk-carrying shafts prevents their 
rotation exc('pt at the proper time. The whole d e vice 
is very compact and the wearing surfaces are arranged 
to reduce the friction to a m in imum . The d ials are 
white, have % inch figures plainly marked in black 
enamel, and by the use of a key they may be instantly 
set at zero or at any desired starting point. The 
couuter i s  made i n  three sizes, counting, respecti vely, 
10, 000, 100, 000, 1, 000, 000. 

.. I • � .. 
FERN ANDEZ'S MARINE AND LAND BICYCLE. 

The illustration represents a bicyc le construction de­
signed to travel with equal facility on land and ice, 
and in the water. The improvement has been patented 
by Evaristo Fernandez, of No. 1819 Dumain Street, 
New Ol'lean s, La. The wheels are preferab l y of cop­
per, their side plates inclosing a large central air space, 

as shown in the sectional view. The  l ear wheel, form­
ing th e  drive wheel ,  bas on its sides lateral blades to 
engage the water when the bicycle is so used, and its 
felly is toothed to enable it  to take hold of ice when 
the rubber ti re, which i� only designed fOI' land use, i s  
removed. To hold the bicycle upright when used in 
the water, side weigh ts are connected b y  su i table 
bails to the wheel axles, but when the m achine is used 
on land these weigh ts are raised by ch ains which pass 
through a tu be depending from the frame bars, links 
of the chain engaging a stop or pin to hold the weights 
raised . The saddle of the machine is of a form de-

A MARINE AND LAND BICYCLE. 

signed to prevent the water from splashing  up again st 
the rider, and has at its rear end a lateral mud and 
water guard. 

. , . �  . 
AUSTRALIAN TIN.-'l'he stanniferous or ti n -bearing 

area in New South Wales is estimated at 5, 500,000 acres 
or 8, 500 square miles. Up to the present, most of t h e  

tin has been obtained from t h e  New England district. 
The value of th e  tin and tin ore raised i n  the colony 
and exported , from the beginning of 1872 to the end of 
1894, was $51, 287, 250. 

© 1895 SCIENTIFIC AMERICAN, INC.



SEPTEMBER 14, 1 895 . J  
BRASS CASTING. being about % inch in height, -to of an inch in dia- ration, including the building up of the mould, tak-

The illustrations accompanying this subject repre- meter at the top and about H of an inch at the bot- iug the operator about two days. A gutter where the 
sent a cast ing in brass of a condenser tube head torn. The core print pattern when finished is then gate pin impresRions are is  cut into the sand, with a 
weighing about 500 pounds, the  casting being 6 feet  3 pressed down bottom up into the sand in the bottom number of outlets lead ing in to the mould. The upper 
inches in length, about 22 inches in width and about flask or mould box, the material being rammed down flask is then placed carefully in position over the other 
2 inches in  height or thickness. Moulded into this solidly arouud the pattern until the flask is evenly by means of a derrick and securely bolted, the back of 
head are about 1, 000 ci rcular holes %: of an i nch in dia- filled. A straightedge is then passed over the top to the tube head touching and holding the cores beneath 
meter, in which the ends of the stea lll tubes or pipes scrape off the surplus sand and the loose material i n  position. The molten brass is then poured into cir­
are fastened. In forming a mould for a brass casting, blown off the back of the pattern by the opera- cu lar iron head boxes placed around the gate pin holes. 
a strnnger sand than is used for i ron is required, the tor by means of a hand bellows. A sprinkling of the metal running down i nto the gutters below and 
molten metal traveli ng  more, and, unless the proper parting sand or wheat flour i s  then put over the into the mould .  The metal i s  poured into the gate 
saud is  used. will eat itself into the mould. The best surface to prevent the sand in the top mould from holes from the two sides, the molten brass passing be­
sand used for this p urpose is called by moulders Jersey sticking to the other. The second or top flask i s  tween the cores forming, when the mould i s  filled, the 
yellow sand No. 3. The tube holes are formed by m eans then placed in position and a clay wash put on the tube h oles. The casting, when com pleted, is  allowed to 
of hottle-neck cores 2 inches in length and % of an sides to make the sand stick. Long wooden cool for four hours, after which the casting is trimmed 
inch in diameter, made of a compositi on of sand, gate pins are then placed i n  position , sticking upright of its ronghness and fi led and sent to a machine shop 
wheat flour and stale beer, the out.side being rubbed in the sand at the sides and ends of  the bottom mould. to be finisbed for the fitting of  the tubes. It requires 

with plumbago to prevent the metal from sticking. 
Brass founders' furnaces are mostly sunk under the 
floor level, the pit for removing the ash being cov­
ered over with hinged i ron gratin gs. The covers for 
thfl furnace tops are circular in shape and are con­
structed of cast iron. The internal building of the 
furnace i s  fire brick grouted with fire clay. The out­
side shell is circular and made of iron 4 feet in height 
and about 2 feet in diameter. 

The crucibles in which the ingots of brass are melted 
are composed of fire clay and black lead and are known 
as blue pots. The crucibles principally used for medi ·  
urn large castings are about 20  inches in height, 12  
inches in diameter and about 1 inch in thickness. 
The core print pattern for the condenser tube head is  
made of  wood. The design is first laid out and the 
prints securely fastened in place to the block by means 
of  nails running down through the center. The 
prints are made of maple and are conical shaped, 

THE BRASS CASTING INDUSTRY. 

The top flask is then filled with  the moulding sand 
and carefully rammed down around the pins, which 
project above the mould. 

When the moulding process i s  completed, the gate 
pins are withdrawn and a fine vent wire run down 
through the sand over the surface to the pattern below, 
to let out the gas and prevent explosion d uring the 
casting process. The top mould is then taken off and 
turned over carefull y, with the impression in the saud 
of the upper sid e of the pattern . The core print pat­
tern is then taken carefully out of the  bottom mould , 
leaving the im pression of the projecting core prints 
into the sand. into which the operator or moulder 
places the end s of the bottle-neck cores. These cores 
are placed in an upright position one at a time uutil 
the holes, which number about 1,000, are fil led. The 
cores must be fixed securely and stand up straight and 
plumb with each other in the holes. This is done by 
going over each one again and again, the whole ope-

about 1, 800' Fah. to melt the material, which is com­
posed of 1 part spelter, 2 parts tin and 3 parts copper, 
it takin g about 7 hours to IIlelt about 500 pounds with 
a hard coal fire. The flasks are about 8 feet 4 inches 
in length, about 4 feet in  width, about 7 inches in 
h eight and about 1 inch in th ickness. The moulds are 
trimmed up with steel slickers and small particles of 
loose sand taken out by means of l i f ters. The  sketches 
were taken from the plant of W. & Ao Fletcher Com­
pany, Hoboken, N. J. 

. � . ,  . 
PROF. RICHET publishes some figures of mortality 

from diphtheria i n  the Revue Scientifique, which seems 
to show that either the disease has chis year taken a 
milder form or else Dr. Roux's serum treatment is ef­
fective. The d eaths in 1884 in Paris hospitals Wele 
1 ,400; from 1887 to 1891 they were from 900 to 960 a 
year; froIIl 1892 to 1894 they averaged '733; in 1891> they 
were 239. 

© 1895 SCIENTIFIC AMERICAN, INC.



166 J ( itutifi( !mtri(lu. 
NEW HIGH SERVICE PUMP, BOSTON WATER WORKS. principle is applied to the steam. The high pressure 

One of the last additions to the water supply systeDl steam, passing through a separator which dries it, acts 
of the city of Boston, Mass. ,  Pumping Eng-ine No. 3, upon the high pressure piston. On leaving the 
of the C hestnut Hill H igh Service Pumping Station, is cylinder it passes through a tubular reheater, the 
h erewit h  il lu�trated. Iu illauy respects it is novel, and peculiarity being that the working steam goes out­
represents, it is bel ieved, an advance 0 11  previous prac- side of the tubes, while live steam from the boiler, 
tice. at a pressure of 185 pounds to the square inch, 

The station is situated on the east side of the car- passes through the interior of the tubes. The reheat­
riage road that winds around the base of the Chestnut ers for the intermediate and low pressure cylinders are 
Hi l l  Reservoir. The reservoir is surrounded by a identical. The cyliuders are steam jacketed, 100 
beautiful park and the  building of the station is on pounds of steam being used for the low pressure cylin­
the margin of the park bet ween the carriage road and der jacket and for the others 185 pounds. The drain­
the  tracks of the railroad that here run parallel with age from the high pressure heaters and jackets returns 
the d rive. The station inc!udes two pumps other than I to the boiler, while the drainage from the low press?re 
the one we illustrate and a boiler plant. The build- jacket and the water separated from the workmg 
ings of the station h armonize with the beautiful lmr- steam by the separators is automatically drained back 
roundings, one of the pleasure grounds of the city. into the feed water heater. 

The great pump is a triple expansion engine of the The three pump plungers are each of four foot 
three-crank rocker type. The cylinders are respectively stroke and of 17'0 inches diameter. Their foundation 
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by the connecting rod s leading from the main rockers. 
operate to close each valve positively at the exact mo­
ment of the reversal of the stroke. As soon as the 
valves are closed the mechanism moves out of the way, 
leaving the valves free to open automatically. This 
feature makes po�sible the high velocityo 

The dome-like structures seen on the right of the 
first page view are the air chambers, from which, by a 
horizontal pipe branching into theUl, the water is  
taken for the force main. From these also water is 
taken to the condenser, which is of surface type, with 
410 square feet of surface, the water passing th rough 
the tubes and condensing the steam, which circu lates 
about the outside. After passing through the con­
denser and doing its work, the water is delivered into 
the force main. The quantity is regulated by a special 
valve. Directly below the condenser, which is seen in 
the cut, is placed the air pump, which, with a 12 inch 
stroke and 24 inches diameter of cylinder. is worked by 

HIGH SERVICE PUMP, BOSTON WATER WORKS-SECTIONAL VIEW. 

13 '7, 24 '375 and 39 in. in diameter ; the pistons h ave six is establ ished below the floor of the engine room. By 
feet stroke. The cylinders are carried on platforms the reduction of stroke from that of the engine an in­
supported by diagonal and vertical columns rising creased capacity for pressure is obtained, as well as by 
from the baso plate. 'rhe perspective view shows very the relation of diameters. 
well the disposition of these columns ; the gallery In the lower right hand corner of the perspective 
surrounding the cylinders, with its numerous electric I view, t wo diagonal rods can be seen running upward 
lights, is also s?own,  b�ing one of �he really striking so�e�hat similar to the valve rods in a Corliss engine 
features of the lllstallatlOn. Referrmg now more par- ThIS IS part of a system which forms one of the charac­
ticularly to the sectional view, it will be seen that the teristic features of t he engine, the valves being worked 
pitmen of the engine act upon rockers somewhat by the. i n vention of Prof. Riedler, of the Royal Poly­
of the bell-crank type. From each rocker two con- technic School of Berlin, Germany. The engine has 
necting rods run, one to the shaft of the fl y wheel, this been designed to run easily at sixty revolutions, pump­
one being nearly approximately horizontal when the ing against a head of 128 feet. This exceed ingl y  high 
crank is at its highest point. The other connecting speed is made possible by the use of the Riedler valve 
rod runs i n  the other direction, at an angle of about gear, here for the first time introduced into this co un-
30' from the horizontal, to the plunger rod of the pump try, although it has been extensively used abroad, in 
proper. Recurring to the steam end of the engine, the some cases for engines runnhg at a speed of seventy­
steam and exhaust valves are gridiron slides, worked five revolutions per minute. The pump valves consist 
by cams on a horizontal shaft, rotated by gearing from of a number of rigidly connected rings, each ring cl08-the crank shaft, the gearing being shown on the right ing an annular opening in the valve seat, as the section 
of the sectional view. The h igh pressure cylinder cut- shows. The upper valves are delivery valves and the 
off is regulated by a hydraulic cylinder ; the cut-offs of lower are suction valves. The diagonal rods running 
the other cylinders are invariable. The reheating from the center cam, Corliss engine fashion, and moved 

an arm from one of the rocker shafts operating the 
valve gear of the pumps. 

The steam plant includes a Belpaire firebox boiler, 
with two separate furnaces leading into a common 
combustion chamber. It is shown in one of our views 
on the strong, specially built truck on which it  arrived 
at the station. The boiler is 34 feet 4 inch es long, with 
a minimum internal d iameter of shell of 90 inches. 
There are 201 three· inch tubes, each 16 feet long. This 
boiler is for the Ilew pump, being placed in a special 
addition made at the rear of the boiler house. 

• • • 1 • 

Caou tcho uc Cement Cor Cyele Tires. 

Bbulphide of carbon, 160 parts ; guttapercha, 20 
parb ; caoutchouc, 40 parts; isinglass, 10 parts. This 
cement is dropped into the crevices after they have 
been properly cleaned. If the rent is very big, apply 
the cement in layers. Bind up the rubber tire lightly 
with thread, let dry for twenty-four to t hirty-six hours, 
cut off the thread, and remove the protruding cement 
with a sharp knife, which must previously have been 
dipped in water.-Zeitschrift. 
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Photographic Decorati o n  oC Gla.s a n d  Porcelain. 

ping tags in nse all over the conntry to-day were dition to tin cans which made the opening of them a 
made a possibility. The chief troub le with a paper very easy matter, and did away with the old fashioned 
tag was the almost unavoidable tearing ont of th e iron can opener. The can had a small rim j ust below 
tying h ole before the packa�e arrived at its destina- the top, bent by machinery at an angle j ust below t h e  

T o  the Editor of the SCIENTIFIC AMERICAN : tion. A cardboard reinforcement, round in shape, on breaking poi nt. By a blow on the top of the can 
I have been much interesttld in your article taken each side of th e tying hole was all that was necessary around the rim the top would be broken off with a 

from t h e  Technical -World, re " The Photographic De- to make the shipping tag a success. This was the in- smooth edge. This did not cost the inventor one coration o f  Glass and Porcelain, "  which appears in vention of a Mr. Denn ison, of Philadelphia, who has cent a tho usand above the regu lar price of t h e  cans. your i s:ue of  August 10, page 90. In the latter part �f m ade a fortune out of a lucky five minutes of thought. Armour, the C h icago meat man, as soon as he heard the artIcle, however, I tin d  t�at the author ha� SpI.It The chief examiner o f  t h e  division of toys cites of t h e  i nvention, ordered 10, 000, 000 c a n s  t o  pack meat upon a rock �hat often falls m the way ?f nOVIces m many instances wh ere fortunes have been made on in,  to fill an order for th e German army. The in­
?hoto.cera rr uc�. ! 

,
need h.ar�l � say anyt hm g concern- I puzzles and 8i milar objects. The p igs i n  clover puz- ventor of this can made a fortune in the fi rst s ix mg the form ula gl\  en,  as It I� s? palp�b l y  �n workable zle had a curious history. The inventor, Cran dall, put months. His cans are now used all over the U nited 

that we c�n ?nly sup
,
pose It I� a pr�nte� s error, t�e it on the market before the patent had been granted, States for oysters a n d  fruit�. 

amount Of
. 

soh�s mentl O�ed bemg qUIte .ms�luble III or, in fact, even applied for. Other people, recogniz- The ord i nary wood scre w, patented August 20, 1846, 
t�e. quantI ty 0, water gIVen . . But t h e  chIef  fall�cy to ing the value of the i nvention from a financial point by T. J. Sloan, is record ed among t h e  simplest in­w n IC� I beg to call  t h e attentIOn of your readers �s one of view, formed compan ies and began manufactu ri ng ventions that have made the llIost llI oney. T h en that IS bound to fall to �he lot of an y one attem ptmg to the puzzles in even larger q uan tities than C randal l's screws were cut by m achinery, some of wh ich is still produce a photo-ceramIc enamel by �he met h o� 8UK- company could turn them out. Crandall, of course, u!<ed by the American Screw Company, of Providence, gested. �he au tho� says, after calh �g atten�lOn to contested for his rights and prayed for an injunction. R. I. the. necesl'lty of coatn�g t h e  powdere d Hnag� WIth col- The claim was put into interference, w h ich is a long The man who invented t h e  bra.'s spring fingers one 10dIOn and t h en washmg out the gum and bIchromate, process and one w h ic h  tries both the patience of th e sees on lamps for h oldin g the c h im ney in place got for " T h e  film is �hen drie� . �nd, assumin g  that th e pO "';- department and that of the attorney�. The un fortu- a long period a royalty o f $50, 000 a year. Wi lliam A. del' em\?loyed IS of a vltrlfiable r;tatu re, �h e  tablet. IS nate part of it  for Crandall was that the craze for the 'r hrall, a former official of the - C h i cago and North­placed III a m uffie and h eat applied untIl t h e  fn smg puzzle was over before the interference was settled.  western Railway, patented, June ' l, 1886, a t h ousand point is reached. A porcelain glaze is afterward ap- This is  th e  same Crandall who invented the famous mile ticket ,which possessed so many advantages that plied." . . . , children's build ing blocks, with dovetailed edges, it has been adopted by many Western roads. Several Any one attemptm g to prod uce. a VitrIfied plcture ?y which h ad such a run and are popular even to-day. years ago Mr. Thrall resigned h is place and is n o w  these means need n o t  b e  surprIsed to see the el;.tlre The ret u rn bal l a wooden ball fastened to a thin living on a royalty of $20,000 a year. W i th i n  the last film form .one . .or two h uge b u b bles . and t�en ex- strip of rub ber, -w'i th a wooden rin g  at the other end, two weeks a paten t has been granted on a new wh istle plode. ThIS W i l l  be �u e  to the expanSIOr;t of all' pres- w hich was patented some where in the sixties, had a used pri n c i pally by bicyclers. and m ade on the p rinci­ent

.
among the partIcles of po wder restm� upon .the rush of popularity which n etted its inventor $60,000, pIe of t h e  siren or fog w h istle. It is m a n u factured by surrace of �h e  glaze beneat h the fil m of . collod I On. and i t  i s  sold widel y to-day. The patent has now ex- a fi rm in the East, and they h ave only been able to The expar;ts�on naturally causes the collodIOn film to pired . 'l'he flying top, a rou nd tin affair with wings, supply the Eastern trade. T h e  inven tor' h as received 

s well u ntil It can s w�ll no more, and t�e fire doe5 the wound with a string and shot u p  in the air, made a for some time past $5,000 a month. Among m u s i cal 
�est. In the prod uctlO� of pho to-ceramIcs by the dust- fortune for its inventor. Several years ago a puzzle instruments for general use, the autoharp h as perh aps 
mg on process there IS one �olden �ule that m ?st appeared which attracted considerable attention. It mad e th e most money. The first one was patented i n  always b� observed, a n d  t�at IS to striP t h e  c�llodlOn consisted of two double pain ter's hooks, which, w hen 1882. Now they are sold very reasonably, and manu­
film b�armg- th� po.w�er I mage and revers: It on to I fast,ened together i n  a certai n way, could not be taken facturers report imm ense sales every month . The 
the artICle to whICh I t IS to be 

.
fire�. I n  th IS way we apart, except by one who had seen it done. It is said organette, with perforated paper s h eets, is another of secure t h e  contact of the collodIOn film upon the final that this in vention came about by the merest chance. th e money-m aking m usical instruments. -Washin gton support, and the presence o f  ai r is eli minated . A painter was standing on his  ladder scaffold across Correspondent to the N. Y. S u n. W. ETHELBERT H ENRY, the front of a h ouse. He had occasion to use a pair of 

Demo�strator of Photo-Ceramics at the Imperial In- the hooks, and, picking them u p  hurriedly, entangled 
stltute. them in s uch a manIIer that it was several h ours be-

6 Farringdon Avenue, London, E. C. fore he could get them apart. He forth with had 

Small Inventions That Have Br-ought l� o rt u l1 es. 

No better examples of the importance of sm all things 
can be fou n d  than among the records at the United 
States Patent Offiee, in Washi ngton. There are to be 
seen certain smal l objects which,  by a lucky turn of 
affairs or, perhaps, by the i ngenuity of t h e  inventors, 
have become known through out the Un ited States 
and even th roughout the world, and h ave been the 
means of filling the pocket s  of both the inventors and 
their represen tati ves. In fact, it would seem as if in­
ventors of small  obj ects have been far better paid 
than skilled mech anics and engineers who have spent 
months and years i n  pe rfecting elaborate m echanisms. 
Certainly, in proportion t o  the amou nt of work done, 
the lot o f  the in ventor of small objects is more to be 
desired than that of the man who spends the best part 
of his life over an elaborate machine, the merits of 
which are tardil y  recognized, not, perhaps, until the 
inventor, t h ro u g h  worry and sillknes�, is  in no con­
dition to enj oy the fruits of his toil. It would seem 
also as if the i nventors of small obj ects which have 
paid have not, as a rule, been i n ventors b y  profes­
sion. They h ave been for the most part persons w h o  
b y  sheer l u c k  h ave stumbled u pon an idea which 
somebod y else has recognized as a good one. Without 
the suggestion of th i s  , .  somebody else," who is usuall y 
the one w h o  profits, the great idea, though born, 
would rarely grow to matu rity. 

A story c urrent at the Patent O ffice is told of an old 
farmer up in Maine. The children of the old fellow, 
like many other children before and since, had a way 
of kicking the toes out of t h ei r  shoes. The farmer was 
of an ingenious turn of mind, and he cut out a couple 
of copper strips for each pair of shoes, which were 
fastened over the toes and bet ween t h e  sale and t h e  
u pper. The plan proved so s uccessful that the farmer 
found that, where h e  h ad been buying three pairs of 
shoes, one pair would suffice. T h ere happened along 
about this t ime a man from the city with an eye to busi­
ness. He prevailed on the old' man to have the idea pa­
tented. This was done, and bet ween $50, 000 and $100, 000 
was made out of it. How m uc h  of t h i s  the old m a ll  
got is n o t  known, b u t  i t  is presumed that t h e  promoter 
got the larger part. '1'h e  record at the Patent Office 
shows o n l y  the drawing of the i nvention as patented 
on January 5, 1858, by George A. Mitchell, of Turner, 
Maine. 

Another similar invention which m ade a great deal 
of money was the metal b utton fas tener for shoes, in­
vented and introduced by Heaton, of Providence, R. I. 
At the time it was consid ered a fine invention, for the 
old se wed button was cont i n ually comin g off. I t has 
gradually gro wn in popularity since its introduction 
in 1869, unti l now very fe w shoes with b uttons are 
manufactured without the Heaton appliance. 

By a comparatively simple arrangement the ship-

drawings made and filed an application for a patent, 
which was granted. No figures are known at the 
Patent O ffice, but it is sn pposed that he made a large 
sum of money, for th e puzzle was sold for t w enty-five 
cents in all parts o f  the East, and it cost much less 
than a cent to manufacture. 

