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A CITY UNDER ONE ROOF-THE MASONIC TEMPLE. I and State Streets, in the heart of Chicago. It is con-
The World's Columbian Exhibition may j ustly be structed of granite, marble, steel and terra cotta as 

said to have commemorated the quadricentennial of I the principal materials  of construction, and is fireproof 
America, not only by the exhibition of the arts and throughout. From street level to apex it measnres 
indmltries of the globe, as brought together in the three hundred and two feet; this in absolute height 
White city by the Lakes, lIot only by the lovely archi· of structure, not in the mere elevation of a lantern sur
tecture and laud- and water-scape there created, but mounting a dome. For one of the peculiar features of 
by the city of Chicago proper, the worthy exponent the building is its plainness and uniformity of design, 
of American progress and growth, the typical Ameri- , the main features being repeated story after story 
can metropolis. Of all the buildings of our Western until the sloping roof is reached. There is no tower 
sister Ch icago, none is more remarka.ble than the or dome added simply to break the record. The build
Masonic Temple, a structure which, in its functions, ing is j ust what it claims to be and no more. 
dimensions and construction, is one of the unique The architects were Messrs. Burnham & Root, of 
buildings of the world. In spite of its name, it is Chieago, Mr. Burnham being widely known as Director 
proudly claimed to be the "highest commercial build- General of Works of the Columbian Exposition. The 
ing in the world." In it we find exemplified the union street fronts are of dressed granite up to the sills of 
of Freemasonry and commerce, a four and one-half the fourth floor windows ; above that they are of 
million dollar building supplying beautiful halls an!i terra cotta and brick, matching in color the granite. 
parlors for Masonic rite", as well as an unequalld The foundations are of concrete and steel, the latter 
collection of business offices. being horizontal beams arranged to distribute the 

The building is situated on the corner of Randolph column loads, so that a uniform preJsure of 3, 500 lb. to 

[13.00 'A. YEAR; 
WEEKLY. 

the foot on, the clay is produced. The building is of 
steel frame type, a method of construction now gener
ally followed in large buildings. 

The floor loads are sustained by steel columns ; all of 
tpe building above the fourth floor is carried by steel 
columns, except for six piers, which are self-sustaining 
and support no additional load. Even the great arch 
in front h as but a small load, a twenty·five ton girder 
running across it at the fourth floor level. Tension 
bracing, consisting of heavy steel rods, extends in two 
systems from top to bottom of the building in the di
rection of least width. The vertical columns are two 
stories in height, and alternate columns break joints. 

The general dimensions are one hundred and seventy 
feet front and one hundred and thirteen feet depth. 
It is the front which appears in our illustration. The 
entrance is beneath a granite arch forty feet high 
and thirty-eight feet wide, and opens into a great 
rotunda, lined with Italian marble, and opening up
ward , through twenty stories. Ornamental iron stair
cas(;s lead up from either side. Back of this great 

Capitol, Washington. Ferris Wheel. 
A CITY UNDER ONE ROOF-THE KASONIC TElIfLE, CHICAGO. 
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court is a sort of semicircle of elevators arranged I � � t�f� � 

� 

HAULAGE BY HORSES. 

like lights in a bay window. There are fourteen of cJ;Jl tIta I It . lUttltaU. Mr. T. H. Brigg, who has s pent the better years of 
these, lining an arc fifty feet deep and of seventy feet his life in the investigation of the fundamental princi-
chord. The court is seventy feet each way, square in ESTABLISHED 1845. pIes of economic haulage by horses, read an instruc-
front and semicircular in the rear, the rear lines being tive paper on this subject at the World's Engineering 
determined by the elevator fronts. MUNN & CO., Editors and Proprietors. Congress, in Chicago, last .July. The question dis· 

The elevator plant is one of the features. Of the PUBLISHED WEEKLY AT cussed by Mr. Brigg is one which, from a financial, 
fourteen passenger elevators, seven are for express No. 361 BROAD WAY, NEW YORK. humane, scientific or civilized point of view, affects the 
service only, not stopping below the tenth floor. The commercial interests, comfort and well-being of every 
others stop at any floor desired. O wing to the great o. D. MUNN. A. E. BEACH. civilized country in the world, and which, notwith-
height of the building, the weight of the steel suspen- standing its apparent simplicity, must be approached 
sion cables became a serious problem, and was dealt 'l'ERMS FOR THE �CIENTIFIC AMERICAl'i. by scientific method s. While man, says the author, is 
with by counterweight chains attached to the bottom One copy, one yearhfor the U. S., Canada or Mexi� .... ........... ... $3 90 continually devising methods to lighten his own labors 
of each elevator and drawn up by it. These prevent 8���gg�:��!�e��t�a�';f�:Jin�ou�������:'£gposiaJij;,i;'ii: 1 a8 by substituting the forces of nature for his own . .. . . . I Remit by pOl:'!tal or express money order. or by bank draft or cheCK. any IrregularIty I� the w�Ight to be r�Ised, due to dlf- MUNN /I; co., 361 Broadway, corner of Frauklin Street, New York. strength, the horse is required to bear his burdens and 
ference of elevatIOn, WhICh, otherwIse, would have 'rhe �cielltilic Americau �upplell1ent haul his loads under the same disadvantages that have 
been very great. The elevators run at a speed of i. a di.tlnct paper from the SC'lENTIFlC AMERICAN. 'rHE SUPPI,EMENT hampered him in the past. Much attention has heen 
nearly nine miles an hour, and ascend 258 feet. Allow- �A�'1,eg;:i�;c .f�'iJI����ei,.:';:�a�'} • • �b���;i\J':'i�;. '1,n�:t;?tfE�:�;� paid to the development of speed in horses, and the 
ing continuous ten hour service for each, their aggre- ��t.i�;t':;IJ,'i�iJ�etouih�·'P��r:ld'b,'i[on�et\�le��i:.,y�trc:,'id.org� result has been a vast improvement in their strength, 
gate travel in one year would be over 1 23,000 miles. bJ(���,��i.���allfl�:�!���r�oeutJ��E�T��VJ· A�:I.�'1�e��J'����i'!i'i.iENT beauty and spee d ; but the animals are still so handi
Thirty seconds is ample time for the full ascent. :��rp� ':,"fn!;,�� �'h�,Ieai1o t�o�.:lh.a���'ii':ri�� �i1�ii,fap.t?t�f'J�r;����h� capped by the unscientific methods under which they 
There are also two freight elevators. The wire ropes dollars and.llft1l cents a veal. are required to labor that there is an absolute loss, in 
of the elevators aggregate sixteen miles in length. Uuildill&' Edition . many cases, of fifty pel' {lent of their strength. 

Th t d . THE ARCHITECTS AND BUILDERS EDITION OF THE SCIENTIFIC AMERI-e 1'0 un a IS surmounted by a glass roof 302 1 CAN i. a large and .plendid illustrated periodical, i •• ued month�, con- The anlount of resistance that a horse can overcome 
feet above its mosaic floor. The windows and bal- ������i��o�J'Ja:�!e�p:��te�';,.��: a':l;;').c�e��m'lferco�·'r�';l;a�edet,:ti'li depends upon h is own weight, his grip, his height and 
conies of the twenty stories open upon this shaft. The f:.\'t.�ti!���i!'��:\':��a't�ri�{;�ra��\�rrJ��!':il�P�'h�����::'"P�����fj: length,. the direction of the trace and his muscular de
twenty-first story iR properly the roof. It is a roof g���b��;;f�I���ri��:��rld�as the large.t circulation of any architec- velopment, which determines the power to straighten 
garden, and is devoted to purposes of observation, and orskn.firc���2�&!� ���� . .!J fo��i: '?l.fa,rtu���ec���\�1e��a�l\b �a�:2: the bent level' represented by his body and hind legs 
may be used for commpmorative 01' festival occasions. �S�����1l.�e!0;:"�.IL��N�0!���I��::;!:ih����i:'T�����f':,�,R�.M';.to�.:.':. against the two resistances-the vehicle, through the 
It forms a great platform inclosed by walls and ceil- Combined rate for BUILfJING EfJITION, SCIENTIFIC A'!ERWAN and �UP- trace attached to the shoulder, and the hind feet , PLEMENT, $9.00 a year. To fOrell(Il Po.tal Union countrle., $lUXI a year. 
ing of glass, with oak panels, steam heated, and capa- !'\Pllnish Edition 01 Ih" !'\cienlilic American. against t.he ground. Many erroneous notions exist as 
ble of accommodating 2, 000 people at one time. It is LA AMERICA CIENTIFrcA E INDUSTRIA L (Spani.h trade edition of the to the best inclination of the trace for the horse. For 
the highest point of observation in the city, and gives SCIENTIFIC AMERICAN) is publi.hed monthly, uniform in size and typo- instance, if a horse can haul a given load up a given grapby with the SCIENTIII'IC AMERICAN. Every number of LIT A71lenCfJ is 
grand views in all directions. profu.ely iIIu.trated. It i. the finest .clentiflc, indu.trial trade �per hill with a deep inclination of trace and cannot do so 

Around the rotunda galleries are carried for the first f:Jl���tfe���oil'C"e�:�ala::fia���t�t �:;C;��f�,· t��7�g:��t s�':.t;.�s�h�0 •• :�� with a horizontal one, it is generally thought that the sions -wherever the Spanish language is spoken. $3.00 8 year, post paid to 
ten stories. Shops open on these galleries, with show any part of the world. Single cOP�u�Je;�o.,s;:itl\I�g���u.. former is the better angle. It is, indeed, for that par-
windows, exactly as in a street. The stories from 361 Broadway, New York. ticuJar hill, but when once the latter is surmounted it 
t'leventh to sixteenth inclusive are for offices; the dg��h�a�'l:e��:;�: t�:i:'�lIl�e�itf����� o;�::bi'exf�e�:d:o��YJii(�� becomes a very bad angle, inasmuch as it involves a & co. remainder are for Masonic uses. The general ag;aN;::';f:I:�� �¥r:'t!:�I�:;;��'\���c!?p¥�¥;;a:r�. publi.her. in case of great loss of power. To pull thr0ugh a low tr�ce. 01' to 
features of the court and balconies include mo- have a man, or even two 01' three men, on a horse's 
saic floors, marble soffits or under surfa'ce of the bal- NI�W YORK, SATURDAY, FEBRUARY 10, 1894. back, is advisable, and even necessary, if a horse is ex-
conies, alabaster-cased columns, bronz�-finished hand pected to haul a load requiring the full force of his 
rails and metal work, and marble-lined walls. Content8. muscles at any particular moment, and for the mo-

The water supply plant comprises pumps with a (IIlu.trated article. arp marked with an asteri.k .) ment, under such conditions, be would be able to draw 
combined capacity of 2, 000 to 3, 800 gallons per miuute. 11�J':.%�sv����:, �i;;�f;!�5700j � rc:a�.r:�f:!:i";'ixty·toii":::::::::: � a much greater load than without the added weight ; 
The pumping machinery circulates each day, if reck- Aluminum .urgical in.trument •.. 89 Ink., rubber .tamp (0761) ......... 92 but any one can see that the animal could not travel :�fr:il. �r���;:t�1�3aie·(5762j:: : � tnub;i�!��: r���nt::r�:::g:.e��aw� 91 

oned in gallons passed through the pipes, enough Book. and pUblfcation., new ...... 91 cett' .. ...... ...... .... ... .. ....... 84 . far with any vehicle if he had to carry three Illen on 
water to fill a reservoir 240 feet long, 100 feet wide and . G�:�':;r¥2�1�· t�:r��I':i.�.���:�:::: � ���g�e������:.?�����:.�b.�,.::: �� his back in addition to hauling his load. It is utterly 
50 feet deep. The roof tanks alone provide storage for