A discovery which has been the means of bringing 
forth a number of in ventions, both great and small, was 
that of Goodyear, the ru bber v ulcanizer. It was not 
until the Good year dhcovery of the vulcanization of 
rubber, in 1844, that rubber could be use d, except in a 
very primiti ve fashion. Then it was found that, by 
the use of s u l phur at a certain tem perature, rubber 
could be moulded, sh aped and worked into any form. 
Immediately after this discovery, the application clerk 
at the Paten t  Office having ch arge of such matters 
was besieged by h undreds and h undreds of applica­
tions for inventions with the Good year disco very as a 
basi",. They related ch iefly to matters of form in 
which i t  was desired to work rubber. After that time 
the rubber blanket, the rub ber overshoe, th e rubber 
band fol l o wed one after the other in rapid succession, 
and siuce that time there has not been a month that 
some patents have not been granted for different 
forms of rubber. 

No w applications are com ing in at the rate of four 
or five a month, i nvolving man y  applications of the 
pneumatic tUbing or c ush ioning principle. T here 
are now pneuma tic b lankets, pneumatic pillows of all 
descriptions, pneu matic soled shoes for running and 
j um ping and pneum atic car fender guards. 

A recent in vention which h as come into prom inence 
within the last two or three years is the tin cap on the 
top of beer bottles. This appliance is steadily taking 
the place of  the rubber cork with the iron thumb lever. 
It is found t hat the sulphur in the rubber cork is acted 
upon by the beer, with the result of causing the rubber 
to deteriorate and spoil the be er. An offer from some 
whisky makers is attracting the attention of i n vent­
ors. It is a reward of from $25,000 to $50,000 for an 
appliance on bottles which will prevent their being 
refilled. As it is now, all th e great, whisky and beer 
manufacturers of the country, and, i ndeed, of the 
world, are constantly getting letters from people who 
com plain t h at they have recei ved inferior qua!ities of 
liquids under w ell- kno w n  labels. Of course, it is i Ul ­
possible w ithout some such appliance for m anufac­
turers to guarantee the contents of bottles. All  ap­
pliances so far with this end in view have been u n ·  
satisfactory. T h e  chief u ifficulty seems t o  b e  to llIake 
the invention practical and cheap enough for com mer­
cial use. The problem has been solved by a number of 
inventors, but at too great an expense, for it has seemed 
up to the present impossible to get the cost below $2 a 
bottle. Completed, th e appliance must not cost more 
than two or three cents Ii. bottle. 

Several years ago a. patent was granted for an ad-

.. . . . . 
The Inventor oC t h e  Telepho n e. 

Alexander Graham Bell was born at Edinburgh, 
Scotland, on March 3, 1847. His father and grand­
father were both teachers of lang u ages. and h is father, 
Alexander Melville Bell, long enjoyed a reputation i n  
the field o f  ph i lology a n d  linguistics, being t h e  d eviser 
of an ingenious system of .. visible �peec h . "  He in­
tended that his son should follow his profession, and 
there fore earl y gave h i m  instruction in t h e  anatolII Y 
of the vocal organs, their  various funct ions, and the 
different subjects belon ging generally to the science of 
vocal physiology. 

When quite a child, Bell was told by h is father of an 
automaton speaking mach ine which he had seen. The 
boy was so inter�sted that he determined to attem pt 
the con struction of such a n  apparatus h i m self, an d  he 
then and there Invented a speaking machine, bui l t  it, 
and made i t  articulate one or two sim ple words. In 
1865 the family re moved from Scotland to London, and 
about 1866, at Bath, in England, Bell conceived t h e  
idea Q f  following u p  Helmh oltz's syn t hetical experi­
m ents i n  the reprod uction of sound, by attempting t o  
transmit speech eledl·icall y. 

Between the years of 1867 and 1I:l70 he made numer­
ous electrical in ventions based on the H el mholtz vowel 
apparatus, and, before he left England,  h ad resolved 
to pursue one of these inventions, that o f  h armonic or 
multiple telegraphy, to a pract ical outcome. The idea 
of actual speech transmission was running in his mind 
all t h is time, like an undercurrent of thougl-it t h at he 
could hardly formulate i n  defi nite expression,  but it  
grad ually took clearer shape, and Professor Bell h as 
stated on the witness stand that to friends in England 
before 1870 h e  a vowed his bel ief that we should " one 
day speak by telegraph . "  In August, 1870, the Bell 
family emig-rated from England to Bran t ford, Canada, 
and in April, 1871, Bell went from there to Boston, on 
the in vitation of the Boston school board. to carry on 
a series of experiments with h is fath er's system of 
" visible speecb, "  or p h ysiological s y m bols for the 
deaf. He remained permanently in t h e  neighborh ood 
of Boston from October 1, 1872, un til he remo ved to 
Was h i n gton in 1881. From t h e  very moment of his 
arrival in Canada, i n  1870, up to t he begin n i n g  of 1874, 
his mind was full of the seherne for the m ulti ple trans­
mission of telegraphic m essages by LlI eans of mnsical 
tones, and h e  had other telegraphic i n venti ons also in 
hand ; but the old idea of speech transmission was 
persistent i n  claiming- his attention, and gradually his 
thoughts and energies were narrowed down to this one 
field of investigation. He h as himsel f n arrated more 
than once the manner in Wh ich he proceeded, stage 
by stage, from his experiments with phonautogra phic 
apparatus, h uman ear drums and ap paratus for ob­
taining und ulatory currents, up to the period when 
he and his assistant, Mr. T. A. Watson, were able to 
talk to each other telephon ically over a short line in 
the Boston University, and w hen, by rapid strides, the 
apparatus was brought to a fair degree of efficiency.­
Electrician (U, S. ) 
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THE EVOLUTION OF THE INTERNATIONAL RACING 

YACHT.-I. 

It was d uring the fall of the year 1887, and at a 
ti me w h en the  ever memorable Volunteer-Thistle con­
tests were in full swing, that the writer had occasion to 
visit a rai lroad conRtruction caIIlp that was located 
h igh up in the Cascade Mountains of O regon . It was 
It rem ote, a weird and romantic spot, and set amid 
those surroundings of g iant  forest, frown ing precipice, 
and snow·clad peak t hat go to m ake up the grandeur 
of W estern mountain scenery. It, was the last place 
on eart h  in which one would look to hear of yach ts and 
international cup racing. Yet here, three thousand 
miles from Sandy Hook, sat a group of typical West­
erners d iscussi ng  the merits of keel and centerboard 
boats with an intelligent earnestness that would have 
d one credit to a crowd of 

J c itutific �mtti,au. 
sails (foresail and j ib), and h er bowsprit was loose and 
conld be reefed in board in heavy weather. 

Now, h ere we have two types of yacht that are 
widely divergent on every point of comparison. To 
what powerful modifying influence are we to attribute 
this di vergence ? The answer is si m ple. Each type 
had been developed by the climatic and topograph ical 
necessities of the courses on which they were bu ilt to 
sa il. 

The shoal waters and tortuou s chann els of American 
harbors demanded a shallow boat ; the  l ight breezes of 
the Am erican Indian summer encouraged a big sail 
spread ; and a b ig sail s pread on a shallow boat de­
mands a centerboard-and there you have it. 

On the  oth er hand, th e  deep waters of the English 
h arbors encouraged deep draught ; the vicious snap 

Down East fishermen or 
Sandy Hook pi lots. The 
episode was characteristic 
of that widespread interest 
in these contests which is  
to be found i n  every corner 
of the land . Many a slcepy 

L •  I/o a y l l7'j 
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hamlet, whose periods of 
excitement are strictly 
l imited to the Fourth of 
July and tbe annual ad­
vent. of the itineraut circus, 
scans its morn ing paper 
with a feverish i nt.ere8t on 
the day of a cnp contest, 
to see whether the m antle 
of George Steers, t h e  de­
signer of the f a m 0 u s 
America, has fallen upon 
worthy shoulders .  

'fhe present paper will 
trace, in a brief way and 
with the aid of diagrams, 
the de velopment of the 
racing yacht i n  the last ten 
years, and will show the 
evol ution from American 
sloop and English cutter 
of  the present accepted 
type. 

C f/'I T f R - B O A R D  B R I G  
6 1J 1I.T  1 7 74 .  
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thoroughly identified with the American sloop as to 
be regarded as its very best feature ; and w h en u pon 
the advent o f  the \Vatson keel cutter Madge in 1881, 
and her victorious career against A me rican center­
boards, a school of prophets arose foretelling the 
speedy decline of the board and adoption of the keel in 
its place, th e controversy waxed warm, an d the center­
board ali vocates contended for the superior excellence 
of th eir adopted type with that fervent zeal which 
onLy a yachting' enth usiast can 8how. 

The kf'el and t h e  cf'nterboard, however, as we h ave 
shown above, are only two among many feat ures that 
d istinguish the two types and that make each pecu­
liarly adapted to its own waters. 

The sloop was the product of smooth seaF, sh allow 
harbors and ligh t w inds, the keel the product of 

., 
, J 

broken water and bluster­
ing winds. Each type is 
ill at ease and an easy 
victim on the oth er's sail­
ing courses. Witness the 
easy defeat of  Genf'sta, 
Thistle, and Valkyrie in 
A m erica, and the collapse 
of Navahoe and Vigilant 
abroad. Abroad they were 
" out of h armony with the 
environment, " w h e r e a s  
each type was an easy 
winner in its own waters. 

N o w  let us leave the 
cen terboard as we found 
it-an excellent device in 
its own proper sphere-

In the history of cup 
contests, these ten years 
may be called the period 
of the " single-stickers ; "  
of the sloop versus the 

S L O O P R lG· C U T T E R  R I G  

and by the aid of the fig­
ures, Nos . 6 and 7, let us 
look at the q uestions of 
bealll and draught in t heir 
relation to wind and sea. 
The center of gravity, G, 
is a fixed point in the 
yacht's bulk , and remains 
the same under all angles 
of heel. The center of 
b uoyancy, B, represents 
the center of gravity of the 
bulk of water displaced by 
the immersed body of th e 
yacht. Unlike the C. G. 
of the yacht, it changes as 
the yacht heels, and keeps 
moving Qut to lee ward as 

cutter ; or, as it is more 
commonly named, the cen-
terboard versus the keel. 

Previous to the  coming 
of the Genesta, the two 
types of yacht, American 
and English, were radical­
ly different. The Ameri­
can sloop, Fig. 6, was a 
boat of wide beam, shal low 
draught, and small dis­
placement, with an insig­
Il i ficant amount of ballast, 
w h ich  was often moulded 
in  bet ween the ribs on 
each side amidsh i ps, and 
kno w n  as " wing ball ast." 
She carried a l arge sail 
spread , and last, but not 
least, to prevent b el' shal­
low hull fro m �lid ing bodi­
ly to lee ward wben on a 
wind, she had a center­
board. 

a 

I 
I 
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the fuller body of the boat 

. .; 

C U T T E R The peculiarities of her 
rig, Fig. 4, con sisted in 
great length o f  mainmast, 
giving a lofty hoist to the 
mainsail, the gaff being 
peaked rather low ; a rela­
t i vely short topmast ; a 
singl e h ead sail, which was 
laced to a boom, the main-

Cce'l ,t.<l r Ilfi:h.OY'l '''l ,  1A 11 Q t.  .. 
4 ... � yr�v it"y- PJ'; Cenh:.· o f  61.1.0YCll nc.y und e r  UCesSI"e, hee l .  

q ,.. .. qtCIIVI'i'y . 

is pressed down into the 
water. The action of the 
dead weight of the boat 
may be represented by a 
vertical 1 i n e p a s s i n  g 
through the  C. G. and p ull­
ing down with a force 
equal to this d ead weight ; 
the action of the buoy­
ancy of the water may be 
represented by a vertical 
line passi ng through the 
C. B. and thrusting up­
ward with a pressure also 
eq ual to the dead weight 
of the boat, or what is  the 
same thing, t h e  d e  a d 
weight of the displaced 
water. Now this force, 
multiplied by the h orizon­
tal distance in feet between 
these two vertical lines 
(shown by a full black 
line), wi ll represent in foot 
tons the righting power of 
the boat at that particular 
angle of heel. In the case 
of the sloop, d uring the 
early stages of heel i ng, and 

THE EVOLUTION OF THE INTERNATIONAL RACING YACHT. 
owing to the rapid sh i fting 
to leeward of B, this right-

sail being also laced to the main boom. Her bowsprit 
was fixed and had a sharp upward rake from the 
bow. 

The English cutter, Fig. 7, was marked by charac­
teristics d irectly oppo�ite to those of the sloop. She 
had narrow beam, deep draught, and large displace­
m ent, and carried a perfect " lead mine " of ballast, 
bolted to the bottom of her keel. Relati vely to the 
American sloop, she had a small sai l spread , and her 
deep keel answered the purposes of a centerboard. 
Her rig, Fig. 5, was marked by a comparatively sh ort 
mai nmast, the requisite height for light can vas being 
gained by a lofty topmast. The mainsail had a small 
hoist, but the long gaff was peaked high, giving a 
better set to the canvas in wind ward work. The main­
sail was not laced, bu t was hauled out taut to the  end 
of the boom, the foot of the sail falling with a long, 
easy curve below the boom. She had double head 

ping squalls of the Engl ish waters prohibited a big 
sail spread ; and the sh ort lum py seas of the chan­
nel called for a hull of m oderate beam, with fair and 
easy l ines, as best fitted to split its way through t h em 

-h ence the cutte r. 

That the centerboard is specially adapted to Ameri· 
can rather than British waters is ind icated by the fact 
that more than a century ago it was tried on some 
English boats and found wanting. In 1774 the English 
navy built the brig Lad y Nelson, of  w hich we present 
three views, Figs. 1, 2, 3. She was  fitted with three slid­
ing keels ; and she was tested in a voyage to Australia 
and back. About th e same time a centerboard yacht 
was built for the commodore of the  Cumberland Sail­
ing Society, a Th ames yach t  club ; but  the device 
m et with l ittle favor, and we hear no 1110re of it on 
that side of the watel·. In th is  eountry, on the COIl­
trary, it pro ved to be just the thing. It became so 

ing power (commonly call­
ed stiffness) increases rapi dly. As the heel ing becomes 
excessiYe, the C. G. swings up over the C. B. and the 
righting lever begins to decrease, as shown in the 
dotted lines. The sloop will ulti mately reach an angle 
at which G will be vertically over B, when the boat 
will h ave lost all righting power, and capsize will  
follow. So that it is  easily seen that the sloop will 
sho w  great stiffness in  moderate win ds and danger. 
ously little as a strong breeze lays her down. 

In the narrow, d eep-bodied cutter, the center of 
buoyancy, represented by B, moves out to leeward 
very slowly in the initial h eeling, and she will show 
very slight initial stability. But as the breeze freshens, 
unlike the sloop, h er C . B. keeps sh ifting indefini tely 
to leeward and h er stabil i t,y proportionately increas­
ing. Her maxi m u m  s tability w i ll be seen when she is 
on h er heam end�.  Th is  is shown by the  thi{�k 

dotted horizontal line irt Fig. 7. The abQvt;: facts 
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i n d i cate clearly that the beamy sloop can stand time, but a half million tons have been taken tbere - J mixed in the proportion of two to one and applied 
up on an even keel under a press of canvas that from. at thE' ratE' of three pounds to tbe square rod, and 
would overpower her slim and narrow sister. - • • I .. subsequently a dressing of nitrate of soda be ap-
She will have, in  this respect, a great advantage I 

Velvety L a w li s .  plied at the rate of one pound to the same area. The 
i n  moderate winds. It is true that bel' great In the note on " Bro w ll Law ns, " in the issue of the  mixture may be appl ied late in the autumn or i n  
beam will give her bluffer waterlines, and a harder Gardeners' Magazine o f  A ugust 3 ,  i t  was conclusively February, but the dressing o f  nitrate should n o t  be 
form to drive through the water, as compared with shown that the retention of  th e verd ure of  a lawn given until the end of March or bE'ginniug of April .  
the cutter. B u t  ex perience has proved that at moderate during a period of dry weather depends to a consid- Alth ough these artificial� supply the food required by 
speeds the difference is slight ; and it is only when the erable extent upon the supply of plant food in the the various p lants, they do  not supersede  stable or 
beamy boat is dri ven by strong winds at high speed soil, and that when it i s  possi ble to assist the grass farmyard manure, as the latter not only contain s all 
th at wave making �ets in . At this point we should ex- with water, the  supplies should not be withheld until the food constituents necessary, but act as a mulch , 
pect the fine sharp lines of the cutter to tell in her it has been b urnt up. In this note we purpose making and by increasing the h umus near the  surface mate­
fa VOl' ; and experience has shown theory to be correct a brie f reference to the best m ethods of maintain i  ng r ially ass ist in conserving the moisture about t h e  roots. 
in th is  case. In the review of the past ten years' rac- or restoring the fertility, as the case may bE', of the As usually applied to lawns, natural manures have an 
ing, which wiI! be made i n  the s ucceeding paper, it soil to i nsure under adverse conditions velvety lawns. objectionable appearan ce for a considerable period , and 
will be shown that the lighter the wind the larger was To dwell upon the fact that a vigorous growth of  we woul d  suggest that i nstead of spreading the manure 
the margin by which the cutter was beaten, and that grasses cannot be obtained on soils that h ave become over the lawn in a half rotted state, in accordance with 
the on ly occasions on which she made anything like an exhausted is not i n  these pages necessary, but it is es- the practice w hich obtains in dressing pastures, it 

even fight were those rare chance when old Neptune sential to direct special attention to the fact that the should be dried sufficiently to permit its passage 
was good enough to send the visiting boat a rattling application of man U l'e to a lawn requires the greatest through a sieve and be then mixed with equal quanti­
breeze that had something of the Enr-lish C hannel  care to insure its having a beneficial effeet. T h e  im- ties of po wdery leaf  mould and old potting soi l .  This 
vim and weight to it .  portance of this will be fully ap preciated when it  i s  ,'e - j mixture spread over the t urf in the a utumn w ill quickly 

Genesta had one such opportunity in her second race, membered that t h e  herbage is of a complex character, disappear, and prove of great value in promoting the 

THE MAMMOTH COAL VEIN, SHENANDOAH STUPPING, PA. 
and Valkyrie in her third race off Sandy Hook. In 
both cases the  acivan tages of moderate beam, low cen­
ter of gravity and snug sail spread aloft were clearly 
proved. J. B. W. 

.. .  ' 1 '"  
A GREA!f COAL VEIN. 

Among the largest and most advantageously located 
coal mining properties in the  world are those of the 
Philadelphia and Reading Coal and Iron Company. 
In 1894 the company mined 7,415,000 tons, and it re­
cei ves a large amount annually from royalties on leased 
collieries. In nearly all the  locations where the mines 
are operated, the coal is obtained in such abundance 
and with such small expenditure of labor that the 

o perators are extremely wasteful in the work of get­
ting the coal from its place in the earth on to the cars 
for market, but it is safe to say that there are few 
places in the world where great quantities of coal are 
so readi l y  obtai nable as on the site shown in our illus­
tration. 

At Shenandoah Stupping a thin crust only of land has 
to be removed when a vein of coal 50 feet thick and of 
indefinite extent h orizontaJly is reached. T h e  coal is  
taken to the brea kers at the eoIliery on the other side 
of the lllolllltai I I  th rough tUll llelH at the base of t h e  
vein . This  stuppi n g  h as only  b e e n  worked a shOl·t 

and includes both gramineous and leguminous plants ; 
and that as th ese differ materially in their food re­
quirements, the peculiarities of each class must be duly 
considered. If this  is not dOXie, one or other will as­
suredly predominate. -Without entering at length 
into the scientific aspect of the questioll, i t  may be well 
to point out that certain manures are more favorable 
to some plants forming the  herbage than to others, 
and that when one kind of manure only is used, the 
plants for which it  is specially adapted will  grow with 
undue vigor and crowd out the others, For instance, 
dressings of wood ashes and kainit, in consequenee o f  
the potash they contain, and  of gypsu m , b y  reason of  
its  power of rendering the  potash in  the  soil available 
as plant food, h ave a favorable  influence pon the 
growth of  the clovers. On the oth er hand, nitrogen­
ous manures , as n itrate of soda and sulphate of am­
Illonia, prolllote the growth of grasses , and as a proper 
balance of  grasses and clovers i s  essential to the 
forlllation of a velvety turf, it is im portant that the 
requirements of both classes be properly met. It  
therefore follows that, when artificial fertil izers are 
used , they should contain phosphates, potash , and ni­
h'ogen ; Hu perphosphates or bone lIleal, kainit, and 
nitrate of soda w i ll give these eonstituents and i n 
proper proportions i f  superphosphate and kainit are 

growth of the grasses and clovers, and preventing the  
lawn being burnt up during dry weath er. 

. . . .. . 
A llIine 0 11 Fire Over Forty Years. 

The commissioners appointed b y  the local govern­
ment to inquire into the " h istory, causes, and effect " 
of the coal mille tires of Pictou County have just fini&h­
ed taking evidence. The commission is  composed of 
Inspector Gilpin, Deputy Inspector W. Madden, Henry 
Mitchell, and A. Dick. The work of the commission 
was directed mainly to an investigation of the con­
dition of the Foord pit. This mine has been on fire in 
one plaee or another since the fifties, and it is burning 
yet. Explosion after explosion has occurred, and many 
lives h ave been lost. When fire broke out in Olle 
place the miners resorted to another, sinking a new 
shaft. To avoid the fire on an upper l evel, a shaft was 
s unk and coal taken out OIl the level immediatel y be­
low the fire. Soon the fire came through, and again 
the miners were driven out. Nothing that the owners 
could do availed to drive out the  fire, and the spl endid 
mine has been practically abandoned, though a little 
coal is now being taken ont  on a level below a part 
t hat is on fire. T h e  objeet of t h e  eotn mission is to learn 
w h et h e r  Hometh ing' CH n not 1)(' dOll e to save �;o valuable 
a property as the '!<'oord pit.-Halifax Herald. 
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THE WASHBURNE ADJUSTABLE FASTENERS FOR I quently on looking along the gallery the yellow tint of  

WATCH CHAINS, NECKTIES, COLLARS, ETC. the atmosphere could easily be perceived. Up to the 
The accompanying illustrations represent a very fifth day the color of the chlorine could generally be 

pretty and un iqne l i ttle device for the  safe and secure observed in the building; after the sixth day th e pans 
fasteni ng of watch chains u pon the garments without were removed, though sometimes with difficulty. and 
tea1'i n g  or fretting  the  cloth and without using the the gallery thuR fumigated h ad its windows and doors 

buttonhole. It is manufactured th rown open. The charge contained in each pan was 
by the Wash burne Manufactur- estimated to yield about 572' cuhic feet of chlorine gas. 
i n g  Company, of Waterbury, In fumigatin g  a sr:ace of 2, 000,000 cubic feet, about 700 
ContI .  It may be instantly ad- pounds of common salt and the same of binoxide of 
j nsted to any part of the clotb- mangar.ese were employed, and it will appear by a 
iug', and forms an ornament as slight calculation that about 1, 710 cubic feet of chlo­
well as a great conveniellce, he- rine were em ployed to disin fect th is space. In com · 

ing  much m 0 r e mon cases Faraday believed that about one-half to one­
BACK V I EW. q u i  c k 1 y brought fourth of this quantity of chlorine would be sufficient. 

i nto serviee than the -The Architect. 
b u t  t O ll h o I e bar, 
w h i c h frequently 
causes the button­
h ole to gape open, 
allowing the button 
to  become unbut­
toned. The fasteners 

are finished in 14 k. gold and gold plate, and may be 
engraved with in it ial or emblem, thus serving as a socie­
ty badge in addition to their usefulness. In another 

application of the device, as 
a scarf fastener, it  presents a 
very r..eat appearance, but 
cann ot s l i p  or fall off, al­
though it will not tear or fret 
the most delicate fabric. It 
is a sim ple but practical form 
of spring clamp made of brass 

• • • • • 
Cycle N o tes_ 

Great Britain it is said has 1 , 300,000 cyclists and a 
capital of 75, 000, 000 pounds sterling is invested in the 
product ion of these bicycles and tricycles. The fac­
tories in which the machines are made gi ve dai ly  em­
ployment, so it is reported, to 43, 000 men. 

The !'econd annual exh ibition of cycles and cycle 
accessories and sundries WIll be h eld under the auspices 
of the National Board of Tradp of Cycle Man ufactur­
ers at Madison Square Garden, Ne w York City, from 
January 18 to 25, 1896. Spaces will be allotted October 
9, and applicatiom must be received prior to October 4 .  

A speed indicator called " Howigoe " is being  intro­
duced in England. It h as no clock work or springs, 
but consists of a closed glass cylinder contained in a 
n ickel plated casing which is clamped to the h andle 
bar. At the end of the cylinder is a small pulley 

PENon. BOLDKR. 
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the proportion of 40 per cent to 60 per cent of kero­
sene produces as nearly perfect a light as is possible. 

BookseI lers say that the present craze for cycling 
has nearly demoralized the summer book trade in 
light l iterature, for the cyclist does not carry books. 

The motor bicycle was used as a pace maker in a 
race h eld at Mulhausen, Germ any. 

. � . I  . 
Metallic Lactates 1'or Electroplating. 

In connection with a paper on the elect.rolytic de­
posit ion, for analytical purposes, of metals dissolved as 
lactates or glycolates, Dr. Jordis, of Munich, pointed 
out that lactic acid provides an excellent solvent for 
electroplating. As yet experiments have only been 
made in the laboratory with plates of 30 square inches 
surface. The deposits form so uniformly and easi ly, 
however, and adhere so well, that there is great hope 
for technical processes based upon Dr. Jordis' re­
searches. The expensive free lactic acid is  not req t t ired. 
In Germany. according to Engineering, lactic acid is  
quoted at 590 marks-as lllany shillings-per 100 kilo­
grammes (220 pounds) ; a fairly pure acid can be ob­
tained for 300 marks, while pure lactates of calcium 
and zinc,  from which the acid is generally separated, 
cost 190 and 435 marks. 

Coatings of copper and bra�s of varying shades on 
iron, zinc or copper, of zinc on iron and copper, and of 
iron and of nickel, can be obtained without diffic ult y, 
without any special apparatus. 'Vhether the latter 
point will be confirmed in operations on a larger s('ale 
remains, of course, to be seen. A s  to zinc, Dr. Jordis 
does not app"ar to have been particularly successful. 
In any case, the process has great interest for engrav­
ers, whose blocks are not as a rule of large dimen-

siom, and particularly for the !'ilverplating 
industry. Amalgamated brass is, in a bath 
of lactate of silver, covered with a pure 
white coating of silver, which takes the  
highest polish.  It would be a great boon 
if we could replace the dangerous cyanide 
of potassium by the harmless lactic acid. 
The connection with milk might suggest 
bacteria, as the  decomposition of the  lacti c  
acid into carbonic acid and acetal aldehyde 
need not, i n  t he vat, proceed as  certainly as 
it does in platinum dishes. But lactic ac id 
i s  itself regarded as antiseptic, aud the elec­
tric current, t hough perhaps not so fatal to 
micro-organisms as is often asserted, d oes 
not favor their d evelopment. The commu-
nication was brought before the second au­
nual meeting of the German Electrochemical 
Society, which assembled at. Frank fort-on­
the-Mai n in the first week of June, under 
the presidency of Professor Ostwald. 

. 4 0 '  .. 
Knowlto n's W aterproofing 1'oJ' W o ve n  

Fabrics. 

or bronze, and, by l ifting the lever in the 
center of one of its shield-like sides, the 
edge of  the vest or of a pocket, the waist­
band of the trousers, the edge of a scarf, or 
of the belt, or any other part of the cloth­
ing. may be placed bet ween the open leaves, 
when an attachment wil l  be securely made 
by t urning down the lever, clamping the 
fastener into position. In its use as a collar 
fastener, but tonholes are not required on 
either the neck band or the collar. A rear 
leaf of the  fastener is first attached by means 
of the clamp to the proper central position 
on the neck band, and the ends of the coll:tr 
are then placed between the open leaves in 
front, when the closing of the lever securely 
clamps the collar in place. The device takes 
the place of the common collar button or 
stud, and the adjustment is much more 
eas:ly and qui ckly m ade. The free ends of 
the eollar are allowed to lap or pass by 
each other, so that · co lIars of different 
lengths may be readi ly  worn over the same 
neckband. 'When applied to a pencilholder, 
it holds the pencil securely, takes up no  
appreciable room, and presents a neat and 

KEY CllAIN :rASTB.N luL 
BwtV1<L l'lY1H)Lil8 

DOLDER. 

This composition is used for the purpose 
of filling up the pores of the fabric previous 
to the application of the waterproofing ma­
terial. T wo pounds of common flaxseed are 
steeped in h alf a gallon of water, until it 
reaches the consistency of laundry starch. 

attractive appearance, the adj ustment being 
effected by s imply opening and closing a lever. As 
an eyeglass holder its advantages are obviouR, from 
the readiness with wh ich it can be instantaneously 
adj usted in any de�ired position U pOIl a garment, and 
for this service it  is largely employed by both ladies 
and gentlemen. 

Fat-adayl!lfli Disi n fecti ng SYlJtcJn . 

In 1825 Professor Faraday was consulted by the go v­
erlllIlent about the disinfection of the prison at MilI­
hank. The space amouuted to n early 6,000, 000 cubic 
feet, and the su rface of' the  walls, floors, ceilings, etc. , 
was about 1, 200, 000 square feet. This surface was 
principally stone  and bri�k, most of which h ad been 
lime-washed. A quantity of salt reduced to powder 
was m ixed with an equal weight of binoxide of man­
ganese, and upon this mixture were poured two parts 
of sulphuric add previollsly diluted with one part of 
water and cold.  The acid and water were mixed in a 
wooden �ub, the  water being first put in, and, it being 
more convenient to measure than to weigh the water 
and acid, ten measures of water and nine of acid were 
used ; half the acid was first used, and when the mix­
ture had cooled the remainder was added. Into com­
mon red earthen pans, each capable of h olding about 
a gallon, were put 3 l� pounds of the mixed salt and 
manganese, and there was then added such a measure 
of the diluted acid as we ighed 472' pounds;  the mixture 
was well stirred and then left to itself, and all aper­
tures were well stopped. T h e  action did not com· 
mence i m mediately, so t.here was sufficient time for 
the operator to go from pan to pan without incon­
venience. 

On entering a gallery 150 feet in length, a few min­
utes after the mixture had been made, the  general dif· 
fusion of chlorine was sufficiently evident; in half an 
hour it was often almost impossible to enter, and fre-

THE WASHBURNE ADJUSTABLE FASTENERS. 

wheel which is  operated by a cord passing around 
another pulley wheel attached to the center of the 
front wheel of the bicycle. When the machine is  in 
motion the glass cylinder is revolved rapidly, the bub­
ble in the liquid with which the cy linder is  filled show s  
the speed which i s  b eing made. The casing is  gradu­
ated from zero up to fort.y miles an hour. To insure 
accuracy each machine is  graduated separately. 

With very little practice on a slight incline any rider 
may become an expert in back pedaling. Simply re­
verse the action of pedaling, putting on the pressure 
grad ually and keeping the chain taut, not putting on 
the weight in sudden jerks. 

Very :stringent regu lations h ave been adopted for 
cyclists in Naples. Private machines are taxed $2. 40. 
while those which are rented are taxed $1. Each ma­
chine must be numbered and t h e  number m ust also be 
on the gla�s of the lamp, which must be lighted at the 
same time as the street lamps. A brake and some 
means of giving' warning of approach are al�o rf'q uired. 

The L. A. W. Bulletin gives the  following' regard­
ing the packing of pneumatic valves : . .  Nearly all 
caps used to stop the openings in air valves have a lit­
tle washer of some elastic material which is designed 
to make a tight joint in between the cap and end of 
metal tube. The most satisfactory material is a par­
tial rawhide such as is used for belt laci ng. It !llay be 
obtained at hard ware stores. " 

An association to be known as the United States 
Military Wheelrnen has been organized, with offices at 
621 Broadway, New York City. The plan is to unite 
wheelmen who have a knowledge of m i li tary tactics 
into bodies of such size as to test the practicabi lity of 
moving and maneuvering large bodies of troops with 
the bicycle. 

A correspondent of the L. A. W. Bulletin advises, 
after numerous experiments, that cotton seed oil in 

The mixture is strained, and a quart of the 
liquor is mixed intimately with one·quarter 

pound of Span ish white. Instead of Spanish white, 
there lIlay be used ocher, ground chalk, soapstone, or 
pumice stone.-J. J. K. 

• 1 . ,  • 
Impl'oved M l n.l n g  a n d  lliUl i n g  Metbods. 

A strik ing contrast bet ween old and ne w mining and 
milling methods and conditions is afforded by the old 
bill in an Arizona mining camp and the report of the 
operations of the Alaska-Mexican Gold Mining Com­
pany for the year 1894. Alaska is more remote than 
Arizona, yet last year that company worked 73, 141 
tons of low grade ore at an average cost per ton of 
$1. 9772'. This includes everything, and is ill ustrative 
of what skill and close management can do in a mine. 
Of  that $1. 9772', labor in the mine' took less than 70 cents; 
supplies, 327:J' cents ; labor in .the mill  took less t h an 
24� cents ; mill supplies, 33 cents ; chlorination of con­
centrates cost 17;l4' cents ; .. general expenses." 7;l4' 
cents ; the office expense�, less than 172' cents ; bul ­
lion charges, 4 cents. Of course such a result would 
not be possible, even at the present day, i n  Arizona ; 
but is worth y of note that in far off Alaska, so remote 
from supplies of al l kinds, a corporation was able to 
work in  one year 73, 141 tons ore that on I y  yielded $2. 79 
per ton and yet make a profit of 8172' cents on each 
ton. Of the $2. 79, $2. 11 was free gold , t h e  68 cents 
coming from concentrated sulphurets. The y�ar's 
profits were $59, 640 ; the total receipts, $204,042. 

A METHOD of welding lead h as been recently devised 
in France by M. Blondel. The surfaces to be joined 
are carefully cleaned, and between them is placed a thin 
layer of lead amalgam. On passing an ordinary solder­
ing iron along the line of jun!ltion, the mercury of the 
amalgam is vaporized, and the lead, set free i n  an ex­
ceed ingly finely divided state, fuses and unites the 
t wo surfaces together. 
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THE PYRAMIDICAL PLEASURE RAILWAY. course, necessary-a thorough love of the game and a 

A late form of popular entertainment devi8ed for the reasonable supply of ingen uity. 
British public comprises a pyramidical railway, for an Here is the whole principle in a nutshell. The game 
illustration and descl"iption of which we are indebted of golf consists in driving small balls over the country 
to St. James's Budget. It is  a recently patented and sending them into a series of holes with mallets or 
invention, and embraces, as will be seen, many features clubs. He who goes the rounds of the holes in the 
made popular in our own gravity roads at the seaside fewest strokes wins. The number of holes or links 
and other pleasure resorts. It is a cone-shaped, circu- may be seven, eight, nine, tell, or more. They may be 
lar iron structure, or of wood, as the case may be, ac- any distance apart. They may be over any kind of 
cording to the scale on which it is erected, and from country. If there are only four or five, go over these 
the top downward at an easy gradient is arranged a three or four times for one game. If you have eighteen, 
w inding track, round which the passenger in search of that is  quite enough. Nine is a common number, giv­
excitement may be carried to the bottom as quickly as ing the player eighteen hoies in all-that is, n ine out 
may be. Perhaps we may describe exactly what h ap- and nine back. As it  i s  comparatively easy to H hole " 
pens. The  passenger takes his  seat in a car on the the ball on perfectly level greensward, the scheme is 
ground level. The ear i s  then h oisted to the top of to secure a bit of country which offers obstructions, 
the structure by means of a lift, and is run out on to a such as ravines near holes, or stone walls, sand pits, or 
small turnta ble, from whence the descent is  started. anything of this nature. In other words, the more 
By th e time the car reach es the bottom of the gradient I irregular the country, to a certain extent, the bettel' 
it may be i magi ned t h at the velocity i t  has attained is the links. 
considerable, wherein lies the excitement of the trip. You who are near the seashore should work some­
Arrived here, the car runs on to an u pward gradient, what as follows, therefore : Go out some day, taking 
and passing through a short tunnel-a detail intended along your American ingenuity, and start from some 
to counteract any symptom of giddiness which may spot near the hotel. You must select a level bit of  earth 
occur to persons of weak nerves-comes to a natural for a " teeing ground "-a place to start from. Per­
stoppage at the point from which it started. It is in- haps two hundred yards away there is a deep 
tended to use the structme as a place of entertainment sand pit. Here is your next spot. Take six 
for many more people than will be able to avail them- inches of four ineh gas pipe, and drive it into 
selves of the cars. For instance, the whole of the track a level piece of turf or hard ground near the sand 
will be utilized as a promenade, a footway being placed pit. Excavate the earth inside the pipe, and there you 
alongside the lines, and at the top of the cone will be have a hole six inches deep and f:mr inches in  diameter. 
a co vered pavilion, surrounded by 
balconies, in which may be found 
a band of music and refreshment 
bars, while the whole of the inside 
space beneath the pavilion and 
within the circular track can be 
covered in and used as a concert 
hall or theater. Finally, the power 
which is used to raise the lifts can 
be requisitioned to establish a sys­
tem of electric lighting, so that at 
night the pyramid may be aglow 
with a host of small incandescent 
lam ps. 

------�.------
"'hat to Wear When eeing 

Photog raphed. 

The sorrows of the trying ordeal, 
having one's photograph taken, 
may be mit igated by following a 
few suggestions made by Mrs. 
Catharine W eed Ward in the Pho­
togram, the magazine which she 
and her husband cond uct in com­
mon. Mrs. Ward says : " The 
greatest n u m ber of sitters are ut­
terly ignorant as to how materials. 
colors and styles of costumes will 
appear in the finished portrait, and 
the operator is blamed for what is, 
as a rule, not his fault. As a rule 
it is well-and should be required­
to avoid very positive patterns, such 
as large plaids, checks, wide stripes 
and much jet or other glittering 
trimming and much jewelry. Sharp 
contrasts in materials, trimming or 
style of cut are a decided detri-
ment to a pleasing portrait ,  and, as 

THE PYRAMIDICAL PLEASURE RAIL WAY. 

When the earth around the hole h as been thoroughly 
rolled, you have the first hole and its " p utting green. " 
If, in making your stroke from the teeing ground, the 
ball goes into the sand pit, you have to drive it out by 
using the clubs, each stroke counting agai nst you. The 

any of these things, but in dri ving the ball so that it 
will stop within a few feet of the first hole, if possible 
on the green. Then your object is to go into the hole 
on the next stroke, or in the next few strokes. 

Having once holed, take the ball out with the h ands, 
make another tee, and d rive for the next hole. At the 
same time that you are playing, your opponent is  like­
wise driving another ball from hole to hole. If you go 
t,he  rounds of the links in ninety-five strokes, and he  
does i t  in  ninety· six or  ninety-seven, or any largel' n um­
ber, you have won. 'l'here are other ways of counting 
w hich can be easily learned by one who becomes in­
terested in the game. 

Do not make the mistake of thinking that a dozen or 
mort) clubs are necessary. They are not, at first, at 
any rate. By and by, when you join a golf club, and 
play on well la id  out links, with all the refinements pos­
sible, some of the extra clubs w ill perhaps be of nse;  
but for the  boy or young lllan who is  beginning, and 
who does not expect to be a professional or a champion 
tournament player, six clubs are more than enough. 
These are briefly : 

The Driver i s  a wooden club of the kmd called " bul­
ger." This is used to drive the ball when it is il l  good 
position and a long straight distance is to be covered. 

The Brassy is  a club which is  of wood, but has a shoe 
o f  iron , hitting thus a more precise and heavier blow. 
It is to be used for shorter distances and when the  bal l 
lies in a pos ition where you cannot get a good, full 
swing with the driver. 

The Cleek b an iron club-that is, the lower part is  
all iron-and is used for stil l  shorter 
strokes than a brassy, and where 
the " lie " or position of the ball is 
still worse, when a stiff, q u i  c k 
stroke is required, with more pre­
cision and less distance to it. 

The Mashie has a shorter hand le, 
which is stiffer than the foregoing, 
and at the  sallie time the faee of 
the shoe is turned backward, so 
that as you hit the bal l it lifts it 
q uickly, differing from the driver 
stroke j ust as a •• fly " differs from a 
• •  liner " in baseball. This club is 
used for getting a ball out of a �and 
pit, or a rut in the road, or long 
g-rass, where distance is hardly an 
item. 

The Lofter is iron-footed, and still 
more turned back as to face. It i s  
used to jump the ball out of a 
deep b unker, and to make it rise 
quicker while not going so far as the 
mashie would send it. The lofter is 
also used to send the ball up on the 
putting g-reen. 

The Putter is a club used for 
sending very short but extremely 
accurate strokes, t hose, for exam­
ple, which actually send t h e  ball 
into its hole after it has been sent 
up on the green with the lofter. 
Some of these are iron , some wood ; 
the metal are better. 

These are all the clubs that a rl' 
nece�sary ; and with what has al­
ready been said of the game and 
the links, no boy in the country 
need go without playing golf if he 

real ly wants to play. Lay out a set of links and see 
how easily it can be done. 

. � . .  ., 

Iron In Food. 

a rule, the tone of  color should harmonize with the 
sitter's complexion and hair. Glisteni n g  silks are diffi­
cult to light well, as is any material which does not 
easi ly  lend itself to soft folds. Dead luster silk, soft 
woolens, crapes, fleecy tissues, and similar materials 
are always effecti ve." Mrs. Ward advises, too, that 
one should soften by rendering it indefinite the  line 
between skin and dress, both at neck and wrists, re­
membering always that, however well a costume may 
appear iu reality, it  alters before the camera and may 
call attention to w hat might otherwise pass unno­
ticed. 

sand pit or " bunker " is, therefore, what makes the Professor Bunge, in the course of a paper on iron as 
stroke difficult and brings out the skill of  the player. a medic i ne, read before the German Congress of In­

Perhaps three h undred yards on there is  a large ternal Medicine, has been ventilating some ideas which 
mound of earth,  or a stone wall, or a row of trees. Put are as much m atter of general science (and therefore 
the second hole and green just beyond this, and again extremely im portant) as they are details connected 
this obstruction or " hazard " will serve its purpose. with the physician's domain. He is strong 011 the 
The  d istance may be anything from half a mile to three point that iron should neach our bl ood through the 

• • •  ' • miles over the links. They themselves may be i n  a mediulll of our food, rather than t hrough the drug-gi",t's 
Practical (�olf.* straight line, in irregular lines, or in a circle. It does specialties. Iron, as everybody knows, is a food ele-

It i� a great mistake to think that the game of golf not matter. Variety and difficulty are the t wo quali- ment absolutely essential for the proper constitution 
is confined to  country of a special topography, or to ties needed. Of course in  thoroughgoing links all teeing of the bod y. It i s  as rigidly demanded by the plant as 
well laid out. links prepared under the auspices of clubs grounds should be bits of greensward, perfedl y  level by the animal ; and it is from plants that Professor 
and experienced golfers frolll England. Naturally, and smooth, and the course from hole to hole should Bunge shows we should chiefly receive our iron supply. 
links which have been laid out by an experienced hand be free from long grass. But, practically speaking, Spinach, h e  tells us, is richer in iron than the yolk of 
over territory suitable for the  game will be better than anything will do. eggs, while the yolk contains  more iron than beef. 
others, b ut, practically speaking, any boy or man can The game itself consists in hitting this small ball ,  Then succeed apples, lent i ls, stra wberries, white beans 
make his own l inks and h ave many a good game of golf which is  nearly two inches in diameter, with one of the peas, potatoes, and wheat, these substances being given 
on them, i f  h e  h as territory enough. If you are at the series of clu bs from one hole to another over the course. in the order in which they stand as regards the plenti· 
seashore, for example, you have the very best grounds You " tee off " at the start by making a little pile of fulness of their iron consti tuents. Co w's milk is poor in  
for links in the sand d unes and the u plands that are earth, placing the ball on this with the hands, and thus iron, b ut, as  balancing this  deficiency in  the  food of  th e  
usually within a mile of the beach . If  you are in the securing an opportunity for a strong stroke with the young mammal ,  it is found that t he blood of the youth ­
�ountai�s: there 

.
is capital country at hand in. all the i club. After this the ball cannot be touched. with any- ful quadruped contains m uch more iron than the 

irregularItIes whlCh are always near mountalllS. If thing but the club, u ntil it has been h oled, except nn- adult. Thuiis in a young rabbit or guinea pig one 
you are on farm lands, t here are sure to be clumps of der certain conditions, when it counts against the hour old, four times as much i ron was found than oc­
trees, little ravines, and a dozen other varieties of de- player. This first stroke is, of course, a long drive, the c urs in these animals two and a hal f months old. These 
pressions and elevations, all of which can be utilized. object being to get as close to the first hole as possible are interesting facts, �jhowing that nature probably 
Only one thing is needed in all this, and that is, of on the first stroke. You may hit a fence, or get into a I draws on the original store of iron in the young animal 

* By JameH Hammond, in the Outiook. bunker, or strike a. tree. The skill lies in not doing for its nutrition during its milk-fed period. 
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Self-Inotive Carriages and Electric Acculllulators. Taking transmissions into account, when considering unfavorable figures that we have j ust quoted, electrical 

the efficiency, 1 kg. of gasoline represents at least carriages offer such advantages as regards comfort, 
250, 000 kgm. available at the rim of the wheels. With convenience, simplicity of manipulation, etc. , that we 
the boilers used on the steam carriages, 1 kg.  of good must still persist i n  believing in their super iority for a 
coal prod uces at most 6 kg. of steam, and the non-con- metropolitan service in large towns pro vided with dis­
densing motors �onSUllle at least 18 kg. of steam per tributions of electrical energy. The electric carriage 
horse power hour, or 5 kg. of coal per horse power will best solve the problem of the electric cab, the pos­
hour. One kg. of coal, therefore, produces at th e most s ib ility of realizing which we suggested in 1881, and 
90, 000 kglll. on the motive axle and 150, 000 kgm. avail- wh ich , it seems, is on the eve of being realized in Paris 
able for traction at the rim of the wheels, taki ng trans- i tself. Qui vivr-t verra. 