· Building, a new sanitary .......... 83 Nickel plating (577l1) .... ........... 93 im possible, says MI'. Brigg, for a horse to pull through City under one roof, a* ............ 81 Notes and queries .... ............. 92 
7,000 gallons. The cellar has still larger tanks of 18, 500 8��c��t�t����n:n�i����;.������ � ����!:.��t:;?V:�ti�l,i.������.�� � a permanently oblique trace, or through shafts, such 
gallons capacity. g���U::;,i�.�.���r��.�.���i��:.::: U �:ll�:: a�;;f���::!���ii;e·new:::. S� as are so commonly used in America, without the ani
. Wrought iron pipes with screw joints are used for Electrical invention., recent . . 91 itailwaY,tubular,lletweenCalais mal being compelled to carry a part of the vehicle, j ust Electric circuit, multiple system and Dover .... .......... ......... 86 

water supply and for sewage, all taking vertical (5775)' ......... .. ................ 92 Sanitary building .... .......... ; .... 83 as effectually and with the same extravagant and pain-Electric motor, reversin� (5776)* .. 92 Screw plates for pipe* ............. 84: 
courses and placed in special pipe chambers or pockets. Electric railwaO• in Canada' .... .. 88 Sled, a Swedi.h' .......... ....... ... 84 ful result as sedan chair carriers experience in carrying 
Part of the drainage goes directly to the se wers ; part ��\i\'?,rtP����a.�:�l:�?;'1liJ4·95:::: � �r!�:s�pp�!il!k"l������ge;.*: .:: :  S5 their loads. . d 1· d t t k· th b t h ·t . . Fish with rubber cor.et, a ......... 83 Street lamp lighting, novel ........ 84 Th t· h b k d Sh ld th h IS e IVere 0 a an III . e asemen , w ence I IS �����\��';,����1t������"§�:,;eii � ���:��g�:;o��if.;�::;��i'i;'�� o�f*::: :: � e ques IOn as een as e ,  ou e orse sup-
forced by steam ejector into the sewers. Gun carriage, a disappearing ...... 83 Tunnel, the Borgalle ..... _ ... ...... !10 port the vehicle, or the vehicle the horse ? The lighter 

For heating about 40,000 square feet of steam radia- Haulage hy horse . .. ................ 92 Wall paper, mea.uring for ..... .. . . f!1 the load, says Mr. Brigg, the more the vehicle ought 
tor surface on the overhead system is provided, and a to support the horse. When, however, the load in-
sixteen inch steam pipe is used for their supply. TABLE OF CONTENTS OF creases, the horse ought gradually to lose th at sup-

The electric light plant includes some 7,000 16 c. p. in- SCIENTIFIC AMERICAN SUPPLEMENT port until, with a very excessive load, he ought to sup-
candescent lampl', operated by six 1,000 lamp dynamos, port a part of the vehicle itself. If the load is heavy 
the latter driven by high speed engines. Two sets of No_ 945. and difficult to move and the horse is compelled to 
,'lectric mains are carried through the building, all make a horizontal thrust, without increasing his grip 
cross connected and of large size, to prevent any dan- For the Week Ending February 10, 1894. and mechanical conditions, it fails. But; if the con-
ger from heating. It is estimated that there are 53 Price 10 cent •. For .ale hy all new.dealer.. ditions remove some of the weight from the load and 
miles of electric wires, and the weight of the rest of the I. AGRICULTURE.-Improved Hay Rake and Tedder._Stoddard,:AGE place that on the horse, it is equal. to allowing the 
electric plant has been put at 50 tons. rr?ti�t�e .a�d .�����:.��.�.�������.t��.��.i�.����X.�O�i.tio.�:-:-:���l.��� 15099 thrust to be an obliquely upper one. Again, a load 

To allow for settling, the building was started a little II. t,ilJ(��?t���!ui�V:���:��y���.�:.������.:-::�.� .i.�t�.r.������. ���t�- 15110 that a horse can draw up any ordinary gradient should 
above the propel' street le\'el. The settling was so ac- 1ll·d��fo<;�l8�l!:c;;:-�M':r����r:�h-;;i':.ri:-�b���:!"t�:��I'TI\'�.:l�� never req uire the horse to support either any part of 
curately calculated that it is now at the proper level. Iv.tl:?ihiM'iSTiiY.�AlioY;':':':By··p;';'i:·W:·ciiA'NDLER .. it·oiiEiiTs.: 15100 the vehicle or the load on a hard level road. 

Our illustration is designed to show the great size of AUSTEN.--Continuation of tbe.e remarkable paper. treating of Human beings are constantly moving, resting first 
the bUilding. On the right of the cut is seen the great 

thli.!'r�'ii'N���������Ii� ��oW:;-iR�w:��':}�g�.iiioii·ai;d·cIiarac:. 15104 on one foot and then on the other in f'earch of relief. 
Ferris wheel, 265 feet h igh, next comes the Capitol at tegi·.�tl\'a1ro�h�;��(7.iiu;'·io;'·ihe·sepa;.ation·oiA:lcoIioifrom'Mii: 15103 Generally, they can sit down, but horses cannot do so 
Washington, 288 feet high, the Statue of Liberty in t��:�;;;.t�s���f?N;"��r�if!:.������.��.����.s.����� .. ����.���� .. �?�.��� 15102 without being snlartly beaten for their effort to relieve 
New York harbor, 30174 feet from wace r level to the ��t��.�J:�"'����s�':{'fh�i�ik�8e��r:l .. ��.�::���.��.��.���.�i��::: m� themselves. For generation after generation, we have 
toren, then Trinity Church spire, 284 feet high, and v. �l.�i��iEJj'�!r��:�1i��·;J'�iAe:���ka�0��ef:r�:�m"tr;�:��i kept on yoking horses by methods that compel them, 
then the Masonic Temple. To bring it within every VI.o�i.�'bT��8Af\\]M1��'illiffA·G::':'·Eiect;:ic"ca;';'··i;'trotiuce(i"i;' 15096 in the sh afts of a four-wheeled wagon, to rest their en
day comparisons we show adjoining it a typical New vII,:,miJo'8'�11M'ly.��al:A��:rra;;-\;l��t:'���aju;'iii,i·;''iiicleon 15099 tire weight on their feet. It is not realized that a 
York City fireproof, first-class office building, and VIl\�iij.1lol3'J�P�cii':ioii';·Miii,i;'i.i"·FoMii8iioii8:':"::i!i:i:ampie;"·fr'om 15109 horse exerts from ten to a hundred times more force 
next to that. on the extreme left, a four·story "brown- Ix.C:t\ktgIc\'k�in1�D2�N��f��°i'.'::.Noie.··oii"iIie·Treaiiiie;'i··auti 15100 and expends that much more energy in transporting 
stone front." It will be seen that the mammoth pile Cure of Cancer.-By NICOLAS PIKE.-A new treatment for cancer himself from place to place than in hauling a t.wo·ton 
dwarfs everything shown. 

bWeob���:';,:,i�';�l����I:,'hi;quiry.:,::unil,iaiih·y·emi>i;,ymeiii'; 15100 load on fairly good roads. The horse is compelled, ab-

..... . 
x. :f��t;�itt�b'hV.��!'t��� dl��:'t':,��� W:!���:�a.�·BY·Dr: 15101 solutely unnecessarily, to exert himself und er condi-

J. G. MCPHERSON.-A valuabie and practical paper on Mr . 
XI.ll.\��'l{'jlj&'lil��e.\lii�:b��Tiie·i"'o,:meiieiiti;,·,;e·f;,r·the·Miisici.i 15110 tions such as no engineer i n  the world would for a mo-

'rite Silk-Spinulug Spider. Analysi. of Ga.e •. -A curious and ingenious apparatus for the de- ment think of applying to the steam horse, under 
The silk spider of Madagascar forms the subject of xII�e:1gc�n'A\���\)���1.�e�;ieW;::.,�r�?r�·iiie·scoii;'ij,gRii';b: 15103 which to waste its energies and knock itself to pieces . t· 1 • n· 7\T b D K I M II -How to obtain the .iliceou • •  keleton of tbis plant ................. 15110 . t· 11 t· an int.erestlng ar IC e In te .LYatur, y r. ar u er. A Perpetuall\lotion of the Eighteenth Century.-A curio.ity in In prac Ica y no Ime. 

I t· . HI b . t ·d Th· the history of .cience.-lil1u.tration .... _ _  . ........................... 15099 Th It f M  B· , . t· t· . th t h ts na Ive name IS a a e, meanIng grea Spl er. IS Fumigation with Bi.ulphide of Carbon.-By H. DU BUYSSON.- e resu 0 r. rlggo S InVeS Iga IOns IS a ,  av-
Halabe, or Nephila Madagascariensis, spins threads Trtal��';, o�2lg��r�di!�; ��.�Ji.'�eoJ����Yiii{ri'iiie· iioiis,ihoi.i,.15101 ing ascertained the fundamental and economic prin-
of a golden color and strong enough, according to e".¥��Wi.��::a�Hr'!O����':"-'l:?�i;'nuaiioiioiiiii,;·pap.;;.:.:..::i5·iliiis: 15100 ciples involved in the haulage of vehicles, and the 
Maindron, to hang a cork helmet by. The female spi- tr���n�aiking·W .. tc'ti:.:..:A;,··exceijeni··i,:ici<i;,·iii.;!ri;,:.:.:2·iiIustrs: 15107 transportation of living or inanimate matter, he has 
del' may attain a length of 15 cm., while the male does xIIyo�'�.\1"uiiAL·iiis'i;o·itY.:.:.Wbai·we··:Knowoi·ih·eLoti�ie;:.:':'Sy 15100 devised a special contrivance a pplicable to all kinds 
not exceed 3 cm. A single female individual, at thp, ���D:.��T:"��:-:-:�.���p.���.��.a�.':"��.�.�����.�.�.:���.������-

15107 of four-wheeled vehicles or sleighs, which he claims 
breeding seallon, gave M. Camboue, a French mission- Xl\;;i��1 tuMl�,::;:ti,��:�f8;;ir�:tUl':!.:�i���t:.'!.r";,';.';����tt�W�: will, at all times, automatically afford the horse all 
ary, some 3, 000 m. of a fine silken thread during a xv�if."Jo.j6l1��f;W��..:.·piioio�;.aiiIii;,··Ai>·ps;.aiu;.··for··Faciiiiaiiii� 15095 possible assistance. It does not matter whether he be 
period of about 27 days. The thread was examined 

I 
r����"lftfu;;-t��\�J'.I�.�.��.�.���.t.���.��������.����ratl1.�.���.���.��� 15100 traveling on smooth, level roads, up hill or down, 

with a view to creating a new industry. Specimens x VI. PHYSICS.-Formation of Snow In Bril<bt Sunshlne .-Exceed- with a heavy or a light load, he cannot fail to receive 
t t d t t t f 17° C h d 1 t· in�i�J\��t����'j.'1�:�!,���h�im��1::.�':;���c1�l�:![t:�?�·:a;;d 15102 a direct advantage from the very mOlllel t he is· at-es e a a empera ure 0 • s owe an e onga Ion on a Photometer for Mea.urinl< tbe Inten.itie. of Li�ht8 01. Dif-
of 12·48 per cent under a weight of 3·27 gr. Small ·tex- r:r;��t�����y-���eL;���:fe��!�;li�et�';,'!.�t�'i.�.m��"fl\�� tached to the moment he is detached. The relief is 
tures woven of these threads are actually used by the tratiollS .......................... .................. ................... 15105 afforded while he is walking, running or even standing. XVII. T ECHNOLOGY.-Mar.hall'. Paper Pulp Fini.ber.-A new Th . h· f t · d d t t ·d natives for fastening flowers on sunshades and for other type of machine for working paper pulp.-3 illustration • . . .... . . . .. 15098 e percussIOn on IS ee IS re uce a every S 1'1 e V�etable Parchment-lts Prt petties, Uses, alld Manufacture. d ·  th d H· I I t · d I ·  .purposes. -A valuable and practical papal' OD tbiBloteresting .ubject .... ... . JiOIIj' urlng e ay. IS musc es are ess s rame , llS 
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FEBRUARY 10, 1894.) J citutific �mtri,a •• 
energy is economized as one would economize the 
energy of a locomotive, and his legs and feet are saved 
from an enormous amount of battering, which proves 
so fatal on all conditions of road. 

In an experiment tried before his audience with his 
invention, which was exhibited at the W orId's Fair, 
at Chicago, Mr. Brigg used a two-seated wagon with 
ordinary shafts. From the latter a line was carried 
back seven feet to a small platform bearing a chair on 
which was seated a man of middle weight. Two people 
climbed into the seats of the wagon. A strong, heavy 
man now tried to haul the affair, but failed. The 
automatic (appliance was then attached to the shafts 
and the wagon was hauled easily, notwithstanding a 
second man had taken his position on the platform 
nrag. The hauler had been relieved of part of his 
weight, and the strength in his pull had been added to 
that much. 

thick layer of clay to exclude moisture. The light is matter containing infection to remain in the house 
admitted through glasl> boxes set into the four corners or to leave it undestroyed. the water closet used is so 
of the ceiling, which forms the floor of the room above. constructed as to permit of the quick oxidation of the 
This floor is made of double planks. with a thick layer urine, fmces, sputa and other refuse through the ac
of sawdust between them. The planks facing the tion of sulphuric acid and nitrate of soda. Different 
upper room are painted and varnished, but may be organic salts are the result. all the organic matter is 
saturated with paraffine. Those facing the under room destroyed. and nothing that is of great value as a fer
are plastered. as are also the walls. There is a mild, tilizer is lost. 

PROGRESS AND INVENTION. 

In the course of his remarks recently upon the p art 
that had been played by the American inventor in the 
development of the country, the Hon. Thomas Reed 
among other things said: .. To hear the discussions in 
Congress you would suppose that invention dropped 
from Heaven like manna to the Jews. You would 
suppose that James Watt reached out into the dark
ness and pulled back a steam engine. It was not so. 
All invention is the product of necessities and of pres
sure. When the boy who wanted to go off to play, 
so rigged the stop-cocks that the engine went it
self, he was not only a true inventor, but he had the 
same motive-his personal advantage-that all in
ventors have, and, like them, it was urged on him by 
busines8 necessities. What originated Bessemer steel? 
Sir Henry Bessemer? No; but the necessities of rail
roads, which would, every one of them, have been 
bankrupt without steel rails. If Sir Henry had not 
invented the process, somebody else would. It de
tracts not one iota from the fame of Alexander Bell 
that a dozen men were close ou his track. It has been so 
in every great invention. I say, therefore, that it was 
the diversification of our industries that stimulated 
inventions. Otherwise all the inventive power of 
America would have run to waste; and when a man 
.calculates the wonders of American inventive genius, 
he knows where some of our wealth comes from. 

" As a further proof that invention is born of neces
sity, tell me why great inventions never come until 
the world is in sUllh shape as to enjoy them? What 
would the Crusaders have done with railroads? There 
was not money enough in the world, or travel, or mer
chandise to keep them going a week." 

.10'" 
A Ne"W Sanitary Building. 

Dr. W. Van der Heyden, of Yokohama, Japan, in a 
recently published pamphlet, describes a sanitary 
building devised by him, which he has occupied for a 
year, and in which he believes that he has solved the 
twofold problem of the construction of a dwelling for 
use in both arctic and tropical climates. The new 
structure is composed of glass boxes filled with a solu
tion of alum and made air and water tight. The appli
cation of glass for building purposes "is not altogether 
new, however, since hollow glass bricks have already 
been made and houses built of them. 

The boxes employed by Dr. Van der Heyden are 
formed of two panes of 4-10 inch thick glass, fixed in 
cast iron frames that are screwed together. These 
boxes, which have thus far resisted the influence of 
cold and heat, shocks and earthquakes, rest upon cast 
iron supports. The necessary gaps between two rows 
are filled with felt and then covered with boards. 'l'he 
series of boxes above each other and next to one an
other, with as little space between them as possible, 
and such space filled with felt, form the external walls 
of the house. The roof. which is flat and is supported 
by the cast iron pillars that carry the boxes, can be 
made in exactly the same mould. 

In the house under consideration, glass panes pressed 
against each other, but with strips of rubber between 
them, form the horizontal ceiling. Above this there 
rests a thick layer of ashes, upon which there is a light 
framework of wood, covered over with cement. This, 
of course, rpnders the roof non-translucent, but it de
fends the room well against the radiant heat, and, be
ing made of bad conducting material, the heat of the 
interior is not lost. As the four walls are totally trans
lucent, there is more light than in any other descrip
tion of dwelling. 

A house built in such a way is an entirely closed hol
low space, without windows or doors. As there are no 
openings and no fissures, it is practically impermeable 
to air, moisture, heat, cold, dust, microbes and insects. 
Since the panes are of rough plate glass, objects within 
the inclosure cannot be seen from the outside. At con
venient place!'!, some may be replaced by transparent 
glass to serve as wjndows giving a view of the exteriOl". 
Doors are not needed, since the entrance can be made 
through the floor by means of a staircase from an un
derground room .. which receives no direct light from 
the sun. The walls of this room are made of ordinary 
bricks, plastered inside and protected outside by a 

diffused light in the lower room, sufficient to read by. ------.-......... ..... ------

At night, both compartments are lighted by electric Railroad DeveloplDent. 

lamps. To complete the Transandine Railway. which would 
As in winter the solution in the glass boxes might give uninterrupted communication between points ih 

freeze, and would certainly do so in cold countries Chile and Buenos Ayres, the capital of the Argentine 
when the temperature falls to _180 C .• a covering of Republic, it is necessary to build only 33 kilometers 
ordinary glass set in wooden frames surrounds the (20)2' miles), as trains can now run over 1. 189 kilo
whole building, so as to form an envelope of air. which meters out of a total of 1,222 miles. The Argen
is a very bad conductor of heat. This air space can be tine section is nearly completed as far as Puenta 
easily warmed if required. In the summer of moderate del Inca, so that in 1894 there will remain to be 
climates, and all the year round in tropical ones, the constructed 15 kilometers, including two tunnels at 
same glass window frames are put within the house, so the summit. Work on this remnant of the Argentine 
as to shut off the heat by means of these badly con- section will be commenced as soon as the line on the 
ducting air cushions. The dwelling is entered from Chilean side is sufficiently far advanced to permit the 
the exterior through a staircase leading to a corridor work being prosecuted in such a manner that the two 
that communicates with the subterranean room, and sections-the Argentine and the Chilean-shall be 
that can be closed by doors, so as to let in as little finished at the same time. Thus, the only obstacle to 
cold or heat as possible while a person is entering. the completion of the road has been the lack of satis-

Between the walls and the ceiling, there is a space factory arrangements for constructing the Chilean 
leading outside to a belt covered with window glass section. The contractors, John and Matthew Clark, 
and partially surrounding the building. From this having found it impossible to raise money for this link 
external air space a tube leads to a stove (which stands under the guarantee of the Chilean government, asked 
out of doors) and conveys the air directly under the the Chilean congress to increase the guarantee from 4 
grate. There is thus a constant withdrawal of ail to 5 per cent, and this having been done, it is said there 
from the house as long as the fire burns. This vitiated will be no difficulty in completing the road. 
air is replaced by pure air that has been warmed in The Chilean congress has granted a concession for a 
passing through tubes placed around the pipes that railway to connect the Southern Line of Chile with the 
carry the heated gases from the furnace to the chim- Argentine Great Western, at La Paz. The road will 
ney. This air, before entering the heating space, comes be mostly in Argentine territory, namely, 175 miles 
from the lower room, where it has already taken the from La Paz to the Andine pass of Tinquiririca and 75 
temperature of the surrounding earth. The heated air miles further to a point on the main trunk Southern 
rises in a tube laid under the ceiling of the lower room Railway, between San Fernando and Curico. The 
and escapes through openings in the floor of the upper road is expected to be of special use for the valuable 
room. The temperature of the air is controlled by cattle trade across the southern passes of the Andes 
valves. into Chile. 

In the summer of moderate climates. and always in From a report by Mr. C. C. Mallet, British consul at 
the tropics, the renewal of the air is effected in a Panama, it appears that steady progress is being made 
different way. The vitiated part escapes, as in winter, in the construction of the important railway from Car
near the ceiling. From there it enters a prismatic tagena to Calamar, on the Magdalena River, in Colom
cham bel' of wood and glass, which is carefully closed bia. The concession for this road was obtained in 1889 
in winter by a wooden cover, but is left open in sum- by Mr. S. B. McConnico, representing some American 
mer. This apparatus, which Dr. Van der Heyden capitalists. The funds for the enterprise were raised 
calls a .. sun belt," performs the functions of a stove, in the United States, but work was delayed for nearly 
in causing a useful draught, through the heating of three years, because of the difficulty experienced in se· 
the inclosed air by the solar rays. The expanded air, curing an amount sufficient to complete the road. 
in rising and escaping freely at the top, is followed Construction was commenced in June, 1892, and one 
by the denser air from the room. The arrangement year later, June 15, 1893, the first section of the rail way. 
acts automatically when the sun shines. When it from Cartagena to Turbaco, a distance of 14 miles, was 
rains, the more the rain and the harder it falls, the formally opened. The next section, to Arjona, 8 miles, 
greater the draught, while every slight movement in was to have been opened in October, and it is expected 
the externalair promotes the withdrawal of air from that the road will be completed to Calamar by June, 
the sun belt and house. 1894. At the time of Consul Mallet's report, in Sep-

In a hygieniC building, it is of great importance to tember last, 1,800 men were at work on the road. The 
have the fresh air constantly entering the apart- road is being built with care and is equipped with the 
ments free from dust and microbes. This result is best American cars and locomotives. The distance 
obtained as follows: Both in winter and summer, the from Cartagena to Calamar is 65 miles. Most of the 
air for ventilation is taken from the cellar room. The land adjacent to the line is suitable for fruit culture 
air to replace this enters through a large glazed earth- and cacao. The trade from the upper Magdalena, a 
en ware pipe or a plaster-lined brick tunnel extending large part of which, it is hoped, will be diverted to the 
underground to a distauce from the house, and then port of Cartagena, is expected to give the road sub
rising vertically to some height above the surface and stantial profits. 
opening in the free air. It is here covered with wire - •• I _ 
gauze to filter the air from insects and rough particles, A Fish "With a Rubber Corset. 

and is sheltered from direct sunshine by a wooden Forest and Stream speaks of a curious find in 
roof. In the opening that communicates with the the Cape Ann fish market. at Gloucester, Mass. It 
lower part of the cellar room there is placed a wire was nothing less than a mackerel with a rubber band 
cage filled with loose cotton, which filters the air from around the body. The band had been put on the fish 
the finest particles of dust and from microbes. In when quite small, and stayed there in spite of the 
front of this cage is placed a pane of glass covered rapid growth of the wearer. The fish's body under 
with glycerine or moist glue. The air coming from the band did not grow, which caused a depression in 
the pipe strikes this surface, leaves thereon the the full-grown body of about three inches in depth. 
microbes that may have passed through the cotton, The depression was covered with a healthy skin in no 
and then expands in the interior of the room. The way unlike that on the rest of the body. The fish 
rooms of such a building are thus made as aseptic as measured in length fourteen inches, diameter of body 
a wound-dressing of Lister. each side of the depression, seven and three-fourths 

Dr. Van der Heyden, believing that the air of one's inches, diameter of depression, five inches. The fish 
neighbors ought not to be vitiated by allowing the was undoubtedly in a healthy condition, and the band 
air leaving the house to carry with it bacteria, or was sound and could be stretched like any other band. 
poisonous gases due to the expiration of the inmates, _ '.' • 
purifies the air of his building more fully by having (J)eveland's Portable Engine Brake. 

curtains stretched under the ceiling with woolen In describing this improvement, in our issue of De
tassels attached to them by hooks and eyes. Into ·cember 16 last, it was inadvertently stated that the 
some of these tassels a strong alkali and into others brake might be applied to a portable engine" for brak
Nestle's reagent is drawn by capillarity. The air. ing purposes on reaching a down grade." The brake 
striking along the ceiling before it leaves the cornice is not intended for such use, but to prevent oscillation 
openings, deposits there its carbonic acid and its or- of the engine when driving machinery. The illustra
ganic alkaloids, besides the greater part of the dust tion clearly indicated its thorough effectiveness for the 
that may have collected. In this manner an endeavor latter purpose, the simplicity of its application, and 
is made to have the air that leaves the house as pure the readiness with which the chains could be tightened 
as it was forced to be on entering. to lock the wheels immovahly, no matter how severe 

The wash and kitchen water is rendered innocuous, might be the work the engine was called upon to do. 
before it is allowed to enter the drains. by passing it The device is strong and durable, and may be stored 
through an unglazed chinaware filter, on the prin- on the engine when not in use. The improvelllent was 
ciple of that of Chamberland, but differing in con- recently patented by Mr. E. W. Cleveland, of Rounth
struction. On the same principle of not allowing any wa.ite, Ma.nitoba, Canada. 
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SCREW PLATES FOR PIPE. 

The particular superiority of this screw plate over 
others lies in its having its dies ready for use in their 
holders without the trouble and delay of changing and 
setting them. They are as simple in use as solid dies 
and at the same time they are readily ground whfln 
d ull ; are capable of being adjusted so as to take irre
gular sized fittings, etc. , and are of the very highest 

" LIGHTNING " SCREW PLATES FOR PIPE. 

quality as to material and finish . They are manu
factured by the Wiley & Russell Manufacturing Com
pany, of Greenfield, Mass. 

e . e ,  • 
A SWEDISH SLED-THE SPARKSTOTTING. 

The sparkstotting is an exceedingly light sled that 
the inhabitants of N orrland, a province situated at 
the north of Sweden, employ during the wint·er as 
a means of locomotion. The use of it now extends 
throughout entire Sweden, where races upon this 
original vehicle constitute one of the most highly 
appreciated sports of winter. Among other people 
of the North, in Russia, Scotland, Germany, this 
sport is entirely unknown-a fact that is somewhat 
extraordinary, seeing that the sparkstotting can be 
employed in all countries in which the rigors of win
ter permit of the use of ordinary sleds. 