The foolish race, writes M. Hospitalier in VIndustrie 
Electrique, that has just taken place between Paris 
and Bordeaux and back, has bwught out incontestably 
the advantages, henceforward ind isp utable, of petro ­
leum, or more correctly, of the essence of petroleum or 
gasoline ; it has relegated steam to the second rank and 
p laced electricity much lower still on the list, for a 
parti�an of this  mode of locomotion, as bold as rash, 
presented a carriage which would traverse the 1, 775 
kilometers of t h e  COUl'se, if not in the 100 hours allowed 
to competitors, at any rate in  a time more suited to 
the future applicat ions reserved for self-motive car­
riages on p ublic roads. 

missions into account. _ • •  I .-
An electric accumulator produces now a maximum Electro cution of Shade Trees. 

We need not wonder at the almost entire absence of 
electricians from this  competition, the object of which 
still remains a mystery to many, and to some a bitter 
deception . 

of 15 ampere hours at 2 volts, or 30 watt bours, or 18, 0 00 It is a question whether the stringing of electric wires 
electric kgm. , which represen ts 5, 000 kgm. a vaila ble at in cities and villages will not destroy a large proportion 
the rim of the wheels, taking into account the effici ency of the shade trees. Complaint is made in several cities 
of the motor and transmissions. 'Ve lII ay assume that that where the wires pass through the foliage the trees 
the weight of gasoline, steam, and electric motors are in nearly every instance have died, presumably from 
to all intents the same, hut the petroleum motor neces- the effects of the electric current. It has been noticed 
sitates the transport of a certain quantity of water for also that the death of the trees almost invariably fol­
cooling purposes, and the steam engine that of a still lows a season of rain, when the wet leaves are good 
larger quantity of water to be convertEc'd into steam conductors of electricity and carry it from the wires to 

on the j ourney, while with the accumulator we must the trees. In some cases the death of trees has been 
transport a considerable and .eon stant weight. It fol- caused by wires supposed to be thoroughly insulated, 
lows from this that the fignres 250, 000, 50, 000, and 5, 000 the covering having been rubbed off the wires by the 
do not represent the respecti ve valves of the mech ani- friction of the hranches when moved by the wind. 

As regard s the bicyclette, the interest attached to th e 
races is, and should only be, ephemeral ; practical ap­
plications only will survive, and the competitions that 
present the mos t  practical character are those that will 
render the greatest service to the development of self­
motive locomotions, the dawn of w hich is appearing at 
the end of th is century. From this poi n t  of view, the 
competition of carriages with out h orses, instituted last 
year by the Petit Journal, was m uch more useful, and 
responded far better to a real want than the Paris­
Bordeaux-Paris  race. 

But long races from town to town, and long trials of 
s peed over long distances, are not suited to electric car­

riages deriving th eir electri cal energy from accumu­
lators ; t,hese carriages must really be placed on the 
same footing with carriages drawn by horses which 
start in the morning and return to the  coach house at 
n ight , �o as to recuperate during the night the energy 
expended during the d ay. And , agai n , these carriages 
are only suited to applications for conveying people 
either for purposes of b usiness or pleasure ; in a word, 
we want to realize the electric cab or carriage. For 
conveying goods, the place is  already filled and well 
filled by the gasoline carriages which are alread y used 
by a n umber of firms for their town del iveries. 

cal energy utilized i n  the three kinds of self-motive The cvidence that the trees have been killed by elec­
carriages. A closer cOlll parison lowers the compara- tricity i s  furnished by the fact that in  numberless in­
tive value of the steam engine, and raises that of th e  stances the trees through w hich the wires pass died in 

petroleulll engine, since the latter has not to carry use- an hour during a storm, w hile those standing a few 
lessly, l ike t h e  accumu lator carri age, a considerable feet from the wires were uninjured. These results will 
dead weight, the transport of which absorbs the greater raise the question as to the liability of electric light 
part of the avail able energy. companies for the damage caused by the ki lling o f 

T h ese figures show that there is no chance of com- shade trees . The ri ght to string electric wires does not 
petition between the accumulator carriage and th e gas- give the furth er right to destroy the shade trees, which 
oli ne carriage in a speed test l ike th e Paris-Bordeaux - may constitute the chief value of a piece of real estate. 
Paris race, and they j ustify th e allllost entire absence Neither does it give the right to lop off the branches 
of the former, for only two carriages of the kind were and otherwise d isfigure ornamental trees simply be­
en tered, and only one real ly took part in  the compe- cause such branches happen to be in the way of the 
tition, arriving at last at Bordeaux after nUlllerous wires. This has been done by an electric light COUl­
m ishaps on the way. But steam has many obj ecti on s  pany in one of our s uburban villages, and many large 
wh ich it would be puerile to mention ; petroleulll e n - and beautiful trees have been practically ruined b y  
gines have t o  be started by hand after each little stop - such vandalislll . 

A fe w general figures will suffice to show the s upe­
ri ori ty of gasoline from a mechanical and economical 
point of view. 

page, they are noisy and producti ve of m uch j olting, This destruction of trees is  q uite likely to lead to ex­
they exhale an odor which is far from n greeable , and pensi ve litigation before a property owner's righ t to 
o ften th ey can only be persuaded to ascend h ills of receive damages for his loss is established by the 
any steepness on the condition t h at the passengers are courts. A good deal of trou ble could be avoided if elec­
obl igi n g enough to dismount, and sometimes even push tric light ing and power companies would take pains  to 

the vehicle. place their poles and string their wires so as not to in-

The motors of 2 to 5 horse power used on the gasoline 
carriages consume about 500 gr. of a density of 0'7 per 
mechanical horse power hour available on the axle of 
the motor. 

While rendering all due honor to gasoline, and sin- terfere with the ornamental trees along their lines. ·­
cerely applauding its success) a n d  not w ithstandi ng the Oh icago Record. 

RECEN TLY PATENTED INVEN TIONS. 

Haihvay Appliance ... 

OAR J\1ovnm BAR. -Joh n McFarlan d , 
Austin, Canada. For moving and shifting cars in rail­
v...ay yards, this inventor provides a bar or lever in which 
fit loosely independent j aws adaptcd to rest on the rail 
and grip it on opposite sides, a spring connecting the 
lever with the shanks of the j aws. When the lever is 
placed on or over the rail and the handle pressed slightly 
down, the lever acts in a wedge-like manner on the j aws 
and causcs all the weight to be converted into grip on the 
rail, the grip being automatically released by the action 
of the spring when the pressure is removed. 

QUICK ACTION BRAKE VALVE. -W il­
Ham Hirst, Trenton, N . •  J. This invention covers an im­
provement in triple valves, whereby the pref:oi�nre in 
the brake cylinder is retaineci at all times up to the re­
quired full working pressnre. It provides a retaining 
valve in the form of a spring-pressed piston valve ar­
ranged in th e triple valve exhaust and normally held in 
open position by prcssure from the train pipe, the valve, 
on reduction of pressnre in the tr�in pipe, connecting 
the triple valve exhaust with a port leading to the main 
valve to establish communication between the auxiliary 
reservoir and the brake cylinder. 

Electl'ical. 

ELECTRIC TARGET. -l\filton 'I'. Weston, 
Kenton, Ohio. This invention relates to pleasure ground 

targets to be struck by a spcar or wand, or targets for 
shooting galleries. A circuit closer is actuated from the 

bull's eye and is so connected as to actuate an alarm, and 
also, through an electromagnet, release a hanger, where­

by a prize will be presented to the one making the buH's 
eye. The alarm bell and the magnct may be placed 
above and alongside of the marksman, the beH ring­

ing and the prize dropping by his side on a successful 
shot being made. 

llIecl. anical. 

DOWELING l\fACHINE.-Ohristian Loet­
scher, Dubuque, Iowa. To drive do,vel pins into mor­
tised joints in sashes, doors, atc . ,  this inventor has de­
vised a machine in which an inclined spout feed device 
is grooved to permit the lengthwise sliding of a dowel, a 
stop plate at the lower end of the spout having an aper­
ture registermg with its groove, while a feed tube con­
nected w;th a plate extends substantially in alignment 
with the lower end of the groove. The machine has a 

hollow head in which is a movable plunger, a collar 
movable relatively to the head being controlled by the 
plnnger, and the head and collar having a dowel 
feed passage at an angle to the line of motion of the 
collar. 

HAND DRILL. -Robert Binnie, Bolivar, 
Pa. To facilitate drilling in rock, etc . ,  at any angle. 
withont danger of the drilling tool getting stuck in the 
hole, the drill Rhaft if' m onntell in a carriage on a frame, 
amI on the clrill .haft is a sliding frame provided Witil 

wheels, cams on the driving shaft engaging the wheels, 
and there being a worm Oll the driving shaft and a worm 
wheel in which the drill shaft slides, the shaft having a 
key and groove connection with the worm wheel. The 
drill can be readily set in any desired working position, 
and is easily moved about from place to place. 

llIhicella u e o u s .  

WAR SHIP. ·--George W. Van H oose, 
'1'uscaloosa, Ala. To enable the whole armament of 
heavy guns of a ship to be fired at once in any direction, 
this inventIOn provides a form of turret and barbette i n  
which the turn table of the turret always remains below 
the upper deck and protected by the barbette, the gun 
carriage and its housing rising above the deck when fir­
ing aUfl falling below it at other times, so that one set of 
guns adjusted to the higher position may fire directly 
over another lower set of gnns. A special form of bar­

bette, and of turn table with gnn carriage and housing, 
are provided, and special hydraulic devices for raising 
and lowering the gnns and thdr hom:ings. 

-W OVEN OHENILLE FABRIC. --Leedham 
Binns, Philadelphia, Pa. This is an improvement on 
former patented inventions of the same inventor, proyid� 
ing a fabric having a fine appearance and adapted to be 
formed in various ,,,ays to produce a large variety of 
styles. It comprises a continuous web on opposite sides 

of which at intervals are arranged separate sets of warps, 
wefts being interwoven with the separate sets of warps, 
while the ends of the wefts project from the outermost 
warp threads to form tufts. 

LOG HAULING DEVICE. -Albert Van 
Duzer and Walter Kirby, Scotia, Cal. This is a simple 
attachment which may be conveniently applied to a cable 
and to a log to be hauled, and adapted to release and 
permit the logs to slide freely down a steep grade, the 
attachment being such that the cable cannot get be­

neath the log, bnt \�ill always be in position to do the 
most effective work_ 

TYPEWRITER O OPYING A TTACHThIENT. 
-Charles H. Keith, New York City. According to this 
invention, a frame applicable to the carriage has a brace 
to hold it in the position of use and a roller to receive 

either a duplicating belt of carbon paper extending 
around the platen rollcr, or a belt saturated with copying 
compound, a supply roller to be filled with copying paper, 
a receiving roBer to receive copy paper after the hnpres� 
sions are made on it, and spring-actuated mechanism to 

tnrn the receiving roller and cause it to automatically 

take up the copy paper as it is carried forward by the 

platen roller in the regular operation of spacing the line"_ 

ARCHES, PARTITIONS, ETC. - Foster 
Milliken, New York City. For snch constructions this 
inventor provides a combination of cement and concrete 
with wrought iron or steel which will develop the full 
strength of all the materials. The invention consists in 
corrngating wire or similar material reinforced at its cor­

rugations, hending the corrugated material to shape and 
bedding the reinforcing material and corrugated material 
wIth cement or concrete. The construction is also 8uita-

ble for roofs, u.omcR, t3i<lrs of buildings, vault light work, 
etc. 

VEHICLE Top Box OR RACK ATTACH­
ME�T.-Lawrencc II. IIanKen, Viborg, South Dakota . 
For farm ,vagons especially this invention provides a 

I means whereby an upper structure may be readily at­

tached to the wagon body, to afford a high body for the 

carriage of cattle, COI'Il, grain, etc . ,  the shIes and ends of 
the body extension to be dropped down and hcld at 

an angle, adapting the vehicle for hauling hay, straw� etc, 
Locking devices are provided ,,,hereby the body exten­

sion may be held firmly in ·whatever position it may be 
placed, and the upper structure hcld rigidly in either its 
expanded or its closed folded position. 

GLlJE STOCK O UTTER AND FEEDER. ­
Peter Cooper IIC1Vitt, �ew York City. By this invention 

an apparatus is provideLl by which glue stock may be 
taken frOlll the waRher, conveyed to a cutter and held in 
position to be acted on by the knives. 'rhe cntting machine 
has a series of circular cutten:, a seri<Js of serrated disks 
for holding the stocl, whIle  it is being cut, a glue stock 
conveyor consisting o f  endless belts extending between 
the diskEl, guards bebyccn the (,lltters prcyenting the 
stock from being carried aronnd by them. Adjustable 
gearing connects the shafts of the cutters and disks for 
regulating the position of the cutters relative to the disks. 

Box LID RAISER AND FASTENETt. ­
Charles L. Feinberg. Brooklyn, N. Y. According to 
this invention, a catch is fixed to the body of the lid and 
a keeper to the adjacent portion of the box bOlly, 
there being combined with the keeper a spring capable 
of raising the lid on the disengagement of the catch and 
keeper. 'I'hat portion of the body which carries the 
keeper is yielUing. so that it may be mo\'ed to engage or 
disengage the catch and keeper, the automatic raising of 
the lid being sllnnltaneously effected with the release of 
the fastening device. 

OURTAIN FIXTURE. - Ddbert B. Mc­
Capes and Edward D. Quinn, Vermillion, South Dakota. 
This is deslgTIed to be a handsome attachmee.t to be ap­
plied to the outer or inner face of the window frame to 
hung an ordinary \vindow shade roller in, so that it may 
be readily adjusted vertically to bring the rollcr to the 
desired height. It comprises a slotted barrel in which 
slides a bracket projecting through the slot, means for 
fastening the barrel to a support, and an adjuf:'ting rod 
extending upward into the barrc1 and connected with the 
bracket. 

wrench, and placed in position as a napkin holder and 
check distender, or it may be turned down close to the 
gum, being quickly adjustable on either tile upper or 
lower teeth or the bncal, lingual or palatine surfaces and 
crosswise of the teeth. The matrix is inexpensive and 
IS made in sections united at one point in their lpngth in 
a manner to be readily diF:engaged when withdrawn, ob­
taining the result of  a band matrix, yet possessing the 
advantages of a two-picce matrix. 

G A M E O OUNTER. -Wi ll iam F. Hoch­
speier, Jersey City, N. J. This device comprises a board 
on which are parallel ro,,"s of figures, one row having its 
figures in groups or series and the other having figures 
to correspond to those in the groups of the opposite row, 
there being tilting angular fingm pieces pivoted bet,veen 
the rows. It is intended for use in gameR where suc­
cessive amounts are made to complete a final total. 

G A M  E O OUXTER. - Joseph Voelker, 
Pittsburg, Pa. '1'his device has a shallow cylindrical 
case whose cap piece has a single orifice, an inverted con­
cave bell being held within the case and a dial rotating 
on the post, while a series of indicators is adapted to 
snccesslvely appe-ar at the orifice in the cap piece, being 
moved with 11 �te!J by step movement by actuating me­
chanism within the bell, as the player presses upon a 
finger piece projecting frem one side of the case. 

NOTE.-Copies of any of the above patents will be 
furnished by Munn & Co., f()f 25 cents each. Please 
send name of the patentee, title of invention, and dato 
of this paper_ 

NEW BOOKS AND PUBLICATIONS. 

THE MINERAL INDUSTRY, ITS STATISTICS, 
TECHNOLOGY AND TRADE IN THE 
UNITED STATES AND OTHER O O UN­
'I'RIES TO THE E ND OF 1894. Vol. III.  
Edi ted by Richard P. Rothwell. 
New York : The Scientific Publishing 
Oompan y. 1895. Pp. 770. 8vo. 
Plates, il lustrations and tables. 
Price $5. 

rro the engineer, the chemist, the metallurgist, the buyer, 
the seller of minerals, the investor in mineral property, 
an d to the legislator who should know the resources 

and conditions of production in every country, this work 
is absolutely indispensable. 'I'hi. is the third volume of 
H The 11ineral Industry," and brings the subject up to 
date. The work describe� the occurrence and character 

OAPSULE FU,],ER. -Albert 1\L IrJO'alls 1 0f deposits 
.
in which th:, useful minerals are foun?,

.
the 

• • •  • 
l-\ , 

characterIstIcs of the nnneral, the methods of mInmg, 
Dul�th, !I

,
mn. TIllS Improvemen� comprIseR a flll�nel I treatment of ores, characteristics of metals, costs, uses, 

havmg at It� outlet end an ('xpansl�lc  and contractible 
statistics of production, import and export, consumption, 

tUb: to r�cCl ve and hold by contractwn a cap�ule body 
review.of IDrueral, metal and mining stock markets, as­

,vhIle �)elllg fill:d, �nd a dOllble�
.
ell(led rcve

.
rslble ra�l �  

sessll1('uts by mining companies and dividends from 1884 
�er \;'lth a longltudmal bore :,ervlllg as a�, all' vent .

. �t 
to lSg4. To this arc added extremely valuable technical 18 caBIly operated and f:oilmple III constructIOn, and facIlI-
articles by the most competent authorities, giving the 

tates the rapid filling of capsules with the desired amount 
t t 

. 
h I t t f 

. .  

of mt.'dirinal and other material. 
mOB recell progre�8 m. cae ( epar men

. 
0 

. 
mmmg, me-

tallurgy, and cheuncal Iudustry, thus brmgIng the tech­

DK'l 'l'AT, MA TRIX. -JoSEc'ph M. Strollt, nical literature up to date. Tlte table" of itemized CaRt 

Portland, Me.  A matrix l'f'tailwt', comprised ill this ill- production of many of the minerals and metalB afford in­

vention, can he t;ct up by the fingers in like manner ati a formation of the utmost value to all iutercsted in the in· 
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dustry. Vol. III contains the table of contents of the two preceding volmues, so that the literature on such 
sabjects as carborundum and monazite can readily be 
traced. A splendid index contains about 12,000 sepa­
rate titles. 
AN BLEI\IENTARY TEXT BOOK ON STEAM 

ENGINES AXD BOILERS FOR THE USE 
OJ! STUDENTS I �  NCHOOLS AND COL­
LEGES. By J. H. Kinealy. New 
York : Spon & C h a m berlain. 1895. 
Pp. 236, 8vo, 103 il1ustrations. Price $2. 

$c itu t if i c  !tltttiC"u. 1 73 

The cn.arQt lor Instrtwn umdtr th1.S Mad t.s one Donar a l1.ne 

jor eacn lnserrwn : aDour: ewnt woras w a l1.ne. Aaver-

tt8emenrs must De rece1.ved at vUDl1.catwn office as eart1J as 

Tnursaav mOT1n-ng w avvear ln rne ;otlowl1U; week's 'ta8Ue. 

For Sale-Patent No 525,951. Sept, 11, 18&4. Unloading devLCe. Address \V. '1'. }1'lalliken, rrebuacana. 'l'exas. 
For pumpIng engines. J. S. Mundy. Newark, N. J .  
., L .  S.H metal polish . IndIanapolIs. �amples free. 

INDEX OF INVENTIONS �g��\�� �����: :c.�lf����bfeJ':ii: ·Aik;,n : : : : : : : : :::. ���:�9l 
f,���:���c�:eBta�' tir:aug:.e1keatiiig 'furnace: 'o 545,536 

�������'r��3a�;��: °ii: ·silliii;.·.·:.·.·:::.·.·:::.·:.·.·::: ��:I�� Por which L e t ter. Patent or the 

UnHed S l ate. were Gran ted 
Gage. See \Vater gage. 