The sparkstotting is constructed entirely of N or
way spruce. It is straight, of elongated form and 
weighs no more than 30 pounds. It consists of two 
runners, curved up ward in front, and 6� feet in 
length. To each of the runners is fixed an upright 
that serves both as a point of support and a tiller. 
The entire affair is connected by two or three cross
pieces, one of which supports a light seat placed at 
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� L====l : 

{II 1[: :  
_ .  _ _ _ _ _ _ _ ___ _ _ "':'2.5-_ _ _ _  .. _ _ _ _ _ _  .. .  - * . -- - . _ . 0.10 ----- - -, E.)IoJ,ILII$C 

Fig. I .-THE SPARKST OTTING OF SWEDEN. 

1. Generru view. 2. The Sparkstotting of Norway-section and plan. 
3. Shoe caiks. 

}W. 2.-�THOD OF vsma THE SPARKSTOTTIBG. 

12 inches above the surface. Fig. 1, No. 1, represents 
a type of sparkstotting in use in N orrland. 

It differs perceptibly from the Vesterbotten type, 
in which the runners, which are much shorter, are 
not shod with iron, but are well greased or impreg· 
nated with boiling tar. The lightest and best type 
for racing is the one manufactured at Umea in Nor
way. The dimensions are given in No. 2 of Fig. 1. 
In order to push the sparkstotting, the racer, bearing 
with both hands upon the extremities of the up
rights, places his left foot upon the runner to the left, 
and then, with the right foot, strikes the ground at reg
ular intervals, so as to propel the_sled forward (Fig. 2). 
If the snow is very hard and the racer is not pro
vided with spiked shoes, it is necessary for him 
to fix steel calks to the soles (Fig. 1, No. 3) . In 
recent times a horizontal bar, breast high, has been 
placed between the uprights. This modification 
renders the steering easier, and, besides, permits of 
governing with a single hand. Upon a level route the 
sparkstotting reaches a pr'ltty g-ood speed without 
great effort. An experienced racer, when the snow is 
in good condition, can easily attain the speed of a 
horse on a trot. In ascents, it is necessary to push the 
sparks totting or to drag it, but this does not cause 
much fatigue, seeing its lightness and the feeble sur
face in contact with the snow. 

With this sled it is possible to run very long races, 
provided the snow is sufficiently compact. It is 
stated that an experieneed racer made the distance 
that separates TorIlea from Pitea in 24 hours, 
and which is estimated at 21 Swedish leagues (125 
miles). A groom who had been sent by his master to 
look for a horse traveled from Umea to Sundswall 
(180 miles) in three days, his sled being loaded with a 
valise. 
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revolution of the shaft, so that every portion of the 
commutators will be touched by the swabs. The trans
verse shaft is driven by a worm wheel meshing with a 
screw on a horizontal shaft on whose outer end is a 
pulley connected by 2. belt with the armature shaft, 
although other speed-reducing gear may be employed 
as desired. When the swabs are to be changed, or 
other work done on the holder, the handle lever is 

FAWCETT'S LUBRICATOR FOR COM:M:UTATOR. 

depressed, and may readily be fastened down with a 
cord. The inventor of this apparatus hall for years 
had charge of electric light works, and the improve
ment was devised by him to prevent the cutting of the 
commutators and wearing of the brushes, for which it 
is said to work admirably. 

The sparkstotting is the favorite vehicle of the 
laborers and peasants of Norrland, since it permits 
them to get over the ground quickly and eheapLy. It 
is to the population of the north of Sweden what the 
horse is to the Cossack and Arab. 

In certain regiments of the Swedish army an en- A NOVEL method of street lamp lighting is ?eing in-

deavor has been made to emplov this sled for scout- troduced by. the Cutter-Hammer MB:nufacturlI�g Com-
. .  . 

• pany, of ChIcago. Each lamp post IS fitted WIth two mg serVICe. Each of the soldIers sent upon a recon- I . b t ·  d k il l  d '  . . . . . " I sa · ammomac a terIes, an a spar co p ace In an nOlssance IS prOVIded wnh a sparkstottmg, upon . b t th f t f th I I th I t h ·  h h I h' d '  t It Iron ox a e 00 0 e amp. n e an ern a w IC e p aces IS gun an eqmpmen . appears . .  t h Id f b t 2 b' . h ·t th t th . t h . t· f t It numa ure gas 0 er 0 a ou cu IC mc es capaCI y a e experImen s ave gIVen sa IS ac ory resu s. . . t d h' d h ld d b '  ht D' At Stockholm and in southern Sweden the sparks- IS piVO e on � . mge an e . own
. 

y weig s. 1-

totting is considered rather as a sporting instrument, d
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might not this llew sport be' tried in those depart- necessary to open a valve �onnectmg .one of t�e large 

ments of France in which snow covers the roads for gas .holders of the w?rks WIth t�e �ams. ThIS causes 
. " a rIse of pressure m the mams, In consequence of several months and entIrely prevents bICycle racmg ? h' h th . .  t h Id fi t d . h I t Wh h . t h . d d th . h '  w IC e minla ure 0 ers, t e I n  eac an ern, y, w en WIn er as arrIve an ell' mac Ines . . . . 

h b t d . ht t b' I' t nse about Va mch agamst a platmum stop, and com-ave een s ore away, illIg no our young ICYC IS s . . . . 
d t thO I' ht I d ·th h' 1 ·t . I t plete the battery CIrcUlt, thus puttmg the automatIc 

a op IS Ig S e WI w IC I I IS so p easan . . .  . . 
to run over frozen roads? It is not difficult to learn lIghter m actIOn and hghtmg the lamp. 

how to use it, and no falls are to be feared. Moreover, 
a detail that has its importance, this " winter bicycle," 
as the Swedes call it, has the advantage of being 
cheap and easily constructed. -La Nature. 

• • • • • 
A LUBRICATOR AND WIPER FOR THE 

COMMUTATORS OF DYNAMOS . 

This improvement is applicable to any electric motor, 
wiping the commutators with a swab and applying 
just the little oi l necessary as frequently as desired, 
after the same manner as a swab would be applied by 
hand. It has been patented by Mr. Liqdley Fawcett, 
of Eureka, Cal. Fig. 1 shows tbe application of the 
improvement, Fig. 2 showing a portion of the appa
ratml in section. Extending upward from the box in 
which the armature shaft is journaled are the usual 
oil tubes, on which is held a plate supporting a portion 
of the apparatus. Projecting from one side of this 
plate, and parellel with the armature shaft, is a 
stationary shaft on which is a loose sleeve carrying a 
swab holder, provided with parallel plates or slats of 
wood, over each of which a cover of suitable absorbent 
fabric is secured by means of an adjustable bail or 
clamping frame. Endless canvas strips may be 
used for such covers, the strips being moved on the 
slats as portions are worn, until almost the entire 
surface of the cloth is worn out. Clamped to one end 
of the sleeve is a handle lever, normally held by a 
spring in such position as to keep the swabs in contact 
with the commutatol s, while an opposite extension 
of the lever is connected with a pitman pivoted at its 
upper end to a horizontal lever . .  This lever at its 
other end is pivoted on a stud, artd the lever has a 
roller which rolls on a cam on a short transverse shaft, 
giving an up and down movement to the pitman, in 
combination with the spring eonnected to the handle 
lever, and correspondingly raising and lowering the 
swabs, for the applieation of the oil at the proper 

BRAKE FOR CHILDREN'S CARRIAGES. 

This is a simple form of brake, applicable to any 
style of carriage that is pushed along by means 
of the handle bar at the rear. The improvement 
has been patented by Mr. Frederick O. Bolls, of No. 
1591 First Avenue, New York City. It consists of a 
bar adapted for engagement with the tires of the rear 
wheels, the bar being roughened or covered with 
leather or other suitable material at the places of con
tact, and being attached to the handle bars by short 
pivoted links. This pivotal connection is such that 
whtm the brake bar is in its lower position it rests 

BOES' BRAKE FOR CHILDREN'S CARRIAGES. 

intervals. To move the swabs laterally, I) crank arm against the wheel tires, as shown in full lines in Fig. 
carrying a two-wing-ed cam, as shown in the sectional 2, being removed from contact therewith when not 
view, is secured on the transverse shaft, this cam con- required for use by being thrown upward, as indi
tacting with a roller on a swinging lever whose lower cated by the dotted lines. The bar is held in either 

I end is connected by a pitman with an arm on the of the two positions in which it may be placed by a 
swab-holding sleeve. a spring combining with the I spring extending centrally from the bar to the hack of 
cam motioll to move the sleeve ill and out, at each the carriage. 
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The Tasmanian Exhibition oC 1 894-1 895.  

Far in the antipodes, in Hobart, Tasmania, under 
the auspices of the Tasmanian government, is to be 
opened an international exhibition of arts and indus
tries. The colony of Tasmania has a population of 
150,000, and the neighboring colonies cont l i buting to 
the affair make a 
t o t a l o f  o v e r  
4,000,000 of inhab
itants. T h e  site 
for the buildings, 
about e I e v e  n 
acres in extent, has 
been granted by 
the government. 

J citutifit jmtritau. 85 
mann, Keith & Co. , No. 11 Wall Street, New York, re- l A LARGE PHILADELPHIA ICE MAKING PLANT. 

present the exhibition, and intending exhibitors should The Knickerbocker Ice Oompany, of Philadelphia, 

apply to them for full details and particulars. for many years engaged in the business of harvesting, 

• I .  I • I delivering, and shipping ice, and owning large houses 
A NEEDLE passes through eighty operations before on the Hudson River and in Maine for the storage of 

it is perfectly made. naturally frozen ice, has recently established in Phila-

The period for 
t h e  exhibition 
c o m  p r i s e s the 
Tasmanian Bum
mer, s o m e s i x  
m o n t h s, f r o m  
November, 1894, 
being c h o s e n. 
The g'round plan 
of the buildings 
shows an irregu
lar triangle, con
taining one main 
building with a 
I o n  g exhibition 
bu ild ing, forming 
a perimeter f o r  
the triangle, and 
with two c r o s s  
buildings running . 
across it at right 
angles t o  e a c h  
o t h e  r. The en
tire arrangement 
is novel and ap
parently e x  c e 1-
lently well adapt
ed for 'an exhibi
tion whose pur
pose is to exhibit 
things, and not to 
form a w o r l d's 
playground . 

SIXTY-TON ICE MAKING PLANT PHILADELPHIA-POWER CRANE IN POSITION HOISTING 3 000 POUNDS OF ICE. 

delphia a l a r g e 
plant for making 
ice a r t  i fi c i a l l  y. 
The company had 
previously taken 
up the production 
of artificial ice, 
h a v i n g  h a d  
several p l a n t s 
therefor in con
tinuous operation 
f o r  s u ffi c i e n t  
length of time to 
m a k e it certain 
that the business 
had passed the 
e x p e r i m e n t a l  
stage; b u t  t h i s 
new e s  t a  b l i s h
ment is the largest 
and most import
ant of them all, 
having a capacity 
of sixty tons of 
ice d a i l y. T h e  
c o m p a n y  h a s  
sought to make 
this plant a model 
one for the pro
duction of artifi
cial ice, sparing 
no expense lin ob
taiIling the best 
mechanical con
trivances and fa
cilities, , that the 
cost of manufac
ture might there
by be reduced to 
a minimum. The 
work was execut
ed by the York 
M a n  u f a c t uring 
Oompany, Limit
ed, of York, Pa., 
under the direc
tion of Mr. Stuart 
St. Clair, of that 

After the great 
C h ic a g o  F a i r  
everything of this 
n a t u r e  s e e m s  
d w a r f e d. B u t  
p l a c e d  under a 
powerful and in
fluential director
ate, with the full 
sanction o f  t h e  
colonial govern
ment and with a 
simple and easily 
understood code 
of regUlations al
ready in official 
print, t h e r e  i s  
every reason to 
believe t h a t the 
dwellers o u  t h e  
other side of the 
line w i l l  m a k e 
their exhibition a 
grand s u c c e s s. 
One hundred and 
fifty-six classes, in 
t w e n t y - f o u r 
groups, are organ
ized as the I divi
sion of exhibits. 

The i d e  a is to 
make the occasion 
of d i r e c t utility 
for those desiring 
to purchase sup
pliel!. It Reems ob
vious that for the 
manufacturers of 
the United States 
an excellent op
portunity i s  af
forded to extend 
their market by 
exhib iting t h e i r  
products here. A 
small charge for 
space i s m a d e, 
a n d  t h e  r u l e s 
affecting exhibi
tors s e e  m excel
lently conceived 
and well designed 
to secure fairness 
and satisfaction. 

The firm of Wolt- SIXTY-TON ICE MAKING PLANT, PHILADELPHIA-THE ST. cum COMPOUlID COMPRESSOR. 

company. 
The compressor 

o f  t h i s  p l a n t, 
shown in one of 
o u r  illustrations, 
is the 8t. Clair 
compound, h av
ing two low pres
sure or evacuating 
cylinders 18 by 30 
inche�. v e r t i c a l  
and single acting. 
The duty of these 
cyl inders is simply 
that of evacuation 
and compressing 
at low t e n s i o n, 
m a i n t a i n i n g 
nearly a constant 
temperature i n  
t h e  c y l i n d e r s, 
thereby s a v i n g 
the large percent
age of loss that 
a c c r u e s  f r o  m 
highly h e a t e d  
c y l i n d e r walls. 
The�e l o w  pres
sure cylmders and 
t h e  recei ver o f  
same are w a  t e r 
j a c k e t e d. T h e  
high pressure or 
delivery cylinder 
is 15 by 30 inches, 
and its duty is to 
simply deliver the 
p a r t i a l l  y com
pressed gas to the 
condenser. T h i s 
c y l i n d e r  works 
under nearly con
stant t e m p e r a
ture, and is also 
w a t e r jacketed, 
t h e  temperature 
of the gas at no 
point in the de
livery r a n g i n g  
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higher than 130° Fah. The compressor pumps are A Projected Tubular Rall_ay benveen Calais It is clear that if we have a floating tube, and that by 
operated by one of the York Manufacturing Com- and Dover. any means whatever we force one of its extremities to 
pany's balanced valve engines, 26% X 30  inches, con- There is at the present moment a question of a new descend to the bottom of the water, the other ex
trolled by a cut-off governor of their own make. The project having for its object the connection of the tremity will emerge, the tube as a whole taking an in
claim made for th,' efficiency of these engines is very E uropean continent with England by railway. It is a eli ned direction. That is precisely what occurs here. 
high. The engine and ammonia pumps are operated problem that has for a long time attracted the atten- The tubular section is brought near the emerging ex
without any internal lubrication whatever, and, it is tion of engineers and for which many solutions have tremity of the section that has preceded it. The fioat
said, without any increased friction, demonstrated by been proposed. The solution under consideration is ing caisson is attached to it by means of large hinges, 
careful tests. I proposed by Sir Edward REed, a member of the Eng- and, after being properly ballasted, is made to descend 

The power crane for raising and tr'1nsferring the ice lish Parliament and engineer in chief of the Admiralty. to the bottom along with the second extremity of the 
cans, delivering the ice where desired for storage, is  a His project consists in the establishment, under water, first tube ana. the first of the following. The tube is 
great labor saver. As shown in one of the views, the of one or more metallic tubes capable of giving pas- I thus laid at the bottom of the water section by sec
crane raises at one lift ten 300 pound cans, the crane sage to a railway, and thus avoiding the principal ob- tion, each of the latter serving as a guide to the fol
being then moved with its load to where the ice is to jections that his predecessors have encountered. The I lowing. After the first section has been properly laid 
be stored, when the cans are lowered so as to rest in idea seems to be meeting with favor in England and a and directed there can be neither error nor difficulty 
an inclined position, with their open ends looking large number of members of Parliament, hostile to all in putting in place all the following, which adjust 
down the slide ready for the discharge of the cakes of other projects, have pronounced themselves partisans themselves in a line in the prolongation of one another. 
ice to the dumping platform. In lowering the cans of the tube. As for the forming of the final joints under water, 
they are dropped between a series of perforated pipes, Sir Edward Reed gives as the raison d'etre of his there are numerous ways of doing that. 
from which, when the cans are in position, hot water project the configuration of the bottom of the strait, In order to resist the trausverse stresses that may 
is ejected to sprinkle the surface of the cans, thus which, at the place selected, presents a relatively plane occur when one of the extremities of the tubular sec
liberating and discharging the cakes upon the plat- surface, or, at all events, exceedingly gentle slopes. tion remains at the surface of the water, Sir Edward 
form in the manner shown. By this means it is said The tubular line would start from a point of the proposes to submerge simUltaneously two tubes 70 
that one man can easily harvest and put away in French coast situated to the south of Cape Gris-Nez, feet distant and connected by metallic crosspieces. 
storage thirty tons in his twelve hours' watch. Three would pass to the northeast of the shelf of the Varne, There would thus be obtained a sort of huge horizon
men on each watch is the total crew required to which it would entirely avoid, and would end at the tal girder, of which the two tubes would form the 
operate the system at this factory. For our illustra- English coast between Folkestone and Dover, to con- chords, and which would present sufficient rigidity to 
tions and particu- re�ist all the stres-
lars a s  t o  t h i s  ses due to the 
plant we are in- motion of the wa-
debted to lee and t e r. E a c h  o f  
Refrigeration. thllse tubes would 

Petroleum Bri
quettes. 

contain but one 
railway track, de
signed f o r  t h e 
rnnning of trains 
in a single direc
tion. 

The method of 
making fuel bricks 
of c r u d e  petro
leum adopted by 
E n g i n e e r  Maes
tracci, of the Ital
ian navy, is as 
f o l I o  w s : T h e  
bricks are of simi
lar form and size 
t o  the c o a l  bri
quettes extensive
�y used in France 
a n d  G e r m a n y. 
The m i x t u r e  is 
made in the pro
portion of 1 liter 
of petroleum, 10 
per cent of resin, 
1 5 0 grammes o f  
powdered s o  a p, 
and 333 grammes 
of c a u s t i c  soda. 
The m i x t u r e  is 
heated and stir
red at the same 
t i m  e ;  solidifica
tion b e g i n s  i n  
about 10 minutes, 
and the operation 
must then be care· 
fully watched. If 
there is a tendency 
to remain liq uid, 
a little more soda 
i s a d d e d. T h e 
mixture is stirred 
until the mass be
comes nearly solid. 
The thin paste is 
then poured into 
the moulds, which 

SIXTY-TON ICE MAKING PLANT, PHILADELPHIA-POWER CRANE IN POSITION AT DUMPING PLATFORM DISCHARGING 
3,000 POUNDS OF ICE. 

Finally we have 
seen that the tube 
w 0 u I d be sup
ported by v e r y 
low s u b m a r i n e  
piers. It appears 
p r e f e r a b l e , in 
fact, not to allow 
them to rest upon 
the sea bottom. 
There is assured 
in the first place 
a free circulation 
of the currents 
above and below, 
and. in the second 
place, the laying 
is greatly facilitat
ed w i t h o u t  re
Clourse to subma
rine d r e d  g i n go , 
since it is possible 
to regulate the 
height of the piers 
in such a way as 
to avoid all unev
ennesses and the 
slight changes of 
level of the bot
tom. As the tube 
is held at the bot
tom by the weight 
of the piers . only, 
it is submitted to 
u p  w a r d  stresses 
that may be regu
lated at wi l l  by 
p r o  p e d  y calcu-

are placed for 10 or 15 minutes in a drying stove. 
The briquettes are then cooled, and are ready for use 
in a few hours. 

Signor Maestracci recommends the addition of 20 per 
cent of wood sawdust and 20 per cent of clay or sand, 
which will make the briquettes cheaper and more 
solid. In trials made at Marseilles on several tug boats 
the petroleum briquettes furnished about three times 
as much heat as coal briquett!iJs of the sadie size. They 
were burued in the ordinary boiler furnace, without 
any special preparation, and gave out very little smoke, 
leaving also little or no ash. The ad vantages claimed 
for the petrole!lm briquet1 es for marine use are the'ab
sence of smoke and a huge· reduction in bulk of fuel 
which must be carried, as compared with coal, while 
the risks attending the carrying of liquid fuel are 
avoided. 

• • • • • 

THE tunnel which carries the Colorado Midland 
Railway through the Rocky Mountains, at Hagerman 
Pass, Col. , has j ust been completed. The tunnel is 
close upon two miles long, and it is bored through solid 
gray granite . .  Its completion in volved three years and 
twenty days' work, each day comprising twenty work
ing hours. The tunnel is 10,890 feet above th e sea 
level. 

nect with the Southeastern and London-Chatham
Dover lines. In following this general direction the 
bottom is found at depths much less than might be 
expected. The greatest depths are found at about a 
thir� of the distance between France and England, 
where they reach 185 feet. The greatest difference of 
level between any t wo of sixteen consecutive soundings 
a mile apart on the direction line is about 39 feet, which 
for a length of a nautical mile corresponds to a slope 
of scarcely 0 '08 inch to the foot. 

Sir Edward proposes the adoption of a double-walled 
tube of iron or steel plate. The annular space would 
be strengthened by a series of longitudinal I-girders, 
and then filled in with beton of Portland cement. 
Sach a tube under conditions of resistance easy to de· 
termine by calculation would be perfectly tight and 
offer guarantees of almost indefinite duration. As for 
the putting of it in place, that is a subject that has re
ceived special study, and the method proposed forms 
the most original part of the project. It is proposed 
to construct the tube in sections of 300 feet, each of 
which would be hermetically closed at the two ends, 
so as to be capable of floating and of being towed to 
the place of submersion. It would be attached by one 
of its extremities to a huge caisson designed to form at 
the bottom of the water a very low pier for its support. 

lating i t s  0 w n 
weight. It would be possible, even, to completely 
annul such stresses by giving the submerged tube 
an ascensional force equal to the weight of a train 
upon u. section. At all events. the projector antici
pates that the tube in service will be submitted 
to stresses that are notably less than in any exist
ing bridge. 

As for the ventilation, that will be assured by the 
fact of the trains always running in the same direc
tion in each tube. They will thus act like huge pis
tons, forcing the more or less vitiated air before them 
and sucking in a new column of pure air. There is 
nothing in the way, however, of having recourse to 
artificial ventilation, which could be easily estab
lished. Electric propulsion would naturally be em
ployed. 

According to the calculations of Sir Edward, the 
total cost of the tubular railway ought not to exceed 
375 millions at a maximum. and the construction of it 
might be effected in five years. Navigation would 
experience no obstacle, since the tube would be at 
least 65 feet beneath low water at a short distance 
from the coasts, where it is very easy to establish 
beacons. 

In case of war, there would be numerous means of 
inunda.ting tUE) t\lbel! immediately. 
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HoU" to Restore a Dry Cell. 

To the Editor of the Scientific American : 
I advise J. H. M. , in query 5605, to restore his Dr. 

Gassner dry cell by the passage of the current of two 
Bunsen cells (in tension) for about an hour, in a direc
tion contrary to that in which the dry cell yields, i. e. , 
connecting the zinc and carbon poles of the Bunsen 
cells with the zinc and carbon poles of t.he dry cell. In 
this case the dry cell acts like a secondal"Y battery. 
This method saves the trouble of opening the cell, and, 
moreover, it regains more or less its original activity. 

F. HAUSHAHN. 
Propaganda, Rome, Italy. 

Drawing in General Edueation. 

D. R. AUGSBURG, SALT LAKE CITY. UTAH. 
Language and number have heretofore been the be

ginning and end of education in the common schools. 
Language is here taken as the general name for read

ing, spelling. and grammar, and number for mathe
matics. These two studies have been pursued with a 
persiRtence which has led to the popular belief that 
they were all in all, and that nothing more was needed 
to lay the foundation of a well rounded and complete 
educational training. 

But modern education has kept pace with modern 
though t and ideas, until to-day training along these 
two lines alone is found to be insufficient; that with 
these two for a foundation the superstructure is one
sided and incomplete; that if the end sought is a har ·  
monious and well rounded education, the foundation 
must be made broader and stronger. 

Modern education recognizes three grand divisions 
of educational traIning : body training, mind training, 
and soul training. The harmonious development of 
these three is the sum total of education. Of these, 
mind training receives the most attention in the com
mon schools. Four studies are at the basis of m ind 
training. They are number, language, drawing, and 
music. 

Drawing here is taken in the widest sense as repre
senting the elements of both form and color. It is the 
mental process by which ideas are represented both 
pictorially and in solid form. 

Of these four studies, drawing alone seems to be 
viewed by the masses with suspicion. Because it was 
not taught in their day, and they do not feel the need 
of it, they pronounce against it. By the same argu
ment, the successful business man who has had no 
schooling in his early days pronounces all scholastic 
study humbug. It may be said of any department of 
Imewledge, that one does not understand its import
ance until he enters into its domain himself, or sees 
another put it to practical use in the affairs of life. So 
those who have not learned drawing do not, in their 
own experience, know what they have lost. 