September 3, 1 895, 

g:�n7e�tU���ii�g ��·e�?��t���Jipscb·iiz:::: ::: :: :::.: g�:� 
8:�.bU���rc�· f;rDrs�;!��tii:t'g ' 'ii'quid ' 'from',' 'G: 545.783 

GasSl���l:; Ii: 'ii: ·Heiine·gln: : ·. ·  . .  ·. : . : : : : : : : : : : :  :.': : : EtE:&�� 
8:: e���i�·g.F a�d L\1;:h1ting' 'apparat'us: 'r:: 's: Craii� 545.7 m  

& N D  EA.CH D E A- R J N G  '.l'HA.'.l' DA.'.l'E, dall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  545.fm Gas meter, O. c. Pudan . . . . . . . . . . . . . .  00 . . . . . . . . . . .  545 8Hi 
�:�:.egsu�:t�i;rJn·sLtl. ·leRgiCahtetre.r . . . . . . . . . . . . . . . . . . . . . . . . . .  545,725 

The author is Professor of 'Iechanical Engineering In Presses & Dies. Ferraeute Macn. Co., Bridgeton. N. J. [See note at end of hst about copies of these patent8. G t J H \Vashingtoll UlliyeI�it.f1 st. Louis, �Io. lIe statcs that Heading machInery. Trevor Mfg. Co . •  Lockport, N. Y. G�t�B. inea���r�soper·at;l�g· swii;:ilng::ii:j: ·Cc.)liii:t:'· 545.521 
the book " as written more especially for �tudents jn Screw machInes. mIllIng' maclllne8. and drIll presses. Ge���·t·or: . .  se·e ·Ciirrent· g:e�eraior .. .  · . .  · · · · · ·  . . . .  •· 5i5,681 

the universitIes and colleges. The student is first �riven Advertismg device, G. M. Underwood . . . . . . . . . . . . .  545,752 Glass, ladle tor dipping-. F. Shuman . . . . . . . . . . . . . . . .  545.826 

an Idea of thermo-dynarnic8, then of the action of steam 'fhe Garvm )lacb . Co . • Lalght and Canal Sts., New York. Ad�:�tIs�n.g �.���.i:��: .C.��I.I-������l.le.�: �.' .�54�.�i. 5�5,633 gt��e �:�����:,a���E�J:llK.���.�::::::::::::::::::: : tg��� 
in the cylInder of the eng-me, (�f the motion of the steam. Emerson, �mIth & Co .• Ltd., Beaver FalJs, Pa., wil l All' brake controlhng mechamsm. W. N. Tbornp- Gold, extractIng, P. De WIlde . . . . . . . . . . . . . . . . . . . . . . 545.852 

valve, of thc differences bet\, een the various types of en- send Sawyer's Hand Rook on Cll'culars and Band Saws A ir S�I�'tstelier': W·: H: ·Ar�8tro·ng·::::::::::::::::::: gtg:U8 a��)�igl�x n�����I�:��1t. �'. '&i. ��·��i:t·iiig· : : : : : : : : : : t�:g�3 
gines and boilers, of the genelation of heat by combus- free to any address. Alarm. Ree Burglar alarm. Electric alarm. Gun. box magazme bolt, W. Mason . . . . . . . . . . . . . . . . . 545,708 Asynchronous IWJtor, HutIn & Leblanc . . . . . . . . . . . .  545.693 Gun carrIage, hydraul i c  recoil . M. 11'. Smith . . . . . . .. 545,540 tion, and of the convcrSIOn of \\ ater into steam. In the I 'l'he best book for electrlClans ana begmners In elec- Auger, well or Pl)�t, J. M. Fishback . . . . . . . . . . . . . . . . . 54-5,685 Gun. magaZIne, r.I1, H. Bennett . . . . . . . . . . . . . . . . . . . . . . .  545,766 
derivation of some of the formui..-e in thermo-dynamics t l'IClty is " l1Jxpenmental SCIellce. · ' by Geo. )1. Hopkms. Axle box. car. J. Petithomme . . . . . . . . . . . . . . . . . . . . . . .  545,120 Hame fastener, 'r. N. Martm . . . . . . . . . . . . . . . . . . . . . . .  545.861 

' 1  t � 1 
Hag, L. 0 Benner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  515,443 Hammer, power, A. Beaudry . . . . . . . . . . . . . . . . . . . . . . . .  545,763 t�e calculus 18 uscd, but the use of all Inath�matic)j By mall. $4 ; �iunn & Co .. pubhs J ers , :"'6 Broadway. N. Y. Bag holder, L. J. r:ranquary . . . . . . . . . . . . . . . . . . . . . . . . .  545,551 Handle. Hee Coffin handle. 

hIgher than algebra and geometry has been aVOlded as �'OI' the anginal Bogardus Um Vel sal .Eccentric Mill, �:���i���fft�hpe��:r,Lj. �V .�i�!:���.�: : : : : : : : : : : : : : �g;� �:�����e:��� t�������rI�:·lrt':r����)��roeiii.: ·. ��:�!� much as po";;:ible. 'rhe �llbject is presented in a clear Foot and Power Presses, Drills, Shears, etc . • address Hevehng veneer stnps. lllachlne tor, C. F. Scam- Harvester and shocker, corn. H. E. Poage . . . . . . . 545.534: 

and concise manner. J. S. & G. F. SImpson. 26 to 36 Rodney bt., Brooklyn, N. Y. BiC��� aiiacbme'Iii: "r: 'X: '�;owier : : : : :  : : : : : : : : : : : : : tg:��: He�:�p�ee�:���d W�\�� Ih��\�;:. Hot all' beater. 
1\foXOGIU.PH OX IhuID gXTRACTS, SOLID Expert macbill lst wanted by a manufacturer of cut- �l�;g';,��'i��: ��p�;����bY·::::::::::::::::::::::.: ��:¥�� ����:�� �����:���' �o/,����:':g;;S 0" raiiway'cars: 515.470 

EXTRACT�� AXD OLEORESIXb. By lory and hardwal e specialtI es. �lu�t be capable of mak- �01l prIi l�ee Stea!D 0gi lerk t f W K C b 54� G83 H l' Ba;cur.v . . . . . . . "w' s ' . . . . . . . . . . . . .  "1" . . . . . . ��.�2 

J nsf' ph Harrop, P 11 .  (f. Col U III h US, IDg necessary repail s and lJ Ivelltlllg labor-sa Vlllg i Ill - Bgg�. riian���l���l�s. S�cR� ca�er. : . . .  : . .  �����l676: 545:677 H����ae�Il��I�i. 
aG�' c. w a]l��:.��.s.��. �.t. �. : : .' : :  .' : :  545:�8 

o b in : H arrop & COlu pall v. 1893. provements. None without highest references as to I Bottle cuttI ng apparatus. A. Benson . . . . . . . . . . . . . . .  545.767 HOIstmg apparatus, T. Marnell . . . . . . . . . . . . . . . . . . • .  545.514 

P p. 230. 16mo. interleaved. Priee $2. cbaracter and abIlity need apply. Address Manufac- �g�·lr���'�:��r�tt� .�?�: . . . . . . . . . . . . . . . . . . . . . . . . . . . . 545.7S4 �g���'.'J7,�gJ��;��/)H�S����ta.� . .  : . : : : : : : : : : : : : : : :  ��:�2� turer, box 773, New York. Box staymg mach Ine, J. Mohs . . . . . . . . . . . . . . . . . . . . . .  545.808 Hor�es, galting deVICe for. H. G. Gould . . . . . . . . . . . .  545.626 By the author of the " ell kno,,,, " :tllonograph on Fla- Brake. See Car brake. ElectriC brake. Vebicle Horseshoe. nallless, W. H. Wakfer . . . . . . . . . . . . . . . . 545,559 

vOting Extracts ." The drn�g-i�t of to-day is fitted by �Hend for new and complete catalogue of SCIentIfic br�ke. \Vagon brake. Hose nozzle, garden. F. LeWIS . . . . . . . . . . . . . . . . . . . . 545.b56 

reason of the good educd.tion "hich is now lcquil'ed by and other Books for sale by Munu & Co., 361 Broadway, ���ckkeh:!�·C�·Il���: ·j. ·Soper·: .-. : '. : : : : : : : . : : : : : :  : : : :  . : : ��:� �������rt�;rbu�i:;: �. �: £a���D� · . .. : ·:.: ·:. : : ·. : ·: :. : �:l�g 
registered pharmacists, and handy appllancc�. to manu- New York. Free on appll catlon. ����i!' �g;�f������tl�g S�:�b�i:t·e.· j\: \Valratb·. ·. ·. ·. : :  �Z:�i� �����������i��e-L: t�rita:;. � :ar��� : :  : : : : : : : : : : g:g:��� facture many of the preparatiolls " hich once ,,;ere the Brus t] ,  C. !D. Holland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  545.691 IndICator. See MedICIne dose indIcator. 
sole product of large establishmentR. 'rhe work treats ���lBe a�i� ' �kl�[e::::t��er: ' combhied: ' Slide', iJ: 545.52G �g�!��\��p��'�'iJ.Rlll��k�:�se. : . : . : : : : : : : : : : : : : : : : : : :  E:g:�� 
of tIlt' artIcles used 111 the manufacture of medicinal ex- Basch . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  545.841 I Insulator. electrIC, D . . M. Rothenberger . . . . . . . . . . .  545.819 

tracts, the proccs�es of Inannfacturc amI prC8Cf\ atiol1. ����!�s�����iI��!�t�f�nfo��W.- �Jarti'll : : : : : : : , : : : : : :  �i�'��� {�!:I!as�hda��;�����fif�n:" I{aH;Sebiit'iers: : : : : : : :  g��:¥l� 
There are formulas for 1luid extract�, solid extracts Bug�nes. storm curtam for. W. M. MorrIson . . . . . . . 54-5.713 Jacquard machme. G. \V. Stafford . . . . . . . . . . . . . . . . . .  545,661 Burglar alarm. electl'lcal, J. R. Alexander . . . . . . . . .  545.835 Jar fastener, M. L. Deering . . . . . . . . . . . . . . . . . . . . . . . , .. 545.684 and oleoresins. Thc work should find a place 111 the Burner. See (;as burner. Hydrocarbon burner. JOInt. See PIpe jomt. 
working library of all phmmdcIsts ·who make their 0\\ n 
fluid extracts. 
CIXE:lL\'l'ICA DELLA BIE I,I,A PIANO. 

Studio differenziale di cinematica del 
piano con applicazioni al Ia costru­
zione razionale delle guide del movi­
mento cil'colare e rettil ineo. Per 
L'Ing. Lorenzo Allievi.  N apJes : 
Francesco Ghlull ini. & Fi g-Ii. 1895. 
Rvo. 2 vols. Pp. 151. 29 plates. 

� Any of the aboye books may be purchased through 
this office. Send for new book catalogue just pub­
lIshed. J\fuNN & Co., 3ul Broad" ay, New York. 
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SEPTE:lIDEU, 1 8 9 5 . - ( N o .  1 1 9 . )  
TABLE OF CON'rENTS. 

HIN'rS '1'0 CORRESPONDEN'fS. 
N a m e s  a n d  A d d l'eMs must accompany all letters, or no attention " ill be paid thereto. This is for our information aud not for publication. 
l' e 1 e l' C I l (' e �  to former articles or ansv.,·ers should give date of paper and page or number of question. 
I n q  II i r i c ",  not ans\\ crcd in reasonablc time should be repeated ; correspondents \\ill bear in mind that smne ansv.: ers require not a little research, and, though " e endeavor to rcply to all either by letter or in this department. each must ta,kc his turll, 
G u  y e r s  \d�blllg to purchase any article not advertised in 0111' col nmns \\ill be furnished \\ ith addresses of houses manufacturmg or carrying the same. 
S p e c i a l  " I'i t t c ll I n . o r ln a t l o n  on matters of personal rather than general interest cannot be expected \\ ithout remuneration. 
S(' i e n t i fi e  A. III (, l' i (' a n  S U l' pl c ,n e n t s  referrcd to may be had at the office. mce 10 cents cacho 
D o o ), ,,  referred to promptly supplied on receipt of 

Button, �'. JOll lsb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  545.799 Kiln. H. H. Eveihard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  545.463 Cable support, tractlOn. Ross & Bachman . . . . . . . . . 545.729 Knife attachment for reVOLvers. E. PauL . . . . . . . . .  545 • .128 CannIng frUIts or vegetables, apparatus for, Knitted garment and makmg same, J . Holmes . . . .  545,4/U Bowen & �'lack . . . . . . . . . . . . . . . . . . . . .  . . . .  . . . .  • . . .  545,770 Kmtbng machine, Alusgrove & Smith . . . . . . . . . . . . . 545.80fl Car brake • .  T. H. Core . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 545.R49 Knob lock. dour. G. L. Barney . . . . . . . . . . . .  545,665 to 545,fWi Cal' brake, F. �.  J ohnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  545.507 Knob lock, door. barney & Clough . . . . . . . . . . . . . . . .  545,f:t;S Car brake . .b\ P. Musser . .  . . . . . . . . . . . . . . . . . . . . . . . . .  545.810 Ladder and truck, extenslon fire. A. B. Cairnes . . .  545,643 
Cal' brake apparatus, J. S . l'rott . . . . . . . . . . . . . . . . . . .  545.663 Lamp, central drau�bt, Edsall & Lathrop . . . . . . . . . 545 462 Car couplmg. (�. W. Barfield . . . . . . . . . . . . . . . . . . . . . . . .  545.839 Lamp cll lmney holder. G. A. Welcb . . . . . . . . . . . . . . . 545,562 Car couplIng, R. �I. Ford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 54n,645 Lamp, electrIC arc, R. H . •  Jahr . . . . . . . . . . . . . . . . . . . . .  " 545.694 Car couplmg-. '1'. Gl'lffith . . . . . . . . . . . . . . . . . . . . . . . . . . . .  545.795 Lamp, electrIC arc .. R. Segerdabl .  . . . . . . . . . . . . . . . . . . . 545.736 Car coupl ing', Hendprson & HarrIs . . . . . . . . . . . . . . . . . . 545.501 IJamp  beater, G. C. Howard . . . . . . . . . . . . . . . . . . . . . . . 545,651 Car couphng, S. J. Meeker . . . . . . . . . . . . . . . . . . . . . . . . . . .  545.604 Lamp h01stmg 1..'1' lowermg device. F. \V. SmIth . . . 545,539 Car couplmg-, Scurr & ('otton . . . . . . . . . . . . . . . . . . . . . . .  545.862 Lamps, adjustable support for electric or other. ('ar couplmg, J. F. Tmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  54:1.751 L. G-oddu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 545.485 Car fender. R. Bustm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  545.579 Lamps. cal bon holder for electriC are, T. E. Car fender. \V . H. H. Di1fenbauch . . . . . . . . . . . . . . . . . .  545.781 Adams . . .  . .  . . . . . . . . . .  . . . . . . . .  . .  . . . . . . . . . . . . .  545.755 Car, raI lway plow. W. B. Doddrldge . . . . . . . . . . . . . . . .  545,782 Last and tree. combined, A. R. Wellman . . . . . . . .  , .  545,563 Car flafetv fender, 8treet, J. B. Lyford . . . . . . . . . . . . .  545.704 Latbe, deadcenter. G. E. Hunter . . . . . . . . . . . . . . . . . . .  545,692 Cal' slgnalmg apparatus, C. HarOld . . . . . . . . . . . . . . . . .. 545 .• 185 Leather artIcle, ]f. J .  Brmgbam . . . . . . . . . . . . . . . . . . . 545.573 Cars. end support for. S. A. Crone . . . . . . . . . . . . .  . .  545,7';'9 I .. eatber article. seamless, IP. J. Bringham . .  545 441, 545 577 Cars. safety attachment for fenders for cable. Leatber dressmg compOSItIOn, F. A. Hurd . . . . . . . .  545,505 electnc, or other. R. BustIn . . . . . . .  . . . . . . . . .  545,771 Leather, manufacture of marbleIzed, J. �cboll . . . .  545.734 Carburetuig apparatus, air, F. J. Gustine . . . . . . . . . .  545,8.1)0 Lpggm. L. K Levy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  545.7'0'2 Cartridge loadlng Implement. �IcNeJll & Denise . .  545,811 Line clamp. G. K. Ashley . . . . . . . . . . . . . . . . . . . . . . . . . . .  545,mO 

price. 
Ill i n e ra l ",  scnt f.or examination marked or labeled. 

Caster, ball . C. H.  Gaffney . . . .  . .  . . . .  . .  . .  545.789, 545.858 LInotype macbme. A. D. Pentz . . . . . . . . . . . . . . . . . . . . .  545,530 
should be distinctly cen;��������lal�:it3����p���t�sol�:sb��n7���w: t���;no�r:e�W.bJ�)ilen���� .l.���: . . . . . . . . . . . . . . . . .  M5,797 

R. Tflylor . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  545,552 LocomotIve tender, Sattelkau & \Vinkelmann . . . .  345.866 

g:�:��·fa�le�t��6����r.a��(.kilJf!. Pickel & Schmale 545.721 tgg�� ��re�;�;�,n5�g����£�;e�d�; .�:a.�l.�:�: : : : : : : : : :  �jg:¥�f 
(6613) S. D. writes : On perusing your Channe, cleamng devwe. l\1.  M. Looney . . . . . . . . . .  o . 545 602 Loom temple, W. I. Stimpson . . . . . . . . . . . . . . . . . . . . . . .  5015.638 

paper of l\Iarch 9, 1895, page 150, I read a paragraph b��:�eCtt�t��:.ni.I�.h�1fet� J�': .�'.�l.�:�: : : :  � : : : : : : : :  ��:� tgg: r:a�I��t;il�clW�i�nH?G��'p�r�r��·. · ·. : ·. : : : ·.·. ·. : ·. : :  �g:t�� headed : " ",Tire Fence Telephones in Australia, " and 6�����.ttS:�:�I�:'c}!m�.axE��� ·ciamp.· · · · · · · · · · · ·  545.805 kl!��i�;t��o':1r�pe�i;;;�iirear'ms: "F: E: ·Lodett·i·.·.·.: ��:�i� thought you \\ ould be intcrcstcd to lcarn that about seven Clarmet. G. F. Pruefer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  o • •  545.610 Mattress frame, metalliC, A E. Kenney . . . . . . . . . . . .  545.801 
1. Au elegant plate in colors of a residence at Edge- tllonths ago I utilized the top ",ire of the existing fences Cleat for electnc wues, M. M. Wood . . . . . . . . . . . . . . .  545,620 Measure. automatic liqUid, J. Cowan . . . . . . . . . . . . . . .  545.850 

water, Chicago, Ill . Three perspcctile elevations I for telephonic use and it ,wlks to sallsfaction. The line �l�n��Jd�e�o���1!;etfcitt : : :  : : : :  : : : :  : . : : . : : : : : : : : : : : :  �g:�� ���lc���ta�s�i;dl�!n��R:�;uiiei·t'jfi: : : : : . : : : : : : : :  g1gl1 and �oor p�ans . . �lr. J. L. Sllbee. archItect. A I is about two miles in length, the ,\ire being with staples 6g�{ g� �g�� g�!�k �l'e�t'r���: 'ii:iiiis·s:::::::::::.'.: �g:g�� �f�:f'or��6J1�iSc��!;lrigB, etc., manufacture of ple�slllg de�lgn, \\Ith ma�lY good featurcs. I as usual, no insulatIOn is needed. At the splices we (jock. angle. W. R Rowdon . . . . . . . . . . . . . . . . . . . . . . . . . .  :145,865 flake, H . C. MiChell . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  545,605 
2. A reSIdence 11l the Colomal style, recently erected I scrape off the l'Ubt and make a continuous connection. 3g��: P;i�'tJ a�d ��lfmbaa':;d'siop and waste, F. 'ii: 545.769 �:��ors��:,,��. 'C!�ian'::I.��Ul�I.I: . . . . . . . . . . . . . . . . . .  545,678 in 'rennis Court, Flatbnsh, L. I . ,  at a cost of $7,:00 Frank 545 856 Motor See Asyncbronous motor Electric 

comple.te. Pel'Bpectne ele,ation and fioor plans, (6614) J, I�. says : vV hat is meant by Cuffin han,ile;:r,': Rat·cliif: : : : : : : : : : : . . . .
. :: : : : : : . : : : : :  545:722 motor. . 

abo an interior \ lCW. )Ies�rs . Stm cnson & Greene, the aromatic group in chemistry ? A. A class of hydro- �glh.;i������l.eI�����:f�rn;.of1iil!: X��.]t!tant·. ·. : : �i:� �:i)i�;?va:r����;�p�c�i�i���e: ·i:.·Goc.ldu '-. . .  ::.': �i'��� 
archItects, XC\' York City. An attractive design. carbons, chiefly characterized by containing a group of C0mposing machmes. machme for making con- Nmls, macbIne for makmg' and driving wire, J. B. 

3. A d\\ clling at Bronx" ood Park, N. Y., recently erect- six carbon atoms in which, out of the t\\ cllty-four units contJ��I::�, ��rf!ce�J � 0Jl��iba w.-.'.'.' .- .  :: . .' .' .' . .'.': ',-.- : g:g:gi� N e�����er' seii{ng' apparatu;: automai{c: Ab'el's'oii 545
.
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ed at a cost of $tl,OOO complete. '1'\\ 0  PClspcctne of atomIcity, eighteen arc supposed to be saturated by ConfectIOnery, manufacturmg fancy, S. A. John- & Lesser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  545.43fi 

elevations and floor plans. !lr. J. }I. La\\rence. union of carbon " ith carbon, leaving only six opcn to C()ns;�Yi·I;g· appii;atii;:T. �: �1rlie·i:::. :::::::::::::: %,!i:� ��� tg��: t:: r·����bgr�::::::::. :::::::::::::5"'5·,5i5: ��1'bni external saturation I Conker, Bteam, J. B. Brown . . . . . . . . . . . . . . . . . . . . . . 545.450 Nut lock, J. \V. 8priege l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 54:1,74' architect, j\1t. Vernon, N. Y. • ('ookmg apparatus, steam, A. Stewart . . . . . . . . . . . . .. b45.745 Nut locK, .r . D. Tynes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 545,1 ] 7  
(66 1 5) J. 1\1. B. asks : How can the tg��}l'i:'�·e�tetc�;. ����giirig . . .  si,ap ·cOiipiifiii: · . .  · 545,804 8���:,,��l�\;���UO�dl�;�J�B: 'G: 'X: citiiet : :  : : : : : ti:+!:; globes on incandescent lamps be colored red, blue, green, t�:��' Jl����' a��l�st��re?�� tri: Bre·s·le·r ::.':,-,-:::.' ::: �g:�� 8��� d6�e���:� �fncg��ea��· . .  �: :�'�?����� : : :  :

.
: ':. �:�:�i} 

4. �\ residcnce at 1It. Vernon I N. Y., recently erected at a cOBt of $8,000 cOlllplete. Perspcctive elc\ ation 
and floor plans. :llr. Walter F. Stickles, architect, 
JlIt. Vel'llon, N. Y. An attractive design in the 
Colonial style. 

5. A cottage at Bergen Point, N. J. ,  recently elected at 
a cost of $i,200. Mr. Webley .r. Havell, archItect, Nc\\ York City. PerspectIve elevation and floor 
IJlans. �\ neat dc�:ign, showing some original and 
plea1:ling features. 

6. A dwelling at Bedford Park, New York City. Two 
perspective elc\ ations and j100r plans. 1\11'. Edgar 
K. Boul'ncl architect. :Xew York City. An attract­
iye design in the English Gothic style. 

7. A two-family d" e!ling recently erected at New 
Hayen, Conn. 'r" 0 perspective elevations and floor 
plans. Cost complete, $5,080. Architccts, 1\les::H 1:l. 
Stillson & Brew.n, Xew Haven, Conn. 

8. St. �\nn's Episcopal Church, Kellnebunkport, Me. 
P('rsp<'ctiv(' vim\ and groundp]ans, also an interior 
vie\\ . )fr. H. P. Clark, architect, Boston. 

9. A rebldcnce at '''Til hams port. Pa., recently erected 
for J. P. Preclerkks. Architectl David K. Dean. PerspectiYc elevation and floor plans. An attractive 
design . 

10. A Colonial hons" at Far Rocka" ay, N. Y. Archi­
tects, -'Ie�SlS. Child & De Goll. Perspective ele· 
\ ation alld 11001' plans. A model dcsign. 