But if number, language, drawing, and music are the 
fundamental studies, then all others are but branches, 
and these four studies are the elements of which they 
are composed. This is even so, for without a know
ledge of these studies, it would be difficult to acquire a 
knowledge of other branches. For example, the ele
ments that enter, into the study of geography are num
ber, language, and drawing. In other woros, in order 
to understand geography one must have a knowledge 
of mathematics, language, and form , because these are 
the elements on which it is based. " 

In the same manner number, language, and drawing 
are the foundational aids in acquiring such branches 
as physiology, physics, geology, etc. The trades are 
almost entirely based on these three studies. 

In proportion to the knowledge of and ability to use 
these four elements, the branches become easy and the 
time for their mastery is shortened. 

Drawing is largely the basis of the trades. The stone 
cutter cuts a capital out of marble with chisels, the 
draughtsman draws it on paper with pencil ; the manual 
process differs, but the mental process is the same. The 
blacksmith draws a horseshoe with a hammer, the 
draughtsman draws it with a pencil : the manual pro
cess differs, but the cerebral activity is the same. In 
like manner the painter draws with a brush, a carver 
with chisels, a tailor with shears, a mason with trowel, 
and the carpenter with various tools. The lathe is a 
machine for drawing different forms in iron and wood, 
the band saw for sawing out del'ligns, the loom for 
drawing fabrics of all sorts. With all these machines, 
if a pattern is not used, the operator is the artist, and 
designs his own work. If a pattern is used, the one that 
designed it is the artist, and the operator is but a part 
of the machine. He is an artisan. 

If a blacksmith can draw beautiful designs on paper, 
he can hammer them out of iron. If the draughtsman 
can draw a horseshoe on paper, he can hammer it out 
of iron as soon as he has overcome the technical diffi
culties. If a person can draw a design on paper, he 
can construct that design in any trade or department 
as soon as he has overcome the mechanical difficulties 
of that department. 

Outside of the mechanical axts, drawipg is the basis of 

J titutifit jlUtritla. 
a large number of branches. It is the basis of the deco
rative arts-frescoing, tapestry, embroidery, and letter
ing; the plastic arts-carving, moulding, modeling, and 
sculpture; the reproductive arts-etching, engraving, 
lithographing, printing, photography; the productive 
arts, which include original work in any department. 

J)rawing shortens the school course. -By cultivating 
the perceptive pOWllrs, the time is shortened in acquir
ing those branches that wholly or in part depend on ob
servation. Trained perceptives add wonderfully to the 
powers of the imagination. A cultivated imagination 
enables the pupil to see a river in a rill, a mountain in 
It hiUock of sand, or a lake in a pool of water; will en
able him to journey with you in imagination across the 
trackless ocean, through the jurigles and forests, up the 
rivers, over the plains, and across the mountains; will 
enable him to see forms beyond the range of vision, 
and compass magnitudes too vast for measurements. 
Imagination is the creating faculty. 

J)rawing is one of the surest means of acquiring 
knowledge. -To draw an object requires intelligence 
and close observation; to reproduce that. object, a cul
tivated memory ; to reproduce a modified form of that 
object, a trained imagination ; and lastly, to represent. 
an idea from that object requires knowledge, memory 
and imagination. For example, it requires close ob
servation to draw a cat; an acute memory to recall the 
image, and reproduce it on the blackboard; a trained 
imagination to be able to represent the cat climbing a 
tree; and lastly a combination of these three to asso
ciate cats together, making a harmonious compo
sition. 

Drawing cultivates the hand and lays the founda
tion of technical edueation.-It is a study that seldom, 
if ever, becomes involuntary, like writing, but is al ways 
under the direct supervision of the mind. To <ira w even 
the most simple object requires the concentration of the 
mind in directing the hand for its reproduction. This 
constant working of the mind and hand in harmony 
with each other leads to great precision and accuracy 
in the use of the hand. The precision and accuracy 
may be utilized in any department of work. 

Drawing is the basis of accurate observation.-To 
reproduce an object requires th� closest scrutiny of 
that object, not only of the details, but of the whole 
form taken as a unit ; not only the shape of the tree, 
but the character of its branching and foliage as well. 
Not only the form and color of a flower, but the num 
ber and arrangement of its petals, stamens, and pistil. 
A trained observation will see that a cat is similar to a 
tiger, a dog to a wolf, and a rat to a beaver; will see the 
similarity of an island to a lake, a strait to an isthmus, 
and a cape to a bay. Observation gives ideas. 

J)rawing is a study peculiarly adapted to children. 
-Children love drawing. The perceptive powers are 
the most active in childhood. Mental activity begins 
in the senses. A little child lives in his senses. He de
lights to see, hear and feel. His eyes are sharp, his 
ears acute, and his fingers are busy. He learns best by 
seeing and doing. Drawing is seeing and doing. 

To the teacher drawing is a great help, not only in 
awakening interest, but in lessening her labor and 
making school more attractive. There is no limit to 
the resources which this subject places at her com
mand. She can bring into the school room a lake, a 
mountain. or a river; all kinds of animals, birds, and 
reptiles; all kinds of trees, shrubs, and plants, frnits 
and flowers. She can show how the Eskimo lives in 
the frozen regions of the North, and the savage among 
the tropical forests of the South. She can bring into 
the school room the Pyramids of Egypt or a Chinese 
pagoda. She can use drawing in object lessons and for 
busy work. It can be used in the reading, number, 
and language classes; in the geography, history, and 
physiology classes; and as the handmaid of the sci
ence!;. She can illustrate what she sees, thinks, and 
imagines. She thus opens a new field, a new world, 
and makes life wider and broader and deeper.-Edu-
cation. 

taining full information about patents. caveats, etc.
The Texas Courier-Record, J)allas, Texas. 

THE MOST POPULAR SCIENTIFIC PAPER.-The 
SCIENTIFIC AMERICAN, of New York, an unrivaled pe
riodical now in its forty-ninth year, continues to main
tain its high reputation for excellence, and enjoys the 
largest circulation ever attained by any scientific pub
lication. Every number contains sixteen large pages, 
beautifully printed, elegantly illustrated. It presents 
in popular style a descriptive record of the most novel, 
interesting, and important advances in all the princi
pal departments of science and the useful arts, embrac
ing biology, geology, mineralogy, natural history, 
geography, archreology, astronomy, chemistry, elec
tricity, light, heat, mechanical engineering, steam and 
railway engineering, mining, ship building, marine en
gineering, photography, technology, manufacturing 
industries, sanitary engineering, agriculture, horticul
ture, domestic economy, biography, medicine, etc. A 
vast amount of fresh and valuable information per
taining to these and allied subjects is given, the whole 
profusely illustrated with engravings. The most im
portant engineering works, mechanisms, and manufac
tures, at home and abroad, are represented and de
scribed in this instructive periodical. The publishers 
of this journal, M unn & Company, are the well known 
patent attorneys, and those desiring to procure infor
mation pertaining to the securing of patents should 
not hesitate to consult them, as they have had nearly 
fifty years' experience at this business and are capable 
of obtaining patents quickly.-Army and Navy Reg
ister, Washington. 

• 1 ' 1 . 
To MeaMure a Room Cor Wall Paper. 

To determine the number of rolls of paper to cover 
the walls of a room, measure the circumference, from 
which deduct the widths of doors and windows and 
({ivide the remainder by 3. 

Example.-Let us suppose a room 12 X 16 feet, which 
has two doors and two windows, which average 4 feet 
wide : 12 X 12 X 16 X 16 = 56, circumference. 

4 X 4 = 16, doors and windows. 
56 
16 

8)40 
13J1!. or say 14 rolls. 

This rule is calculated for a room of not less than 10 
or more than 12 feet in height. For a room under 10 
feet high, having a frieze, say of 6 inches, we will pro
ceed as before with the measurement of the room, de
ducting the widths of doors and windows. But in this 
case multiply the remainder by 2 and divide by 15; for 
this reason, that we can cut 5 lengths out of a double 
roll, which, placed side by side on the wall, cover a 
space 7 feet 6 inches from the ceiling, and instead of 
multiplying by 7 feet 6 inches, we multiply both by 2. 

Example.-Take a room 14 X 14, with two doors and 
windows : 

Circumference of room , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Le ss  for doors an d  windows . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

56 
12 
44 2 

15) 88 

5ii 
Say 6 double rolls, or 12 pieces. Of course if a dado 

is required its width will determine how much paper 
will have to be deducted.-The Carpet and Upholstery 
Trade Review. 

. . . . ..  
Dnrollne. 

Duroline is a translucent, waterproof, pliable ma
terial, recommended and nsed as a substitute for glass 
for roofing large buildings, etc. It has for its basis 
a web of fine iron wire with warp and weft threads, 
and is covered with a thick translucent varnish. It 
is easily bent, can be cut with strong scissors, and is 
said to be weather and heat proof. Samples of it were 
sent to Kew in October last by the manufacturers, 
inviting " attention to the special applicability of our 

What Our Contemporaries 'J'hink of' It. patent unbreakable glazing material duroline for 
THE SCIENTIFIC AMERICAN is--by all odds-the most the glazing of Wardian cases, in which plants are sent 

interesting of all the many pUblications which come to and received from abroad. We beli eve much damage 
our office. It claims the largest circulation of any sci- and annoyance results from the breakage of glass in 
entific paper in the world, and we don't doubt it. It these cases. " 
is finely illustrated and its articles are so written that Six Ward ian cases were, therefore, " glazed " with 
even a child can follow them understandingly. It is a this material, and were dispatched filled with plants 
great educator. Its publishers, Munn & Co. , New York to Ceylon, Australia, 

'
Jamaica and Lagos during the 

City, are patent solicitors, and are Tanked among the summer. In every case they were favorably reported 
best. Every patent taken out by them receives a free upon, and some of them , have been returned to Kew 
notice in the SCIENTIFIC AMERIC AN.-This givps the filled with plants which reached us in good condition. 
article a good " send off."- Varnish, Philadelphia. The only drawback we have found in: durol ine 

THE SCIENTIFIC AMERICAN.-W e note with pleasure as a substitute for glass in Wardian cases is  its 
the addition of the SCIENTIFC AMERICAN to our ex- stickiness inside after it has passed through the 
change list. This paper has stood for the last forty tropics, and the consequent gluing to it of the plants 
years at the head of its class of publications-it has no where they touch. This stickiness is due to the mois
superior. As a scientific and mechanical journal it can- ture and warmth inside the case. The manufac
not be excelled. The patent agency of Munn & Co . .  turers say " the more duroline is expo�ed to weather, 
connected wittl it, is one of the few strictly reliable the harder it becomes." On the whole, we can report 
agencies in the United States. Those of our readers favorably upon duroline for Wardian cases. We also 
who desire to obtain a patent, and wish to have their think it might be used for many purposes in the roof
interests well attended to, cannot do better than to ad-

I
' i ng of sheds and plant structures in tropical COUll

dr�ss Munn & Co., New York, for their pamphlet con- tries.-Kew Bulletin. 
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AIR PUMPS OF THE CRUISER NEW YORK. 

The independent air pumps of the cruiser New 
York, built by the Geo. F. Blake Manufacturing Com
pany, are quite novel in construction and perform
ance. The New York, like all the government ves
sels, has very little room to spare for engines and 
their auxiliaries, consequently the design of the air 
pump had to be one combining compactnes�, 
minimum weight and maximum efficiency. As 
shown by the illustration the design of this pump 
is of the vertical direct acting type-Blake sys
tem. The air cylinders are of the vertical single . 
acting patteru, operated by double-acting steam 
cylinders ; there being two air cylinders, the flow 
of the water and vapors is practically continuous. 
The piston rods are connected to the beam by 
means of links, etc. The air cylinders and the 
working parts of same are entirely of gun metal 
composition, which is the usual practice in the 
United States navy. The piston rods of the 
steam cylinders are of steel, as also the valve gear, 
which latter can be adj usted by hand even while 
the pump is in operation, thus securing full 
stroke at all times. 