11. l\[iRcellaneon, c mtents : The Hayes metallic lathing, 
illnstIateLl .-Xcdlith as a paint and decorative 
med1ll1ll for Ielief \\ 01 k, illlU�trate(l.�Gas radiators. 
fire gwtes, ( t e . ,  il1u�tl'atcd.-Improved heaters, 
illustrated.-Imvrm ed sash lock, illnstI·ated.� 
American hOHlt's .Hld the cabinet or parlor organ. 
illustrated.-The Lanrie steel lath, illustrated. 
-The Austin & Eeldy sash hanging attachment, 
illustrated. 

Tne SClentitic American Building Edition is issued 
monthly. $2.5(1 a year. Single copies. il.5 cents. Thirty­
two large quarto pages, ff)rming a large and splendid 
'MAGAZINE OF ARCHITECTl"RE, richly adorned with 
elegant -plates and fine engravings. illustrating the most 
interesting examples of :Modern Architectural Construc­
tion and allied subjects. 

The Fullness. Richness, Cheapness, and Convemence 
of this work have won for It the LARGEST CIRCULATION 
of any Architectnral Publication in the world. Sold by 
Illl newsdealers. J\fUNN & COo, PUBLISHERS, 

361 Broadway, New York. 

and opal ? I "  "nt a coloring that will not wash off, and ('urlmg IrOll bolder, G. A Turner . . . . . . . . . . . . . . . . . . . 545.557 Package. sealed, O. S. Fellows . . . . . . . . . . . . .  545.465 to 545,467 that "ill not flake off by thc heat. A. 1. Prepare the Current generator or motor, alternat lng, E. Packing and wrapping machInes. feeding attacb-
glass by thoroughly "ashing in soap and " ater and dry- ('ut·:�fl\'�:g�ra·t(;i: iin,i ·g.;.ader,"adjiistabY';, Ii: 'j: 545,554 pac�i;'Ir: ��t,il\-i.?·'1�:�;f6i::ee·:::: ,,:::, , ::. : : .: . . ..  ::. : : : gJ�:��� ing. rrhen dip in bath� made by beating up the whites cutPe�;id;��\;lgar ·c�tte"r'." M·eaL"c�tt·e;." 'R'oi��y 545.581 �:��i��p�ila���n�o� J. 

L. �a:.���.' .' : .' . : : : : : : .' .'  . .' .' : K1E:J&I of t\\ 0 eggs in 1Y2 pounds or pint of \\ater and filteringl cutter. Paper bag and envelope cabinet, J. P. Klug . . . . . . .  545,803 
and hang up to dry. Dissolve the aniline color in pho- Cut.�6b����nf.�� . .  �.����.���i�g . .  ��.c.���.�� •. . �' . .  �: 54:;.654 �:��� i�:���� ���C}��'���I;l,��al��f::s .�: .�: .�.���s '. %�i:��� tographer's common collodion. 2. Red or blue aniline Cycles, powder duster for. S. Franken, Jr . . . . . . . . . .  54[l.475 Paper feedmg mach me, r... C. Hopkms . . . . . . . . . . . .  545,863 
" ill form clear solutions. "hile the green solution will g:����1�n���:�N3l or,a{v�s: ·E·aio�.' :.'.' . .  : .' : .' .' .' .' : : .' : �Z:��! �:�:� �:�t��� ::;:g�;:::s,J���tl�������e' fo'r,' ��'air� 545,864 

require filtering. 3. Yellow aInline forms a handsome Desk. l id, E. �'. & F. D. Pooley . . . . . . . . . . . . . . . . . . . . . .  545,813 ba(]ks & Parker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  545.788 

color, but the surface of the glass presents a frosted ap- :g��lf��tJ���;�iM�·ff.·pIfrt��.l���.n����:.':: : .' : .' : : : : : : :  �:�� �:�e:e;��f��I�.J�i£.i�a�de�: .���.���:::::::::.':: : �g:��� pearance after the application. 4. Violet and purple Dough chvIdmg machine. J. W. McKay . . . . . . . . . . . .  545,636 PenCil holder. "V. \VIIson . . . . . . . . . . . . . . . . . . . . . . . . . . .  545,641 

colors may be obtained by conlbining red and blue in g�:���;. L7�v.1i�ie�.' .�.���i����: : .' : :  .' : : : : : : : : : : : : :  Etg:� ���ig�:tg�: :: (�: �st�iY��� . :  . .  : : :  : : : : : : : : : : : : : : : :  : '.: �g:+ii 
diffcrent qnantitles. When the solution is ready, dip the DrI er. See Clothes dl'ler. Phonog-rarn reproducmg apparatus. E. II. Amet . .  545,439 

prepared glass bulbs therein, liang up to dry, and finally H��II�g�ftf'��lU�� ��;l�' �Uf" " ' " . . . . . . . . . . . . . . . . . 545.715 �}��Oh����;: K���?o(\fa�k N�;;�.l� :  : : : : : : : : : : : : : : : : : : :  g1�:��� 
pass a current through the bulb for half an hour, that the Drl llmg apparatus, II. E. l{,eeve . . . . . . . . . . . . . . . . . . 545.611 Pipe hanger, H. C. 'Veedell . . . . . .  " . . . . . . . . . . . . . . .  545,561 Ouster und curtam pole hfter, C. L. Nelson . . . . . . .. 545,600 PIpe hanger and attachment. R. ,Yo Clark . . . . . . . .  515.775 heat thus generated may harden the coating of the col- l']gg holder. A . J. Baker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 54\567 PIpe joint, R. G. Howe. . .  . . . .  . .  . . . . .  . . . . . . . . . . .  545.58G 
lodion, or place in a current of air. 5. The preparation �:��i��� �����: �: r: 1i��ei:t·be�.g.' .': .' :::::: .' :  ' '-::.: : : gig:�g PiP:a�.���).s for C�:l.I��.C.h.��. 8���: ��:�:.&. �: .����.�� 545.477 can casily be rcmovcd with alcohol or sulphuric ether, ElectrIC conductor safety applIance. A. E. PItman rod. G. G. Hasbrouck . . . . . . . . . . . . . . . . . . . . . . .  545,648 

but is not affected by " atcr. Experience has shm\ n Hutcnms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 545.629 Plane, E. A. Schade . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  545.732 ElectrIC conductors, SUPPOlt for overhead. 1\1. I Planter. C. N. Baker . . . . . . . .  . . . . . . . . . . . . . . .  . .  545.837 that the best resuits are obtained by not using too much Hanfonl . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5�5.495 Planter, J. H. Elward . . . . . . . . . . . . . . . . . . . . . . 515,582 to 545.584 

T JI' k th I I' ht tl h " 1 11--: lectrtc motor. O. E. H. Kramer. . . . . . . .  545,591, 54.'),5gz I Planter. J. D. Schofield . . . . . . . . . . . . . . . . . . . . . . . . . .  5�5,824 am me. lJ..U e e co or Ig ra lcr t an ucep, anl l,�lectl' lc motnr, J . O'�el l . . .  . . . . . . . . . . . . . . . . . .  . .  545.524 Planter. corn or seed. 3.  C. Lannen. . . . . . . . .  . .. 545.700 apply tvvo or three coats. Electrt " motors. method of and apparatus for l->iantel, potato. L. C. Evans . . . . . . . . . . . . .. 545.786. 545,787 controlluIg currents for, '1\ Von Zweigbergk . . 545,f'ii4 PlantIng machme, potato. S. H. FISh . . . . . . . . . . . . . . . 545,471 
(6616) W. S. RayS : A cannon bal l is fired �l��g:� ����,;'l�)�:e':-clw.eF�BA�tl�l.i.S.S::::::::::::.: �g:�5 �lZ; ��r���gi:W.I�ed'!s �: O�Sley: .:::::::::::::::: gtg}gg Elevator. See \Vater elevator. Pool balls. eonstructmg, G. H. Burt . . . . . . . . . . . . . .  545,578 from a cannon in a horizontal positIOn, another cannon 

ball is dropped from the month of same cannon at the 
moment of firing. Which " ill strike the earth first ? A . 
The effect of gravity on a faning body is the sallle 
"hether moving with high velocity horizontally or drop­
ping vertically, but as a cannon ball fired horizontally 
at the cal1non points in a tangent to the earthls sllrfacp, the dropping ball "ill reach the earth first by a vcry small fractIOn of time. 

TO INVENTORS, 
An experIence of nearly fifty years, and the preparation of more than one hundred thousand applications for pa­tents at bome and abroad, enable us to understand the laws and practice on both contments, and to possess un­equaled faCIlIties for procurmg patents everywhere. A synopsis of tbe patent laws of the UnIted States and all foreIgn countrIes may be bad on apphcatIon. and persons contemplating t h e  secllring of patents. eIther at home or abroad. are InVIted to wrIte to this office for prIces, whiCh are low, in accordance WIth the tImes and our ex­tensive famhues for conductIng the bUSIness. Address :\IUNN & CO., offICe SCIENTI>'!C AMERICAN, 361 Broad-. way. New York. 

l:';levatul' stoP. Bell &; WIlhams . . . . . . . . . . . . . . . . . . . . . .  fA..5,76 t Popcorn compreSSIng and mouldlllg' macll lne, W. EmbalnllUg table. G. B. Passmore . . . . . . . . . . . . . . . . . .  545,608 W. 'l'urnbull . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  54:5,&"=12 BJnamelmg brICks, etc., compositIOn for. M. Potato hand droppmg' attacbment. C. H. lfrost . . . .  M5,480 .Aherll . . . .  . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  545.757 PoultICe. R. Kusserow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 545,5fl.1 EngIne. See Gas engme. Steam engine. Powder applYing device, remedial, R. S. ell I s  . . . . .  M5.67� Rngme reverse 1ll0tlOn steam, J. L Alexander . . • 545.437 Press. See Prmtlllg press Engmes, electric Igmtlllg apparatus for gas, H. Ples8ure regulator, '1'. C. McGrath . . . . . . . . . . . . . . . .  545,714 'l�hau . . . . . . . . . . .  . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . .  545,5513 PrInting pre8S, H. L. Fisher . . . . . . . . . . . . . . . . . . . . . . . . .  515.472 F.ngmes, equalIzmg means for locomotive, J.  E. Puller. See Staple puller. 
Eye����;�KempShall'' ' ' ':::::: :::::::. :. :::: .::::: : : :  ��:�� ���Ji,Sj,�'. ����:rd's'oil ": ' .::: .: . . ::: . .  : .:::::::: ::. �� ��g 
�KI�I:n�l�rn�:��.I�reeafcYl�t §�N�rC�a:�I� : : : : : : : : : :  ��:i� �����, ���tr��I�l������lIC. E. H. Cornell . . . . . . . . .  515./, 7 

Fare re�!lster, II. 11'. HUllhes . . . . . . . . . . . . . . . . . . . . . . . .  545,627 Rail structure, F. P. Howe . . . . . . . .  " . . . . . . . . . . . . .  545,798 Fare regI ster. J .1. Kennelly . . . . . . . . . . .  " . . . . . . . . . . . . . 545,802 Ratlwav olocK Signal sy�tem. A. W. Hall . . . . . . . . .  54').494 .B'eed muI. J. N . Eastwood . . . . . . . . . . . . . . . . . . . . . . . . . . . 545.461 Railway bond, electrIC, E. 8. 'Vheeler . . . . . . . . . . . . . .  5-45.833 

���g,�·����;�'e�t�·: r.uE��·Cll iieper: : : : :  : : : : : : : : : : : : .  �:g:�8 ��!i::� �;it�h?W'.e(��gB�;i(�n.v:.: .��.t.t.i� .. .. .. ... .. .. ... : � :  ��:��� Fence mach me. Wire, H. Z. Clark . . . . . . . . . . . . . . .  545.454 RaIlway SWitch, C. S. Jackson . . . . . . . . . . . . . . . . . . . . . . . 545.5R7 Fence machmp '" Ire, J. 'V. DWlg!:ins . . . . . . . . . . . . . .  545.854 H.allway switch , Samuel & Angerer . . . . . . . . . . . . . . . .  545.820 Fence post anchor, L. & P Vanbriggle . . . . . . . . . . . . .  545.558 R31lway sWItchps, pneumatIc apparatus for hand-Fence 4av. W. D. DI1 Iel' . . . . . . . . . . . . . . . . . . . . . . . . . 545,460 l ing. J. 'V. 'l'homas, Jr . . . . . . . . . . . . . . . . . . .  545.750, 545,830 li'ence WIre tension device, J. J. Coram . . . . . . . . . . . .  545.G82 Rallwav tte. Iron, \V. Garner . . . . . . . . . . . . . . . . . . . . . . . . 545,687 Fender. See Car fender. Car safety fender. I Rasp. 'V. Shaw . .  . . . .  . . . . . . . . .  . . . .  . .  . . . .  545,730 

�::�;,a6g?gl�� �;JiO?bl���.b' "rra�nb'lay: : : : : : : : : : : ' �ig:� Rea&eS�o�owers. etc.:. ��(>lli��.j�� .���.t . .  ���: ��.�?� 545.529 Firearm. magazme, J. M. Browmng . . . . . . . . . . . . . . . .  545,671 RegIster. See Fare regIster. Firearm, reCOIl operated, A. Hauff . . . . . . . . . . . . . . . . .  545.496 Regulator. See t. as H'gulator. Pressure regu" F l l'C guard . elevator. S. D. Ball . . . . . . . . . . . . . . . . . . . . . .  545,642 lator. }i-' Ire 1{ l ndler, L. Worster . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  545,621 Rings, manufacture of finger, H. Lehr . . . . . . . . . . . . . 545,597 Fll'eplace hning and andll'on support, combined, HIv�tlng macbme. J Adt . . . . . . . . . . . . . . . . . . . . . . . . .  545,756 O. B. Perkins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  545,531 Rollmg seamless metallic tubes, apparatus for. Flanging machine. H. L. Gate . . . . . . . . . . . . . . . . . . . .  " .  545.791 M. Mannesmann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  545.5]3 
�l��rc��?l�.ei��:�����·. �'. �: .?:.���:: : : : : : : : : :  ::::.�g::iil ltgi��� ��f�e�01.;�·1. �� Du BoiB�Reyn;oild: : : : : .  g:U� 
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Sash balance, Payment & Harti� . . . . . . . . . . . . . . . .. . . 1>15,600 
Sash balance and holder, G. F. Clamer . . . . . . . . . . . . .  1>15.847 
�:�

b �g;�d.A�,.I�;':�5�ver : : : : : :  : : : :  : : : : : : : : : : : : : . : : : .  �:l.\� 
Sawmill "1lach inery. D. E. Dawson . . . . . . . . . . . . . . . .  o' 5t5,644 O R D I N A RY RA TES. 
tolaw sharpeninQ: macoine. M. A.  Andrews . . . . . . .  ' " 545,836 
Saws, ga2e for side tilinU", 'tV. H. Miller . . . . . . . . . . . . . 545,518 I n fll el .. Pne-e. ench in lJertion .. ..  '1 :i  centa n l i n e  
Sawing- mach ine. W. Curt is . " . . . . . . . . . . . . . . . . . . . . . . 5J5,780 U n c i. Pn�e. e n c h  i n lil er r i on  - .. .. ..  81 . 00 a l i n �  
�caffolding stand 01' support, J .  A .  Allen . . . . . . . . . . . 1>15,438 IIlr For some classes oj Advertisements, Special and Beale, automat ic computin�. A. U. SmiLh . . . . . . • . . •  545.616 Hiqhe·r 1'ates are required, 
���:��il.:���· �o�rig'l�:J'3�oo1: 'J�: 'silcott':. : : ', : : : ',: g:g:�� The above are charlles per a�aLe line-about ehrh t 
Seat. See Counter seat. words per line. 'rhis notice shows the  width of the line. 
Se9der, J . M. ,V. Long . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . 545.703 and is set. in agate type. "F:ngravinlls may head adver· 
Separator. See Cut-off separator. Tootb .iepa- tisemenLS at t.be same rate per a�ate line. by measure· 

rator. menL, as f.he letter press. Advertisements mUSl �e 
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��:t��� �:��t��: �OI!�·e.�r��71ii::�·:::::::::.5i5,483: g:g:rs� I -
Sewin2' mach ine tack pulling attachment, J. E. Foot Power 

Bertrand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 545,G69 
Shaft supporter, vehicle, f ' ,  G. Klick . . . . . . . . . . . . . . .  545,508 
Shears. See Bal l bearing sbears. 
Sbear�. H. Alkell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 545,759 
SheatlJ or case. �'. J. Bringham . . . . . . . . . . . . . . . . . . . . .. f>J5.448 
Sheet associatin),!' mecbanism, L. C. Crowell. . . . . . . M5,459 
Sheet associat ing mecbanism, W. Spalckhaver . . .. 545.544 
Sh irt. 8. G. 5cherlck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  545.615 
Shoe IIryin>! apparatus. A .  ttodde . . . . . . . . . . . . . . . .. . . 545,818 
Shutter fastener, F. S. Gravcs . . . . . . . . . . . . . . . . . . . . . .  545.488 
SI,gn for street cars, illuminated. Pearson & Rice. 545.717 
Si!lnal box. N. H. �uren . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  545.639 
Signaling apparatus. electric. B. Price . . . . . . . . . . . . .. 545 .815 

r '* Screw cuttiug 

L tb Automatic a es Cross Feed 
9 and 12 inch Swing. 

New Designs. Novel Features. 
Send JOT Catalogue B. 

SENECA FALLS M FG. COMPANY, 
U�;; Water St., Seneca Falls, N, Y. 
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Sole for footwear, Cus't ioued, C. Macdonald . . . . . . .  54.1,705 granted for the \'al'iOl lS 8u bjects upon which petitions 
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Spinning llJacb ines, yarn protector attachment PLF. M Y,:ST. No. 1002. Pri ce 10 cents. To be had at 

sPi���il�Sp���n�� ii'.· ij: Riots·::: .... : ..... . ::::::: .... :.: : : :  ��:g� this Office and from al l newsdealers. 
�taple pul ler. A. H. Russell . . . . . . . . . . . . . . . . . . . . . . . . .  545.5.37 
8tarchinl! machine. Weldon & Stites . . . . . . . . . . . . . . .  545,753 
Steam bO i ler, W. (). Ewart . . . . . . . . . . . . . . . . . . . . . . . . . . . 545,464 
Steam engine. N. Chandler . . . . . . . . . . . . . . . . . . . . . . . . . .. 545.846 
Steamer, E. It. Garrett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  54.';'700 
Stereopticon panorama machine, C. A. Chase . . . . .. 5:&5.452 
Stirrup, Haddorf & Eg�ers . . . . . . . . . . . . . . . . . . . . . . . .  545,796 
Iltrap and buckle. �'. J. Bringham . . . . . . . . . . . . . . . . . . . 545,574 
Strap couplina, breast, S. A. D. Reynolds . . . . . . . . . .  545,724 
�trap!':, joint for ends of leatber. �'. J.  Bringham .. 545.572 
Street sweep,er. <J. D. Hufhand . . . . . . . . . . . . . . . . . . . . . .  545,6f/? 
��\��. :�t�at�����'cba,iiRm: 'j � ';':: Brunu'er : : : : : : :  �g::�� 
switcb . See ItaHwuy switch. 
Syringe . . J. F' .  Hartz . . . . . . . . _ . . . . . . . . . . . . . . . . . . . . . . . . . 545.fl!7 
Syringe, J . J,. Putegnat . . . . . . . . . . . . . . . . . . . . . . . . . . . .  545,817 
'rable. See Embalming table. }i'olding t able. 
'rabie, V. Oakes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 54.5.812 
'l'able l eg fastening, W. P. Hellers . . . . . . . . . . . . . . . . . .  545.538 
'l'ablet on post boxes, etc., automatic cbanging. 

Pape & Wermann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  545,527 
Target, electrica.l annunciating, O. Kau1fmann . . . .  545,(i}tg 
'l'e legraph. key, G. F. Pb ilbrook . . . . . . . . . . . . . . . . . . . . .  545,532 
'l'e l �scope. microscope, and camera. combined , R. 

L. Stevens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 545.743 
�r,';�

t
;,PJ;ai�·. �ii{'o;'e'y : : : : : : : : : : : : : : : : : : : : : : : : : :  : : : : :  g:g:� 

'j'ime-check receiver. electric, C. K. Jardine . . . . . . . 5t5.696 
'l' ire, vehiclc wheel, W. 8telfox et al . . . . . . . . . . . . . . .  515,547 
'l' i l'es, metal l ic fastener for pneumatic, J . L. 
Tirgs

o
��&��b'er ' i,riicles: vaive ' rO'f 'pneum'aile: c: 545,500 

Courtney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  545,455 
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Track structure, I • .  SamueL . . . . . . . . . . . . . . . . . . . . . . . . .  5451821 
'.rrap. Ree Insect trap. 
'l'riturating and emulsifying macbine, \V. B. 
'rrof\�;��: �i< 'F�rbisll : : : :  ,' : .- : : : .' .' : : : : .' .' :  : : : :  : : : :  : : : : �  �g:� 
'l'rolley arrester, H. b'. Hildebrandt . . . . . . . . . . . . . . . .  545,649 
'frol ley guard, J. '1'. l\100

v. 
et al . . . . . . . . . . . . . . . . . . .  545.520 

a:�g�:b .W�:e
sF,��arlr;uih .' Meaker . . . . . . . . . . . . . . . . 545.806 

�:���:. ��;:& cWh�:a:.����'��:: .
. :: ... ·. ·::: . . : .. : . . : .. :::: ��:L� 

Tube fil ling or emptying device. H. H. Ballard . . . .  545.sas 
�J.1Ug attachment, harne, J. J"eannotte . . . . . . . . . . . . . . . 545.588 
Tu". haOle. F. J. Bringbam . . . . . . . . . . . . . . . . . . .  545.446, 545,576 
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Type, L. B. Bento!} . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  515.568 
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'l'ypewriting macbine. S. P. Larson . . . . . . . . . . . . . . . . .  545,594 
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Valve, balanced, W. F. Gould . . . . . . . . . . . . . . . . . . . . .. . . 545.478 
�:;��1gre ��:g�t:����n�.nfti�i��.�: .�: .������.�� : : :  ��:�� 
Vebicle brake. C. Stev er . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  545,548 
Veh icle wheel, S. Neal . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  f>J5,522 
Velocipede, railway. 1\1 . Sternberg . . . . . . . . . . . . . . . . . .  545.746 
Venti lator See W indow ventUator. 
Ventilator, 'J'. Griffith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  545.794 
Voting macb ine, H. A. Clifford . . . . . . . . . . . . . . . . . . . . . .  545,848 
Wagon and velocipede. combined. C. B. Miller . . . . 545.517 
Wagon brake. A . N. PenderjZrass . . . . . . . . . . . . . . . . . . . .  545.719 
Wagon brake. automatic, J .  'V. Wildman . . . . . . . . . .  545.565 
Wagon. perambulator, rocker, and swing. con-

vertib le, E. S. Morton . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1>15,712 
WaJ!on running- gear, '1\ Grimmitt . . . . . . . . . . . . . . . . . .  545.491 
� :��:�yo�e�

c
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Water closet connection, C .  R .  Schmidt . . . . . . . . .. . . 
Water closet flush :nu- apparatus, J. Wri�ley . . . . .  . 
Water elevator. A. Hogeland . . . . . . . . . . . . . . . . . . . . . . .  545,650 
W dter eJevator. steam vacuum, Sattelkau & 

Winkelmann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 545,822 
Water �age, F. Rockstroh et al . . . . . . . . . . . . . . . . . . . . .. 515,727 �:t�� �t�t�r������ar�i��·8�\,�::���

.
� :  : : '. :  '. : : : : : &1g:� 

Wheel. See Vehicle wheel. 
Wheel handl in" device, C. W. & L. T. Gresham . . .  545,490 
�i��g'�1 �e�t�at��,

r
����j ones'. ': . .. .. .... .. : ':. ' '::. :.::::: �:� 
DESIGNS. 