These pumps are particularly remarkable for 
the low percentage of power requiJ�ed to operate 
them in comparison with the power of the main 
enginelil. From the official report of the trial 
trip the I. H. P. of the Blake air pumps was less 
than one-quarter of one per cent of the I. H. P. 
of the maiu Klgines. The explanation is, per
haps. due to the very complete and perfect ar
rangement of the steam valve gear, which so 
thoroughly controls the operation of the pump 
that a very low rate of piston speed is sufficient 
to give a first-class working vacuum. The aver
age speed of the air pumps on the trial trip of 
the New York was less than 16 doubl" strokes per 
minute, while the minimum speed was only 9% 
double strokes. The pumps can be run at prac
tically any speed necessary without danger of 
" dead center." These air pumps are to be 
placed on all the vessels building for the navy 
by the Cramps, viz. , the Columbia, Minne
apolis, Br00klyn, Indiana, Massachusetts and 
Iowa. Each of the New York's air pumps has 
two double acting steam cylinders, each 12 inches 
diameter, two single-acting cylinders, each 25 
inches diameter. Stroke of aU, 18 inches. The 
working parts of these air pumps are exceedingly 
simple and strong. The steam valves of the 
steam cylinders are plain " D" slide valves, which, 
by means of levers, are operated by a supple
mentary piston which moves in the horizontal steam 
cylinder shown. This supplementary piston is also 
operated by a plain " D" valve connected to the valve 
rod which has adjustable collars for regulating stroke. 
This valve rod is moved by means of the rod attached 
to the working beam from which it gets its motion. 

. ' . , . 
ELECTRIC RAILROAD MAIL SERVICE IN OTTAWA, 

CANADA. 

In recent numbers of the SCIENTIFIC AMERICAN we 
have had occasion to speak of the 
utilization of cable and electric cars 
for the distribution of mail. It 
seems practicable to greatly im
prove the house to house delivery 
of mail, as well as the collection of 
letters from lam p  post boxes, by 
utilizing the street cars for post 
office service. The cut accompany
ing this article shows how our 
northern neighbors are employ
ing the electric car in post office 
service. The carrying of the mail 
" experimentally " from the Otta
wa, Can. ,  railroad station to the 
post office in the same city began 
on November 10, and the service 
has proved very satisfactory, so 
much so that other cities in Can
ada will undoubtedly adopt .the 
same system, and the post office is 
expected to extend the operations 
to suburban places. 

In Ottawa three cars have been 
put in service, one of which is 
shown in the above cut, for which 
we are indebted to the Street Rail
way Review. The cars were built 
by the Ottawa Car Manufacturing 
Co. , specially for the post office 
work. Each car is twenty feet 
long, with vestibuled platforms, 
and is driven by a 30 horse power 
Westinghouse motor. Tho interior is arranged with 
the requisite facilities for loading and unloading the 
pouches. No sorting is done on the car, so that the 
usual glass windows are dispensed with. 

A special ilIaI'm gong is provided for each car, which 
gives a different sound from the gongs on the passenger 
cars, thus making its approach known. Special sid-

Ititnfifit �merital. 
ings have been laid for the car at the post office and 
railway yard. The motormen and other employes are 
uniformed. The contract with the electric railroad 
company calls for a compensation of $4,000 per annum 
for the work, the motorman being supplied by the 
railroad company ; the post office employes act as 
messengers. The delivery by horse and wagon formerly 

BLAKE'S VERTICAL TWIN CYLINDER AIR PUMP. 
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The Nansen Expedition. 

Dr. John Murray, the well known authority on 
Arctic and Antarctic exploration, has made the fol
lowing statement with regard to Dr. Nansen's expe
dition : 

" In all probability we shall not hear any more of 
Nansen for a long time to come. The last news from 

him clearly indicates that he was able to push 
his way through the Kara Sea early in August" 
By the time he arrived in the Nordenskjold Spa 
he most probably found the dogs an intolerable 
nuisance on board hitS small ship, and very likely 

. he had made up his mind that they would be of 
little use to him. except in the improbable event 
of his finding a large stretch of land toward the 
North Pole. Supposing the expedition to be all 
well off Cape Chelynskin, there seems no reason 
why it should go south to Olenek. Nansen had 
no intention of going as far east as the new Si berian 
Islands, supposing an opportunity offered of pene
trating the ice to the northeast of Cape Chelyn8kin, 
and all reports tell of open water in this direction 
during the past season. The chances are that he 
is now fixed in the ice somewhere between the 
longitudes 120 and 130 east and latitudes 78 and 
80 north. If so, he is then in the most favorable 
position for progress next summer. During the 
winter it is not likely that any great advance will 
be made, but in the spring and summer months it 
is believed that the drainage from the Siberian 
rivers and the wind pressure on the surface of the 
ice floes combine to set the currents and ice from 
opposite the mouths of the Lena across the Pole 
and down into the Norwegian Sea between Spitz
bergen and Greenland. If the Fram is carried 
through the Polar basin without being crushed 
among the ice floes, she will have an extraordinary 
run of good luck. It is possible, but not prob
able, for I have no great faith in her bein� li fted 
up on the ice, should she come in for a " nip. " 
But supposing the Fram be crushed, Nansen's ex
pedition is not at an end. In all probability he 
will be able to save his boats, transfer his stores 
to the ice floes, and there construct comfortable 
quarters. Should his supplies fall short, he will" 
always be able to fish up from underneath the ice 
plenty of food in the form of minute crnstaceans 
by means of tow nets let down through holes in 
the ice. Once when frozen in between Spitzbergen 
and Greenland, I procured enormous numbers of 
animals in this way which made an excellent 
soup. I presented the Nansen expedition with 
a large number of silk nets for this purpose. 

cost $3, 000 a year. Thus there is no direct economy Nansen may be five or many more years in passing 
shown, but the efficien cy of the service is presumably ' across the Arctic basin, he may fail altogether, but I 
worth the difference. shall be disappointed if he be not heard of to the 

• • • • •  
ACCORDING to a French statistician, there were in 

1893 51,000 breweries in the world. Germany heads the 
list with 26, 240, producing annually 4, 750,000, 000 liters 
of beer (the liter is equal to 1% pints nearly). England 
comes next with 12,874 brewerie8, the output being 
2, 600, 000, 000 liters. The United States is third, with 

ELECTRIC MAIL CAR No. 1 , OTTAWA, CAN. 

2,300 breweries, producing 3,500, 000, 000 liters. Austria, 
with 1,942 breweries, produces 1, 300, 000. 000 liters. Bel
gium has 1, 270 breweries and France 1, 044; the former 
produces 1,000,000,000 liters and the latter 800, 000, 000 
liters. The annual allowance of beer per head of the 
population in Bavaria is 221 1iters ; in England, 143; in 
the United States, 31; in S weden, 11; and in Russia, 5. 

north of Spitzbergen during the summer after next." 
. .  , .  

The C rozier- B u m llgton DI "appea rl n g  G u n  
(Jarriage. 

The value of disappearing gun carriages, el:'pecially 
for coast defense, has been clearly demonstrated. A 
gun on an ordinary barbette carriage offers an 

in viting target, and a fleet would 
naturally try to dismount it. The 
gunners are also exposed w ith a 
bar bette carriage. A num ber of 
disappearing gun carriages have 
been invented and tried in this 
country. The Crozier-Buffington 
disappearing gun carriage is some
w hat lighter and more graceful than 
the Gordon carriage, and the tests 
have been highly satisfactory. In 
the firing position of the Crozier
Buffington carriage the trunnions 
of the gun rest in sockets at the 
ends of a pair of huge levers which 
Awing freely, and are attached to 
a large counterpoise. This is lift
ed and held up by a pawl and ratch
et. When the gun is .fired the piece 
recoils and the levers sink. With 
an 8-inch breech loading rifle the 
counterpoise w e i  g h e d 37, 000 
pounds. Connected with the breech 
of the gun is a pivoted framework 
which keeps the gun in exactly the 
same position. In addition to' the 
counterweight, which takes up only 
about one third of the recoil, there 
are two hydraulic cylinders which 
receive the remainder. The cylin
ders are horizontal and fixed while 
the pistons are stationary. The new 
carriage holds the record for speed, 

as ten rounds were fired in twelve minutes and three 
seconds. The time of firing a round is di vided about aA 
follows : In loading fifty-five seconds were consumed, 
in raising to position five seconds, in firing one se<l'
ond, and one second was required for the recoil. 
The new gun carriage is highly efficient and reflects 
great credit on the American inventors. 
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THE COLUMBIAN EXPOSITION-FORESTRY EXHIBITS. 

The Forestry building, notwithstanding its bad lo
cation in the so-called " back yard " of the Exposition, 
was constantly filled with visitors who were anxious to 
see the curious and in8tructi.ve exhibits. In no other 
building in the grounds, save, perhaps, the Anthro
pological building, could so much be learned in a sin
gle visit. The collectors were, in many cases, enthusi
astic amateurs who spent months in preparing the ex
hibits. We illustrate herewith some of the curious 
things in the line of forestry. We can trace the life 
history of trees and elucidate the systematic workings 
of nature in regard to them ; we can explain what has 
been learned by patient investigation in regard to nat
ural forces as exhibited in the plant world, but we are 
occasionally startled by a wild freak of nature and we 
are left in wondering admiration of the subtile and al· 
most incomprehensible power which has produced the 
abnormal. An example of this was shown by the curi
ous natural graft which we illustrate in Fig. 1. The 

�,�- � 
Fig. l.-CURIOUS CASE OF NATURAL GRAFT. 

J c itutific �tutticau. 
Fig. 4 shows deer horns embedded in wood, the trees its employes. An ignorant man handling electrical 

being burr oak and whitewood. It is no uncommon apparatus is very much more likely to cause damage 
thing to find in the great deer parks of England the than a man well informed on the subject, alt.hough the 
antlers of deer, and even a foot which was caught in latter may make a few experiments. If the experi
the branches and torn off through fright and pain. ments are made by one not conversant with electrical 
The antlers embedded in the wood can probably be- principles, the results are usually disastrous. The 
accounted for in this way, the wood growing around writer knows of a case where a man who, having in 
them. charge the running of several motors, wished to see 

At the bottom of Fig. 4 will be seen an iron ring em- what would be the effect of placing a short copper wire 
bedded in the wood. Some one hung the ring on the across the tenninals of a 250 volt switch. He found 
limb of a ,hickory tree and the tree grew over it, cover- out. He does not do it now. The practice of m()st rail
ing it until it was ltgain exposed to viflw by the wood- road companies is to instruct their car employes in 
man's ax. These specimens were all from the Michigan elementary electric pri.nciples, so that they are able  to 
exhibit. remedy any of the minor troubles occurring en route. 

Fig. 3 shows a similar curious growth of a tree In case of any serious defect the car is sent to the re
around a horseshoe. The horseshoe was hung on a pair shop. If possible the motorman should be in
small branch and was gradually embedded in the heart I structed in the " whys " as well as t.he " hows " of the 
of the tree. This interest.ing specimen was shown by machinery under his control. Being thus eq uipped , he 
Mr. B. B. Brabham, of York County, Nebraska. will be a more efficient motorman and will be better fit-

T h e  woodsmen of the great Northwest find time ted to cope with any emergency.-Electrical Age. 
hang h eavy on their hands when their arduous labor .. , • •  -
is finished, so that they frequently spend their odd The (loln-ln-tbe-Slot Telepbone. 

hours in fashioning some odd little trinket out of wood. The Chicago Telephone Company, so the Western 
The birch bark bugle, which we illustrate in Fig. 6, Electrician says, has just placed in several of its pub
was really used as a dinner horn in a Wisconsin log- lic pay stations instruments provided with a slot 
ging camp. The bell portion of the trumpet was com- arrangement which may prove of considerable value 
posed of three pieces, which were shaped and joined to the company, by putting a stop, in a great measure, 
after the fashion of the gores to a balloon. The por- to the dead-heading at public stations which has been 
tion of the instrument thus constructed was afterward the source of much annoyance to the telephones in 
covered with narrow strips of birch hark wound around general. The id('a is not a new one, but it is regarded 
and around, forming a smooth covering. The turn 
was made entirel y of the strips of bark. This bugle 
does not call for any particular skill, and it would 
make an interesting occupation for young people to 
make them during the summer vacation in the coun
try. 

Fig. 5 shows a novel method of cutting clapboards 
which was exhibited by the Trout Creek Lumber Com
pany, of Trout Creek, Michigan. For this exhihit 
they received a premium. This method, called quar, 
ter sawing, has marked ad vantages. the sawing being 
very economical and the grain is the same in each 
clapboard. Tbe 10l>s on account of cracks is minimized. 
In large trees two or m ore layers of clapboards are cut 

l Fig. 5.-METHOD OF CUTTING CLAPBOARDS-NO WASTE. l out. The log shown in our illustration was about six-
, teen inches in diameter. with displeasure by those who have been accustomed 

to use telephones with out paying for the service. The 
battery box is much larger than is ordinarily the case. 
On the top are five slots, respectively large enough to 
admit a sil ver dollar, balf, quarter, dime and nickel. 
Each slot has a chute running directly to a bell inside 
the box. From the top of this box there is a transmit
ter to carry the sound of the five bells to the transmit
ter through which the user of the telephone talks. 
The bells diller in tone, and with a little practice the 
operator at the exchange can readily distinguish the 

I . . . I .  
M otorm e n .  