Bottle, A. P. Preston . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24,655 
Stove. gil., A. H. Wolff . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24,657 
Tray. G. Brooks . . . . . . . . . . . . . . . . . . .. . . . . . . . . . � • • • • • • • • • • .  24,656 

TRADE MARKS. 

TO I N V ENTO RS .  fure�"<�'rW,��";'ln�l�r,���;; 
and Il f n d l' I !OI ,  offers � I) ('c in l  Fa ci l i t.ies  t o  ] lI V t� I I I  ... 
o I·�. Guarantees to work out idea.s in strictest secrecy, 
and any irnpl'orement that he can Sll{1(Jest goes with the 
'work. 'rbousands of men have crude tbough really val­
uable ideas, which tbey lack mechanical training to de­
velop. Novelties and patented articles manufactured 
by contract. .1 � I :Senecll. � t . ,  () l cv � l alld,  Ohio. 

rum� !ng W�hr ay �om�n:uQ Air. 
We take pleasure in announcing that by arranRements 

made witb J. G. Pohle, we are enabled to furnish our 
customers with the 

l' () H LE A I R  I. I F '], l' ' ' lll l' .  
protected by numerous American and Forei�n patents. 

1,lhis department ot our business will be under the per� 
sonal supervision of Dr. Pohle, tbe inventor and pat'ee 

'l'V:.;�e��r
S
��i1:i�n����;�;!:n�rJt�N�� 'york. 

mentA of the Eyes and t he Movements of the Head.­
By A. Crum Brown, M.D. An in teresting discullElion of 
the cause of tbe prompt, and wonderfully accurate com ... 
pensatory movement of the eyeb:l lls. With one illuB­
tion. Contained in SCIENTIFIC A MERICAN SUPPLE ... 
MENT, No. 1 0 'll . Price 10 cents. To be had at this 
office and from ail newsdealers. 

VANDUZEN S��ATM PUMP THE BEST I N  THE WORLD. 
Pumps Any Kind of Liquid. 
Alway. in Order, Dever 

S c i ent i f i c Bill Cata logue 
ItECENTI.Y PUBI.ISHED . 

Our New Catalogue contatning over 100 pages, includ­
Ing works on more than fifty dilferent subjects. Will 
be maUed free to any address on application. 
1'1 U N N &; U O . ,  Publishers SCIENTH'IC AMERICAN, 

361 Bl'ond"'RY, Ne\v Y o)·k.  

E M P I R E----
• BO ILER  CLEAN E R  • 

---«CO M POU N D  
(1onfectionery, W .  F. Schrafft & Sons . . . . . . . . . . . . ... . 27,031 We D o n ' t  Offer Gratuities. but our 
""'lour. C. Torres . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27,035 Circular will give you the information 
Flour and prepared oats, graham, R. C. WnUams that

,.r��:)\.t��
b
:l�l ff�ii!�H�;�v1r_?:J:':t�: 

Glo�e���r3
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:n(i · illmbsk·i·n: ·Eggebrectii· & 

. . Be·rn: Zl,036 ed d b ' ed by th La t 
bardt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27.022 f{gFzwa�: and:'jJgc'f!,;es int th� E:ft':" 
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Knitted goods. certain named, Knoxville Knitt inl/ _______ Ke
_

m b le Bld g . , 1 9  Wh itehal l St. ,  N . Y .  

Lea���
l
:, �°T.����cbUI·; ·:: ·:::: ·. :::::::::::: ·::::::. :  �:� THE SANDBLAST PROCESS.-BY J. J. 

Mi lk, condensed, Mohawk Condensed Miik Com- Hol T zapffe1 . A fnl l description of tbh� interesting- pro .. 
pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27,o.'-M cess and of the apparatus employed ; with a discu8sion 
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N�od les . . G. A .  Plan·mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27.Q3.� TeA N SUPPI.E.MEN'l" No. 1 11 1  O. Price 10 cents, To be 
Ol tves, pICkled. C. J. \Vetmore . . . . . . . . . . . . . . . . . . . . . . .  27,032 had nt thIS office aod from all newsdealers, 
Puzzle. H .  H. Baker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27,017 

B U Y  
T E L E P H O N ES 
That nrc e- o n d-not. " cheap thi n e8." The differ­
ence in cost is litUe. We gnarant{;e our apparatus and 
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WESTERN TELEPHONE CONS'l'RUCTlON CO., 
440 Monadnock Block, CHICAGO. 

Largest lIfannjacturers oj Telephones in the United States 

I 
. H ELLO, CENTRAL ! 

, Do you use telephones ? [f so. we can !live 
� you jus� what you want. Our speCialty is Blake 

r.rranSIDltters. 'l'bere is a "  be8t " in everytbing. 
and ours are tbe best. We 8upply complete 

'

. 

telephones or all or any of the parts to construct 
a telephone. Write for illustrated catalogue. 

. PH<ENIX INTERIOR 'l'ELEPHONE CO., 
131 Liberty St., New York. 

THE M.  & B. TELEPHONE. 
Absolute ly N o n . i n fri n u:i n u:. 

Absolutel y GlI nl'l)ntf�ed. 
Absolu tely the Best Exchnnge 

SWITCH BOARDS. 
Illustrated Catalogue on application Free. 

, . IIlr Agents Wanted. • • 

T H E  U. S. T E L E PH O N E  CONSTRUCTI O N  CO,  
131-133 S. Fourth St., PHI LADELPHIA. 

PATENTED. 

----

ilW' 5 1 78 �  
TELE P H O N E  ARM R ESTS 

Sold in four weekf!f. 
A successful invention. Highly recom-
:dj��:gd 

blo
T:��b*1�ot?�mftn��� I!�!il� 

'Poone, order an Arm Rest ; solid brass 
nickel plated. Only $ 1 .  n o e"ch : delivered 
on receipt of price, cbarges paid. 

The American Tele:&h o n e  Arm Rest Co.  
211�1�t 1,;�'i�gIP{\'SlN9/tCA:o. 

A RTESIAN W E LLS -BY PRO F. E. 
G. Smitb. A paper on artesian wel ls as a source of 
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suppl y. Contained in  SCI IIl :" 'l'U'IC A M E H I C A !'\'  Sup­
P J . KM ENT. No. 0 4- 3 .  Price 10 cents. '110 be had at this 
office and from al l newHue:ders. 

DRI LLI NG MACHINERY. 
M A N U FA C  TU AED BY 

WILLIA M S  BROTH ERS. 
ITHACA. N.V. 

The New 

Model No. 

2 
Improved 

IS NOW American t' 8 
READY Typewriter .) 

The L!ttest MOdel Of the First Successful Low.Priced 
TypeWrIter. New ideas, greater speed, improved con­
struction .and better finish. Sold by the makers direct 
at pr

�
s
M:.:'J70:,�gt;,��� ��YJ��;��ft��ith it. 

I\ M E R ICA N  TYPEWRITER CO" 2 6 7  Broadway, New York 

Tho TYDowritor 
EXCHANGE, 

It Barc lay St. , N ew York. 
156 Adams St. , Chicago , 
38 Cou rt Sq" Boston ,  

l'v'np'�" tp,,, � ealllga"::s� you from 10 to 
Catalogue • • • •  

LIGHT AND ELECTRIFICATION.-BY 
Ol iver J. Lodge. The fundamental facts of a new branch 
of physiCS, the subject of phuto-electric action. the in­
fiuence of il lumination upon electrified surfaces. Con­
tained in SCIENTU'JC A MERICAN SUPPI.El\fENT. No. 
1 016. Price 10 cents. '1'0 be had at this office and from 
all newsdealers. II BARNES Foot�Power MACHINERY. 

'I Ilaea.t_ ,,,,, FOR WOOD AND M ETAL WORK. 
t, t=5:?an.· r.lE!:E.� :Ei��:&=-"te .. .... --.J �. Ik._I .. 

THI: aI-aT FOOT POWUI MACH IN':  • •  N THIl WORLD. 
W. F • •  J1JU IAUES ca., 1 999 RUIY ST" ROCIFORI, ILL. 

�����; ff'�/�b��sin�ii� V:n�e �g�t�I:�ia: ·F .
. . E: 27.

0
38 ST A R R ETT' S  S P E E D- I N DICATO R. " Pacifi c" & ."U n ion " Bonyman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27,037 I M PROVE D 

Remedy for women's diseases, " A. M. C." Medl- Grafluations show every revo- Gas & Gaso l I ne  cine Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27.039 �- lution, and wi.th two rows of E I 1f��3r�i v:��e
�a�n�s�:

a
b��

ie
and "otber ' ieatber 27

,
019 b£J flgures,read both right and left N C N E S . 

a-oods, '1'. Middlemore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27.023 iary sPlft
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S I NTZ GAS ENG I N E  C O .  " WOLVERI N E " GAS .-\ ,' l ' i l l t f' fi (' O P "  ot' the specificatlOn and drawing of 
any patent in the foregoing list, or any patent in print 
i ssued since ]8{�3. wi l l  be fiunisbefl from this office for 
25 cents. In orderin.!.! p lease state the name and number 
of the patent desired, and remit to Munn &. Co., 361 
Broadway New York. 

en n a d i a  1 1  na I f' 1 I 1 !'  may now be obtained bv the in· 
ventors for any of the inventions named in tbe fure. 
going list, provided they are simple. a l a  cost of $40 eacb . 
If complicated the cost wi l l  be a l ittle more. ]1'or fulJ 
instructions addrese MUDn & Co., 361 Rroadway. �ew 
\: orl<. Other foreign patents may also be obtained. 
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Hanson & Van Winkle Co. 
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81 LIBERT V ST., N .  Y .  
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Science and Technology. 
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For application blanks and other information, address 
F. B. PRA'l'T, SecntaTj/. 

PRATT INSTITUTE, Brooklyn, N. Y. 

p- E�'I'A n T . l � H E J) 1S45. 
The M ost Popular Scient ific Paper i n  the World 

Only $3.00 a Yea,., Inc l lJ d i ng  l'ostage. 
WeekIY ... 52 N nmbers a Y en)'. 

T h h l  ,,' i d e l y  ci l'cll i n r ed and splendidly iHustrated 
papel' is published weekly. Every Dumber contains six­
teen pages of useful informa.tion and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in MechaniCS, Manufactures. 
Cbemistry, Electricity,Teleg-rapby, Photograpby, Archi. 
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of Patents each week. 

'l'erms of Suhsc)·i p t i nri .-One copy of the SCIEN. 

TIFIC AMERICAN will be sent for one year-52 numbers­
postage prepaid, to any subscriber in the United States, 
Canada, or Mexico, on receipt of ']' h l'ee J) o l l nl's by 
the publishers ; six months, $1.50 ; three months, $1.00. 

C I Il b s .  -SpeCial rates for several names, and to Post­
masters. Write for particulars. 

'l'he safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk . Address 
all letters and make all orders, drafts, etc., pa�able to 

lll U N N  &; C O . , ; u n  nrondway. N e w  Yol'l<. 
--ii--Jcitntitit �mtritn:tl Juppltment 

This is a separate and distinct publication from THE 

lSCIENTn'IC AMERICA X, but. is uniform therewitb in 
size, every number containinR: sixteen large pages fu]] 
of engravings, many of whicb. are taken from foreign 
papers anc accompanied with translated descriptions. 
'�J.1BE SCIENTIFIC Al'JERICAN SUPPLEl\IBNT is published 
weekly, and includes a very wide range of contents. It 
preseI!ts the most recent papers by em1nent writers in 
all the principal departments of Science and the Useful 
Arts, embracing Biology, Geology, Mineralogy, �atnral 
History, Geography, ArchreoloJZY, Astronomy, Cbemis. 
try. ElectriCity, Light, Heat, Mechanical Engineering, 
Steam and RaHway Ene-ineering, Mining, Ship Building, 
Marine Engineering, Photography, Tecbnolo�y, Manu­
facturinu; Industries. Sanitary EngineerinlZ, Allriculture, 
Horticulture, Domestic Economy, Riography. Medicine. 
etc. A vast amount of fresb and valuable information 
obtainable in no other publication. 

The most important Engineering Works, Mecbanlsms, 
and 1'{anufactures at home and abroad are illustrated 
and described in the SUPPLEMENT. 

Price for the SUPPLEMENT. for tbe United States, 
Canada, and Mexico. $5.00 a year ; or one copy of the 
SCIENTIFIC AMERICAN and one copy of the SUP!'L};' 

MENT, bot.h mailed for one year to one address for $7.00. 
Sin�le copies, 10 cents . .Add ress and remit by postal 
order, express money order, or check, 

lllUNN  & CO., 361 Broadway, New Yo,·k. 
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THE SCIENTIFIC AMERICAN BUILDING ED I TION Is issued monthly. $2.50 a year. Single copies, 25 cents. 

Thirty.two large quarto pages. formin� a large and 
splendid l\Iae:azine of Architecture. rich ly adorned with 
elegant plates and other fine engravings ; illustrating the 
most interesting exampl es o r'  modern ArchitectuIal 
Construction and allied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private resi. 
dencefl. city and country, including tbose of very mod. 
erate cost as well as the more expensive. Drawings ill 
perspective and in color are given, tOJZ"ether with Floor 
P1ans. Descriptions, Locations, Estimated Cost, etc. 

The elegance and cheapness of this magnificent work 
have won for it the J .a)·�est Circu lation of any 
Architectnral publication in the world. Sold by all 
newsdealers. $2.50 a year. Remit to 

lUUNN &; C O.,  3 6 1  Broadway, New York, 
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of the SCIENTIFIC Al\IERICAN, with which is incor� 
porated "' LA AMERICA CIENTIFICA E INDUSTRIAL," 
or Spanish edition of the SCIENTI FIC AMEIUCAN is pub­
Jished monthly. and is uniform in size and typography 
with the SCI.E.NTU ' l c AME R T OAN. Every number con­
tains ahout 50 pages, profusely illustrated. It is the tlnest 
scientific, industrial export paper published. It circu .. 
lates. throu�bout Cuba, the West Indies, Mexico, Cen­
tral and South Amerifo.a, Spain and Spanish possessions 
-wberever the Spanish Janguage is spoken. THE SCI­
ENT IF I C  AMERI CAN EXPOUT EDITION has a large 
guaranteed circulation in aJl commercial places through. 
out the world. $3.00 a year, postpaid, to any part 01 the 
world. Single copies, 25 cents. 

Il:ir Manufacturers and otbers wbo desire to secure 
forei�n trade may have large and handsr:mely displayed 
announcements published in this edition at a very 
moderate cost. Rates upon application. 

iU U N N  &; C O . ,  Pub li shers, 
361 B" oadway, N e w  York. 
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Important t o  all Applicants for Engineer's L�eense 

E DWA R D S' 
Exam ination Questions 

and Answers. 
T H I R D  EDITION-J U !'iT REA D Y .  

Edwards' 900 Examination Questions and Answers for 
Engineers and lfiremen (Stat ionary and Marine, who 
desire to obtain a U. S. Government or State License. 
By Emory Edwards, .lIarine and Mechanical Engineer. 

Third Edition, 240 pages. FuU bound, in pocke,tbook 
fOI'm leather, gilt cd{/cs. Price $1.50, by mail, free of post­
age to any address in the 'world. 

Il1r A c ircular showing in full the very elaborate index 
to this important book will be sent free of postage to any one who will apply. 

lr Our !l'erw and Rel"isea catalogue of P'I"actical and 
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Science applied to the Arts, sent free and free oj postaye w 
any one Vn any part of the world who will furnish his address. 
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WHY NOT MAKE RUBBER STAMPS ? ?  

Do You WANT TO Go I NTO BUSIN ESS FOR YOURSELF, OR ADD A GOOD L I N E  
TO YOU R P R ESENT BUSIN ESS ? 

If you want to engage in Pleasant and Profitable work, requiring but little capita], and 
which can be made to pay well either in a permanent location or traveling, you cannot do 

better than secure a " New York " combined Rubber Stamp Vulcanizer and Mould 
Press and Manufacturing Outfit. 

Any live mal:!. can make money rapidly anywhere with one of our Outfits. It will 
pay any Stationer or Printer well to put in ODe of our machines, and Ii'ruit Gruwers and 
others using many Stamps will find it very profitable to make Stamps for their own use, 
and for sale. 

These machines are unequaled for Speed, AccuraCtiand Economy, and produce the 
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ceived IGHEST AWARD, MEDA L and 
With each Machine is sent a copy of our book, " How to Make Rubber Stamps for 

Profit," which makes every detail so plain, that any person, without previous ex­
perience, can tum ont First class Stamps at once. 

This book is also sold separately at $1.00 per copy, which amount is refunded to pur­
chasers of Outfits. Write at o n c e ,  to-day, dh'eet t o  t be Ill a n u fa c t u l"ers fOl" c o m p l e t e  circu l ars. 
See illustrated article in SCI. AM. Dec. 9, 1893. BARTON M A N U FACT U R I N G  C O  • •  3 4 0  BROADWAY . N E W  YORK 

A R M S  &. 
WITH R U BBER HANDS & FEET. 

The Most Natural ,  Comfo rtable  and 
D u rable.  Over 1 6 , 0 0 0  in use.  
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H E N R Y CA R E Y  B A I R D  & CO. 
INDUSTRIAL PUBLTSHE RS,BoOKSELLERS & IM PORTERS B R O O K L Y N  F I R E  B R I C K  W O R I\c !'i .  

l'j l O  Wal n ll t 1S t . , Ph i l a d e l p h i a , 1· .. . . Ii .  !'i. A . "8 Va .. D y k e  !'i t r e e t ,  B RO O K LYN. N. Y. New Patents and I m portant I m p rove· 
m e n t .  U. S .  G ov't Man ufact u rer.  

Now ready. Plate and India paper (Sbeet Demy). 
The Cathedra l s  of E ng l a nd and Wal es.  

Library Edition (limited to 250 copies), containing 62 
Plates ( Views and Plans) , with descriptive letterpress, 
republished from The Builder, revised and partly re .. written. Unbound (in portfolio) ,  3l. 13s. 6<1., American 
price, $29.40 ; bound (whole buckram) , 4l. 4s., American price, $33.60. u '.rhe drawings are certainly very beauti ... 
ful." -The Times. " A  very attractive publicaUon."­
Morning Post. H A nohle volume."-PaU Mall Gazette. " A  most interesting and useful work. "-Gua'l"dian. 
Address Publisber of The BuildRr, 46 Catherine street, 

London, W. C., England. 

This Cut Tells the Story . Our Circular 
does it Better-a Postal will brim<] it. 
1lut there 's  no argument  l i ke experience, 
therefore every purchaser of 

The " Practical " Trousers 
Hanger and P ress, 

i f  he don't l i ke  it, ca.n have h i s  money 
refunded by returning it to us. 

It wi l l  k e e p  y o u r  U'O Il",el'S 
" S!lIO O'l' H A !'i  I F  IRON ED." 

STATISTICS OF THE UNITED STATES. 
-Abstract of a work by Mr. Henry Gannett, giving some 
rernarkable and l i tt le known fact� thllt tell of the growth, 
the present condition and t he resources of the United 
States . Contai ned in SCIE '\"TIFIC A M l'� lnCAN S U PPLE­
MENT, No. t n l 1 .  Price 10 cents. 'l!o be had at this office and from all newsdealers. 
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Price " 3c. Sent, postpaid, on rece,ipt of 
price in postal note, stamps, or otherwise. 
PRACTI CAL N O V E LTY C O . , 4 2 5  Walnut SI. 

Ayents wanted. P h i l o ,  Pa. 

I Four assortments for I each holder. holdln![ up 
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used in 
Bicycle 
Plates 

THE MASK AND FALSE NOSE IN-
dustrv.-Fu l l  details of  the method of manufacturing 
false noses and false faces in Paris. With 4 i l lustrations. 
Cont:dned i n  SCIENTIFIC A�l ERICAN SIJPPLEMENT. No. 
t OOS. Price ]O cents. r1'0 be had at this office and from 
all newsdealers. 

2 Horse Power Motor, or 
20 Light Dynamo, in payments 
of $� per month. Other sizes. 
Hobart ElectriC Mfg . Co., Middletown, O .  
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DraWing, Perspective, Lettering and MathematiCS. Send 
for information, }1'REE. PENNA. CORRESPONDENCE 
INSTITUTE, Philadelphia, �P�a�. _B�o�x�l�234_. _____ _ 

FUNCTIONS 

The Sh i pman Auto­
matic Steam Engine 

N O  S K I LLED E N G I N E E R .  

OF 

Kerosene Oil Fuel. 1, 2. 4, 6 and 8 horse power. 
No Extra Insurance. Effi­
cient, Economical. Durable. 

S H I PMAN E N G I N E  CO.  
200 Summer Street. 

BOSTON, MASS. 

THE HAIRS OF 
Plants.-By :1. Pentland-Smith. M.A .. B.Sc. A consider_ 
}Ition of the uses of plant hairs and of their infiuence 
upon the distribution of the plants that bear them. 
\Vith 9 illustrations. Contained in SCIENTIFIC AMER­
ICAN SUPPLEM ENT, No. 1 0 1 9. Price 10 cents. To be 
had at thiR office and from all newsdealers. 

NOW R.EADY I 

Seventeenth Edition of 

Experimental Science 

1 '.!O l' all:e8 a n d  1 1 0  !'i u p e t'b C ll to added. 

Just the thing for a holiday present for any man, 
woman.!iltudent, teacber, or anv,)ne interested in science. 

In the new matter contained in the last edition will be 
found the Scientific Use of the Pbonog-rapb. the curious 
optical il lusion known as the Anortboscope, together 
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Lantern Slides, Study of the Stars, and a great deal of 
othe-:: new matter WI1lcb will prove of interest to scien­
tific readers. 

S40 pages, 782 One cuts, substantially and beautifully 
hound. Price in cloth, by mail. $ 4 .  Half morocco. Sa. 

�.::iend JOT  tUustrared cirCULar. 
M U N N  & CO •• Pub l ishers. 

trated catalogue. 
WELLS BROS. & CO .• P. O. Box B. Greentleld, Mass 

A�w. rlBEI 
Man u factory E8tab I i s h ed - 1 7' 6 1 .  

LEAD PENCILS, COLORFlD PENCILS, SLATE 
PENCILS, WRITING SLATES. STEEL PENS, GOLD 
PENS. INKS. PEN('IL CASES IN SILVER AND IN 
GOLD, STATIONERS' RUBBER GOODS, RULERS, 
COLORS AND AR'l'lSTS' MATERIALS. 
78 Reade Street , N ew York, N. Y. 

llI a n u factory Establish e d 17'61. 
. S  BUHL  T U B U LAR H EAD L I G H T  � �� 
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MESSRS. MUNN & Co. , Solicitors 
of Patents. have had nearly tlfty 
years' continuous experience. Any 
one may quickly a.scertain, free, 
whether an invention probably is 
patentable by writing to Mnnn & Co, 
Communications strictly confiden­
tial. A handbook of patents and 
how to obtain them sent free. 

PATENTS 
taken throngh Munn & Co. receive special notice in the Scientific Amer. 
ican. This splendid weekly paper elegantly illustrated, has the largesi circulation of any scientific work. t3 a year. Specimen copies free. Address ;\lUNN & CO., New York, 361 Broadway. 

TYPE W H EE L S. MODELS .... EXPERIMENTAL WORK�lMAlUIM:HI"m NOYELTIES At. ETC. NEW YORK CSTE"Cll WORKS' loa NA.SAU I! N"'. 

Parson 's Horological Institute. 
gCQool for rnatcQrnaker� 

ENGRAVERS AND J EWELERS, 
ar Send for Cawlogue a n d  References. 

PARSON ' S  HOROLOG ICAL INSTITUTE, 
l'EORI A , II.I • .  

Battery of  its 
nor attention. 

, and mails under 
. 1 5  by mail. 

27 Thames Street. New York, U. S .  A. 

ALCO VAPOR LAU N C H  
E n g i n e  and H e l m  Control led from Bow 
Latest improved and only 12 to 1 Motor 
now ready for the market. 18 to W ft. 
Lauuehes. 2. 3, 5 Rlod 7 horse power. 

No l icensed Engineer or Pilot required. Speed WIld Safety 
guaranteed. No Dangerous Naphtha or Gasoline used. 

lli ariue Vapor Engine Co •• Jer�ey C i ty, N. J .  

MONITOR VAPOR E N G I N E  AND 
POWER COMPANY, 

Office of the SC I E N T I F I C  A M E R ICAN, 8 ER IE  STREET, CRAND RAPIDS, M ICHIGAN. 
361 BROA.D W A. Y. ISE W YORK. CASOLINE LAUNCH ENGINES AND LAUNCHES 

Illustrated book of 430 pages and for­
mula for measur ing Bent free. 

lIT See illustrated article in SCI. AM. 
oj A uyust 3. 1895. 

A. A. M A R KS , 7 0 1 B��ad .... �y,� YORK C I T Y .  

EnCY�lOpe?ia� � BrItannICa .  
�, � If you own the Ninth Edition of fil� this great work (any publisher), �� , "" its value to you may be enhanced � ten times. 

�)A Send your address to The Wer­� ner Company ,  Chicago, and �)d they will mail you full particulars �I and a sample copy of the monthly �� magazine "Self Culture," free. ��" ... 
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AND Mould i ng P ress Combined , TOWERS AND TANKS 
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for Automatic Fire Sprinkler Plants Experimental & Model Work IRo:�r:r::'�:;;r�:�R��l'i K S .  

E. v. BAILLARD, 106 Liberty Street, N. Y. Louisiana Red Cypress Wood Tanks 

'rHE F I S H E R  a Specialty. 

Patent Steam Pump Governors W. E. CALDWELL CO . ,  
For Steam Pumps Working under Pressure 2 1 9  E. M a i n  Street. 

F I S H E R  PATENT"GRA'\IITY GOVE R N O R S  LOUISVI LLE,  K Y . ,  U .  S .  A .  

Ii�or Steam Pumps filling elevated open tanks, 
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A G E NTS WANT E D  
to sell the Best C o n k i u t.!  
K e tt l e  i n  t b e  Wor l d. No 

scalded or burned hands. 
are made of � t e e l  and 

Granite lined, and adapted for 
general use. Covers and Steam­
ers and tire-proof Stove Mats 
included. Every piece warrant­
ed. IT'" Sample free and ter·ri­
tory secured. �ddres8 

A. W. OBERMANN, 
55 S. 5th Avenue, N. Y. CITY. 

BALL BEARING AXLES AND RUB-
ber 'l'ires.-A paper read before t he  Carriage Bu i l ders ' 
Nat ional Convent ion, Phi l ade lph ia. October, lS!:14, show­
ing the advantae-e to be derived trom the use of bal l  
bearings and pneumatic tires in  rORd vehic if'8 .  Con­
tamed i n  SCIF.N1.'n�IC A M ERICAN SUPPLEl\n�N"T, �o. 
992. Price 10 cents. rro be had at this office and from 
all newsdealers. 

• •  T H E  O N LY · ·  
Smal l Foot Power D ri l l  Press 

Now ready for the market. 
For Bicycle Repairing and all kinds of 

Small Dl' i l i  Work. Manufactured speciaHy 
for slllall work . Just the thing for Experi· 
mentel's, ElectriCians. Inventors and MQdeJ 
Makers. Made for power use without stand. 

Sells at rn,erdy a nomimal price. 
pr Full particulars and prices by mail. 

lt l C H A R l l 1S  lli FG. C O . ,  21" F u l ton S t . .  Brooklyn, N .  Y .  

For Turning Axe, Adze, Pick, 
Sledge, Hatchet, Hammer, Au­
ger, File, Knife and Chisel Han­
dles, Whiffletrees, Yokes, Spokes, 
Porch Spindles, Stair Balusters, 
Table and Chair Legs and other 
irregular work. 
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pure soap_ 
T lit Un/II Clean, Sanitary, and Sale 1(J((JJ to use soap. 

A{lents lVantcl1. 
Sani tary Soap Vase C o . ,  

Aqueduct Bldg., ROCHES1'EIt, N. Yo  

EXPERT M O D E L  M A K I N G .  Est�1M��hed 
J. C. SEYL, Prop. ChICago Model WorKS, Chicago. Ill. 179 
E. Madison St. Write for Catalogue of ;\lodel Supplies 

OPERA'l'ING •1 NORWICH LINE 
_ : .  : . "  I The AIR 

B
£���

N 
L IM ITED 

New York and Boston. 

A NEW P IPE WRENCH  
Grips Quickly and Firmly, GALVANIZFJD 

as well as otber Pipe, and 'will lYot Crush 
it. Won't Jock nn pipe. Does not 

mar nut or highly polished 
tlttinl<. other 

features. 
• • 

1 0th St. ,  New York. 

,� TE 'LESCO P E�ND FO R C A T A L O G U E  
W. & D.  M O  G E Y. 

. B AY O N N E:  C I T Y. N . J .  �BRASS BAND 
� Instruments , Drums, Uniforms. Equip .. 

ments for Bands and Drum Corps. Low· 
!/%'1/ est prices ever quoted. Fine Catalog, 400 

I l 1 m;�ratiOns,  mailedfree ; it gives Band 
1\luSlc & Instructions for Amateur Bands. 
LYON & HEALY, 33-35 Adams St., Ch;cago. 

TilE �EW BRISTOl. CO(J�'I' E R  

Registers an  accurate account o f  work done on  printing 
presses, grain tallies, weighing, measuring and other 
automatic machines. Counts up to 1.000,000 and repGats 
automatical ly .  Simple, accurate, durable. Special count. 
ers to order. It.-r Sen(l for circular. 

(:. J. H.OO1.\ Hl'i8l01, Conn., V. s. A .  

© 1895 SCIENTIFIC AMERICAN, INC.
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rr For some classes oj Advertisements, Special and 
Higher rates are Teq nired. 

fl'he abDve are charges per - agate line- about eight 
words per line. This notice shows the widtll of the line, 
and is set in agate type. Engravings may head acver­
ti sements at the same rate per ag-ate line. by measure� 
ment, as the letter press Advertisements must be 
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There are two 
classes of bicycles-

CO LUM B IAS 
and others 

Columbias sell for $100 to everyone 
alike, and are the finest bicycles the 
world produces. Other bicycles sell 
for less, but they are not Columbias. 

POPE MFG. co. ,  HARTFORD, CONN. 

You See Them 
Everywhere 

land 
PATENT 

�==ift. �;��e Bicycles 
Shipped anywhere 

C.O. D. Saving you 
il=�'JlI;:=1l�i:J�����1!��r$62.50 

$85 I A.rlington' " $45.UO 
$65 " " $37.50 $20 , .  \ " $10.90 Latest models, wood or steel rims; pneumatic tires; weight 1 7 �  t o  30 lhs. ; a l l  st:· l e s.a nd prices_ Larg-e i ll u;,truted catalogue fl·ee. 

Cash Buyers U n i O n ,  162 W . VanBuren St.B l.�l ,Ch icago 

THE BICYCLE : ITS INFLUENCE IN 
Health an d Disea8e.�By G. M. II a m ITI o n d . l\I . D .  A Yal­
HabJe and in terestin,2' paper in which the ['ubject is ex­
haust ively treated :from t h e  fol lowing standpoin t s : 1 .  
'}1he  use of the cycle by persons ill hea lth.  2.  fl'he use of 
the cyc le b y  persons diseased .  Contained in ,s C I  E S T l  F I e'  
A M E RICAN SUPPl,Ei\1 l£�T, No, 1 U O :'! .  Price 1 0  cents, 
�ro be had at this Office and from all newsdealers. 

I CE  M A C H l r\ E� ,  ( ; o l' l i s !iii E n g i n e ""  B l' f" " f' I' !'i '  
a n d  U u t t l erM' ill n c h i n el· )� .  'l' H E  VILTER 
MFG. Co., 899 Clinton Street, Milwaukee, Wis. 

The 
American 
Bel l Telephone 
Company, 

125 Milk Street, 
Boston, Mass. 

This C o m pan y own s Letters-

Patent  N o .  46 3 , 5 6 9 ,  granted 

to E m i l e  B erli  n e r  l\' o v e m -

ber 1 7 , 1 89 1 ,  f or a combined 
Telegra ph a n d  Telephr)fle, 
covering all  forms o f  
Microphone Tra n s m it ters 

o r  contact Telephon es. 

� t itut i f i c  �ultritau. 

GRE�T SPE� IAL OFF�R"! 
Thousands of E lectr ic ians ,  I nvento rs, C o l lege Students, Amateur  

Mechan ics ,  Experi m enters,  Manufactu rers, 
doctors, lawyers, clergymen, business men, y')ung men, teacbers, scbularsl mechanics, and parents, as  well as  thou­
sands of other readers of this paper, have requested us to make a specI a l one.',  for a limited time, on our great 
s l R u d uJ' d d i c t i o l l ul'Y and t�llcJ' c l o p a� d i a  of t h e  '�' (J. 'hl's I H l o w l e dgc. 'Ve have decided to do so simply 
a� a means of advertising this great storehouse of information. \Ve d o  n o t  eXllect t o  IIl nke m o n e y  bv t h i s  
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h O l l l e  l'ptel' e n e e  l i b l' a )' }· .  Believing the rcallerB of this paper are intelligent, wen meaning, and trustworthy, 
we do not hesitate in placing before them the g l'f� at.t· s t  b u r g a i n  ever offered, and on such easy t erJns that 
any one who can a1l'ord an investment of 7 c ent s  per day can take advantage of it. 

No business or professional man, housewife, teacher, young or old, prosperous or otherwise, or any 
olle e l � e  who wishes to keep abreast of the times, or who is interested in the laudable enterprise of self-educa­
tion, can afford to allow this rare opportunity to pass by without very careful investigation. Understand, this 
great work embodies all the features of a complete dictionary, and a thorough encyclopredia. The work bas been 
adopted as a text book by many 8chools and coJIeges, and is l' cgal'ded a s  n u t h ol'i t y  wherever th e  En&,­
lish l a n g u age i!!l sp oke n . ·.rbe new, revised, enlarged, and entirel y up to the times 

Encyc lopmd ic D ictionary, 
the reg-ular price of which is from $42 t o  8"'O� is now offered all readers of this paper for tbe insignificant sum 
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dictionarie8 and encyclopoodias was edited by such world-renowned. scholars a8 
Dr.  ROBT.  H U NT E R ,  A . M . ,  F . G . S . ,  Professors H U X L E Y ,  M O R R I S ,  H E RRTAG E ,  ESTOCLET, W I L L I A M S ,  etc., 

assisted by scores of other specialists in various branches of knowledge. 
Over 17 ye .. �_and $750,000 required in the production of this Magnificent Monument of Education. 

1'.1' 18 A OO]}[PLE'l'E DTCTTOJ\rARY oj the Bnglish Language. Every 1vord is exhauBtive�y t'reatea as to its Origin, 
Hutory, Development, Et-y­
nwwgy, Pronunc-iation and 
var'ious otheT meanings. 

11' IS A THOROUGH 
E N C Y C L O P1E D I A  of 
Anatomy, Botanll. Chem­ist-ry, Zuulogy, Geology, A1·t, 
.Music, AgTicu.ltwre, Phys­
ics, Philosophy, �lechanics. 
History, �fythology, Bibli­
cat Knowledge, etc. 

I t i �  a S u p e rb Libl'ft­
lOY B()ok� substantially 
bound, printed from new 
plates, in large, clear type, 
on heavy white paper;and 
illustrated with thousands 
of new pictures made es­
pecially for this work. 

It i s b e n c r  th a t; a l l  
o l h el' d i (' t i o n R r i e s .  be­
cause the latest edition of 
'Vorcester contains but 
116,000 words and 2,126 pa­
ges : the latest Webster 
contains but 140,0CXl words 
and 2,011 pages; the Stand­
ard contains but a litt l e  
over 200,000 words and 2,318 
pages, and even 'l'he Cen­
tury contains but 225.OXJ 
words\ and fiel l s  for $60 to 
$100. Encyclopredias of va­
rious kinds sen for $50 to $200. This great E l"  C Y ­
C I, O t> lE H I C  D I e ­
T HI N A It Y .  containing 
5,357 pages, over 3,000 illus­
trations, bound in four 
handsome volumes, has 

I - � � �  encyclopoodic s u b  j e c t s ,  
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handsomely embossed sides, and marbled edges. Eaeh volume n inches wide, 11� incbes
[! it without ttnancial in­

long, 3 inches tbick, Contains 5,357 pages, 3,000 illUstrations. Weigbt about 40 pounds, convenience. 

What Good Judges Say about the Work. 
I prize highly The Encyclopoodic Dict.ionary for the 

number of words it contains, for accuracy of defini­
tions, for fullness of illustrations, and for encyclopredic 
comprehensiveness. 

BISHOP SAMUEL FALLOWS, Chicago, Ill. 
Has many distinctive claims to superiority . Such a 

work bas long been needed by the businefis man, the 
active student, and in the home circle.-Philadelphia 
Inquirer. 

I have examined rrbe Encyclopredic Dictionary, and 
am much pleased with it. It is valuable as a dict.ionary 
and as a work of reference. It is copious and yet con­
cise. In all respects it is a work that every student 
should possess. 

GEORG:h: '1\ "VERTS, Governor state of New Jersey. 

The Encyclopredic Dictionary opens the dictionary 
war which may involve the Century, the Standard, and 
the Int(!!'nationaI.-j\/"ew YOTk lVorld. 

I consider The Encyclopoodic Dictionary superior to 
'Vebfiter, 'Yorce8ter, Century, 01' Standard. For the 
busy lawyer who wants to know things quickly, no bet­
ter reference book could be had. 

B}I�NJAl\nN F. HUGH��S, 
Attorney and ex-State Senator, Philadelphia. 

I have 'Vebster, \Vorcester, and the Century, and for 
encycloprediafol I have the Britannica. and Appleton's. 
UiJfio���ySi�r�a����e�1 :l�r;sIR,���l'i�� �r�I��c��iC 

J. H. ATWO OD, 
Attorney, Leavenworth, Kan. 

Satisfaction guaranteed , or money refunded if books are returned within ten days.  
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for 8ale in book stores. and can only be obtained from us or our regular authorized representatives. 

H O W  TO C ET T H I S  C R EAT W O R K _____ .. 
Sfmd $2 by post-office order express order, or check, and the entire four handsome volumes will be forwarded. 

Every month thereafter send $2, in the same manner, unti l  the foIum of $Hi is paid. ( J u d pl' s t a l l c l �  the whole set 
of 4 volumes is sent when the first $2 is paid; thus you have the use of them while paying 1 h e  balance, at the rate 
of ., c e n t l"i  1)(�1 '  .I n v.  All freigllt or expl'ess charges must l)e paid by purchaser. 'Ve refer to any commercial 
agency, or any bank in Philadelphia. Any one wishing to pay casb for the complete set, ma:,' deduct 10 per cent., 
and send $14.40. r:L�his allowance i8 practically the cost of keeping the account if purchased on easy term8. 
Pam p h let of 8 0  s p e c i m e n  pages free on rece i p t  of 6 cents to pay postage.  ��(ptcase m ention this paper.) 

I AC E NTS WANT E D I S Y N D I CAT E P U B LI S H I N G  C O M PANY ,  

�\. <.�' . . -m· · 
... . ".W . .  ft 1 1\. j5 .. _ .. ' 

" � 
� , / . \ / 

If you wish to 
it, send us address and you 
will receive our Price List and 
Catalogue free of charge, ___ � 

SE:CURITY blGH'TNING 
- RO D  0 0. ­

BURUN6TON· �� WIS. 

237 So.  Eighth St . ,  Ph i l ade lph ia, Pa.  

DO YOU WANT A LAUNCH ?'-----e� 

E M  E R Y , :bIf:�K a�dh
e
�:ind����d§� pffe�: 

Quick process and iarge stock, Wben in a �urry, 
buy of T H E  TA N I '1' ''' C O . ,  NEW YORK CITY, 

CINCINNATI. and STROUDSBURG, P_A_. ______ _ 

F��:!���:.��. LIMBS __ B_o_x_21�. ROCheste_r_, N_._y_, _________ _ 

CIDER & W I N E  PRESS 
M A C H I N E R Y ,  

POWER A N D  H A N D  PRESSES.  
(Capacity, 10 to 120 Bbls. in ten hours.) 

Send for 50-page Catalogue. 
E m p i re State P u l l ey and Press CO, 

FULTON, OSWEGO Co., N. Y. 'GE"TS WANTED roA. FINE TOOLS IN EV£RYSHOP 
,. CAT�T��II U.H.BESLY & CO: 

AND AGENC'f. CHICAGO. I LL.U.S.A,-

The $5 .00 
POCKET KODAK 

EASTMAN KODAK co., 
Sample photo and booklet 

for two 2·cent stamps. ROC H E ST E R, N. y, 

Computing Figures 
mentally is probahly the 

hardest kind of toil known. 
The Comptometer makes it 
easy, is twice as quick, in .. 
sures accuracy and relieves 
all mental and nervouS strain. 
Why don 't you get one ? 

Write fo, Pamphlet. 
F!L T " TA R R A N T  MFG CO. 

52-56 I LLINOIS ST • •  CHICAGO. 

., ......................................................... , ............ , ......... ,.,., ..... ,., ....... ,., ... , .... . 

1 0 0% Profit 
No Humbug. New Summer Goods. 

Agents wanted in every city and 
town in U. S. Catalogues Free. 

THE BOLOIANO WATER MOTOR CO. 
Box 13, Baltimore , Md. 

.,.,., ...... ' ... ' .... , ....... , ... , ..... , ... , ..........•.•.. , ..... ,.,.,.,' . 

P � Bicycles, Watches. Guns, Ruggies. H�rD ess, 
SAwing :\lachinel'l.Organs. Pbnos S a fel'l,Too!& rIP 0 �cales, of all  v.o.rieties :md 1 00(1 other articles. l.J U Lists free. CHIC AGO SCALE C o . ,  ChlC:"Igo . l 1 l .  

Hi to 50 11. P. DURABILITY 
M otor of 1 9th Ce ntu ry 

11010 do thrse look together I 1t"l=:;!:=:;::=�P Proof.-Running 9 and 10 years 
II. with l ess than a Five Dollar 

bill for repairs. 
T ry, and Be Convi n c e d .  

·�b=="',F23=S CHARTER GAS E N G I N E  C O .  E�¥��ii�i::.�t:��¥'.Y' p, O. Box 148, Ster l i n g ,  I l l .  

P R I ESTMAN SAFETY O I L  E N G I N E  
I ,  Phenomenally low in cost oj operation."-Franklin lust. 
!\ I'l;!;�!l:��l Kerosene, NOT Gaso l i ne 

N O R  
.I<: !\ H I N EElt 

Econ(lmical, Simple. Safe, A 
tomatic. For Electric Light­
ing, Pumping, :Mtlling, etc. 
P R I EST MAN & C O M P A N Y ,  I nc .  
FI'out a n d  T a sk er SU' e e t s ,  - .. l' b i l adelp lJ i n  

• . . W E  A R E  B U I L D I N C  • . •  

The Ce lebrated -

"HORNSBY-AKROYD" 
-----O I L  ENG I N E  

That you can run 
yourself. 

That requires The De La Verg ne  R efri gerat i n g  Mach i ne Co. 

That is Clean 
and Safe. 

neither Licensed 

Engineer nor 

Pilot. 
Send 10 cent stamp for Illustrated Catalogue of • . 

_____ THE ONLY NAPHTHA LAUNCH . 
GAS EN G I N E A N D  POWE R C O M PA N Y ,  1 8 5th St. ,  Morris Hei ghts, N ew York C ity. 

FOOT E .  1 38TH S T R E ET,  N EW YOR K .  

J ESSOP'S ST E E LTHN�\RY 
fOR TOO L S ,  S AW S  E Te. 

W'.!! J E S SOP 8< S O N S  C 2  91 J O H N  ST. N E W  YORK 

PRINTING INKS. 
The SCIENTIFIC AMERICA X is printed with CHAS, 

ElNEU JOHNtSON & co.'s INK, Tem.h and Lombard 
Sts., Philadelphia, aud 47 Rose St., oPP, Duane. �ew York 

© 1895 SCIENTIFIC AMERICAN, INC.