Within the last few years a large number of men have 
found employment in running electric street cars. 
Members of this body have been given the name of 
motormen, and in some parts of the country they are 
known as motorneers. The motormen were, at first, 
recruited from the ranks of the horse car drivel'S, but 
the demand for tbem has been so great that men know
ing nothing about street car work have. after a little 

two trees are a white pine and a rock or sugar maple. practice, been placed on the front platform of an 
The crotch formed by tbe graft was three and one- electric car. Street car companies have, as a rule, 
half feet long, and the total piece exhibited was, per- selected for this position mell who possess inte�ligence 
haps, six or seven feet long, The union of two such and are not easily confused. The position of a motor
trees, when accomplished in a natural way, presents man in a crowd�d city is not an enviable one. He. has 
an interesting field for speculation. How were the a great deal of responsibility resting upon bim and is 
trees denuded of their bark when they were young sap- in a position to receive 'much blame and but little com
lings, so as to allow of grafting ? Deer or other animals mendation. 
may have scraped or eaten off the tender bark, or the . There bas been much discussion among street rail
saplings may have been scraped by a falling tree. Pos- road engineers as to the advisability of giving the con
sibly the young trees were blazed in making a forest ductors and motormen instructions about the electri
path, but this is hardly likely to have been the case, cal mechanism which propels their cars. Some com
as young trees are rarely selected to blaze. However panies hold that a simple knowledge of the method of 
the bark may have been removed, it is probable that operating the switches, rheostat handle and break is 
they were brought together during a storm in the sufficient, and that by keeping the operator in ignor
spring time, when the sap was running. Tbis speci- ance of the electrical principles involved, a proper re
me:) came from Wisconsin, as did the two following, spect for, and dread of, the system would be installed 
and the bugle illustrated in Fig, 6. All were collected in his mind, and thus cause him to keep strictly to the 
by Mr. H. A. Batchellen, who gat,hered many of the running rules and not make any experiments on his 
specimens on exhibition, in winter, with the aid of snow own account. In case of trouble with the motor or 
sh oes. Fig. 2 shows another natural graft of two connections the car has to be delayed till the arrival of 
white pine trees which is even more extraordinary than an inspector. It is hardly neeessary to say that the 
the last, The white pine is a hardy tree and accom- policy is not a good one, either to the company or to 

'i.s'�" 
Fig. S.-HORSESHOE EMBED 

Fig. 6. -,BIRCH BARK HORN. 

sound Of each. Each instrument is equipped with a 
metallic circuit and long distance transmitter, so that 
calls for any station that the telephone reaches can be 
made. These instruments have been in operation in New 
York and Boston for some time, and are said to have 
filled tbe requirementli made upon them with a good 
degree of satisfaction. 

• • • • • 
A PHYSICIAN who got rid of some of his steel instru

ments and bought otbers made of aluminum says that 
moda tes itself to 
almost all kinds 
of soils, but at the 
same time it is 
v e  r y li usceptible 
t o  i n fl u e n c e s  
wbich retard 01' 
warp its growth 
when it is young. 
This is shown by 
t h e  c u r i o u s  
growth illustrated 
in Fig. 2, which iii 
also a piece of a 
white pine tree . 
The specimen re
sembles the gnarl
ed and twisted 
stone pines which 
add so mucb to 
tbe charm of the 
s c e n e r y  on the 
Italian shore of 
the Adriatic. Fig. 2.-A VEGETABLE BOW KNOT. DED IN A TREE. Fig. 4:-ANTLERS. EMBEDDED IN TRUNK OF A TREE. 

he is sorry that he 
c h a n  g e d . The 
aluminum probes, 
sounds, t o n  g u e 
depressers, a n d  
that sort of thing 
do n ot oxidize, to 
be l'ure, but he 
finds t h a t  they 
are deficient in 
e I a s  t· i c i t  y, and 
stay b e n  t after 
pressure. He de
clares, moreover, 
that he likes to 
feel as if he had a 
bold on something 
when he uses an 
instrument, a n d ' 
aluminum is so 
l i g h t  t h a t  it 
makes him feel as 
if be could put no 
trust in it. 

© 1894 SCIENTIFIC AMERICAN, INC.



J titutifit !mtrital. 
=== 

A NEW LAKE STEAMSHIP. allowing one-half weight of beam between supports 
The rapid progress which is beiug made in steam- 0 '22 hundredweight, or a total central load of 4'07 hun

ship building in the West is  well illustrated in the dredweight ; with an aggregate of 2 crushed bricks, 2 
latest production of the Globe Iron Works, at Cleve- or 3 months old , a beam 12 inches by 8 inches deep and 
land, O. 60 inches span, gave in center an average breaking 

The steel steamer Northwest. the largest and cer- weight of 13 '25 hundredweight, and a total center load 
tainly the finest built and eq uipped vessel that ever of 15 '08 hundredweight. Another result of a beam of 1 
floated on fresh water in the United States, built for of cement to 0 '6 of gravel, 90 days 01d, 12 inches by 12 
the Great Northern Line, was successfully launched I inches, 36 inches span, gave an average breaking 
from the shipyard of the Globe Iron Works Co. ,  Cleve- weight of 46'67 hundredweight on central 6 inches. 
land, 0. ,  on the 6th of January, in the presence of a These are taken at random from a table in Mr. E. L. 
vast crowd of spectators. Nearly every lake port be- Sutcliffe's useful book on " Concrete " we lately no
tween Buffalo and Duluth was represented by delega- ticed ; but they differ so much in composition, age and 
tions of vesselmen_ A number of Atlantic coast ship- scantling that no reliable result can be obtained. It is 
builders were also present. evident that the addition of sand very considerably 

Her general dimensions are as follows : Length over reduce!! the transverse strength, the beam made of 
all, 383 feet ; length between perpendiculars, 360 feet ; neat Portland cement being three times stronger than 
breadth, moulded, 44 feet ; depth, moulded, 26 feet ; one of 1 of cement to 2 of coarse sand, the average 
depth to spar deck, 34 feet 5 inches. breaking weights being given as 57'80 hundredweight 

The vessel has been built of mild steel throughout, for the neat specimen and 18 '30 for the one with sand. 
with an inner bottom extending from the collision But we place little confid ence in tables of tests, 
bulkhead forward to the afterpeak bulkhead aft. She though we gather from them the general fact that good 
has been built under special survey in order to obtain concrete is quite equal, if not superior, to many natu
the highest classification in the United States Standard ral stones for beams, lintels, flooring slabs and other 
Register of Shipping. purposes in which transverse strength is necessary. 

The hull has been specially strengthened and sub- ! When the ends of concrete beams or slabs are fixed 
divided through transverse and longitudinal bulk- or " pinned " into the wall or built upou, considerably 
heads into numerous water-tight compartments. The more strength is gained than when they simply rest on 
construction throughout has been planned and carried the walls. Mr. C. Colson's tests of two beams of con
out with the view of making the vessel not only the crete 9 feet long, 21 inches wide and 9 inches deep, are 
most IIlodern and luxurious, but also the strongest and I instructive in this connection. He placed one of these 
safest on the Great Lakes. She is fitted with two vel'- beams simply resting on supports. At the end of 14 
tical quadruple expansion engines of 3, 500 horse power i days the scaffolding below was carefully removed, 
e a c h .  The en-
gines, when turn
ing 120 r e v o l u
tions per min ute, 
will indicate 3, 500 
horse power each, 
and with a total 
horse power of 
7,000 the vessel is 
expected to make 
an average speed 
of o v e r  twenty 
statute miles per 
hour. The pro
peller wheels are 
four-bladed, sec · 
tional, 13 feet in 
diameter and 18 
feet pitch. The 
vessel cost about 
$600,000. We are 
indebted to the 
Marine Be c o  r d  
for the foregoing 
particulars a n d 
for our illustra
tion. 

• •  t 

Th e Borgal le 

T u n nel. 
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It is clear from these experiments that if we can in

corporate into the body or mass of the beam or slab 
iron ties in the lower half of the concrete, we shall 
greatly add to the strength. Some years ago we re
member seeing some beams and floors at Stoke New
ington which the late Mr. Allen had introduced, in 
dwellings let out in flats, in which floors iron tie rods 
were embedded. Mr. Hyatt, whose treatise we noticed 
some years ago, inserts iron ties or tension plates in 
the lower section of his concrete beams, which ma
terially adds to their strength, and the idea of insert
ing iron rods in the lower half of beams and slabs to 
assist in the tensile resistance has been greatly de
veloped in several ways. Blocks, soffits, beams, cu
polas, and entablatures of concrete, with iron bars in
troduced, were largely used in the S. K. Art and 
Science Schools, the details of which are illnstrated. 
One of the first objects was to prevent the rods slip
ping or drawing through the concrete ; but experi
ments have proved that the iron bars under a con· 
siderable strain on the beam preserve their hold when 
they are left with their natural surface . .  The use of 
twisted rods gives a better grip. It has been found 
that the most advantageous position for the iron ten
sion rod is near the bottom of the beam, and that the 
ratio of iron,rods to the concrete (coke breeze) should 
not be less than 1 in 20. The tension rods or plates 
should be so proportioned and at such a distance from 
the neutral a:fjs"of the beam that thl' compressive re
sistance· of the . .concrete of the upper half of beam 
shall not be greater than the tensile resistance of the 
iron rods. The ratios between these two resistances of 
concrete vary according to the cement and aggregate 

used, so that we 
can only ascertain 
the sectional area 
of iron rods re
quired when we 
know the actual 
ratio su bsistillg in 
a given beam. It 
is safer to make 
t h e  i r o n  r o d s  
equal to the crush
ing strength of 
the concrete, ne
glecting the ten
sile resistance of 
the latter. 

The B o r g a l l e  
tunnel on the Par
ma and La Spe
z i a railroad, 0 f 
Ital y, has recently 

TWIN SCREW PASSENGER STEAMER NORTHWEST. 

The architectur
al use of concrete 
for beams, lintels, 
floors, and as a 
s u b  s t i t  u t e  for 
stone, has already 
been t r i e d .  In 
blocks of d well
ings, in flats, in 
w h i c h  a l a r g e  
number of win
dow heads, door 
heads, floors, and 
landings of one 
type is necessary, 
the value of con
crete is undenia
ble, and a consid-

been completed. The tunnel is five miles long, 20 feet '  when the beam at once broke with its own weight ; 
high and 25 feet wide, and accommodates two lines of the other beam was prevented from spreading by 
rails. The cost of the tunnel was about $7, 500,000. counterforts at the ends, and showed no sign of weak
The new line will shorten the trip from Milan to ness. After remaining unsupported for 16 days longer, 
Spe:tia and will prove of special value to travelers a weight of a quarter of a ton in the center produced a 
from Venice or other cities in the northeastern part of faint crack ; with 0'635 ton the crack increased to half 
Italy. As Spezia is an important naval station, the the depth. The load was increased to 1 '292 tons, when 
new line will prove of great benefit to the government. the beam gave way. The experiment at least shows 

• ' . '  • the advantage of preventing spreading or lateral move-
Beams and Floors oC Concrete. ment. In point of fact, the beam with its ends backed 

As the strength of concrete is much less in resisting up becomes practically a flat arch, as the crack only 
tensile than it is in compressive stress, its employment appeared on the upper half of the beam, the lower seg
for beams has not met with much success. It is true, ment of the mass adding nothing to its strength. The 
indeed, that for floors. lintels, staircases, concrete has same experimenter found by other similar tests that 
been used with considerable advantage, as being con- (,,onfining the ends of the beam increased its strength 
veniently handled and placed in situ, yet there ex- nearly three times, and he also proved that flat seg
ists the disadvantage of not being able to test its mental arches of concrete had great strength. What
strength transversely with any degree of reliability. ever the value of these experiments may be, they at 
The data furnished by authorities are not generally least establish the assumption that a beam of concrete 
satisfactory ; the proportions of cement and aggregate with its ends securely supported or confined becomes a 
differences of age and other conditions are varying in flat arch, the resistance of the material being mainly 
the tests given. The.proportion of sand is a material compressive and confined to the uppflr half of the sec
factor : the greater the quantity the weaker the result. tion, within a curve or segmental line from this point 
� is obvious, moreover, that to obtain an approximate of the center to the beds of the beam. In other words, 
estimate of the transverse strength of beams made of we may imagine a segment struck within the thickness 
concrete, a series of experiments, including a variety of the lower half or depth of the beam, all below whiclt 
of aggregates and ages, would have to be made. One curve may be cut away. We have a notable example 
fact is pretty clearly established, and that is that the of this fact in the concrete arched floors which spring 
transverse strength of good concrete is quite equal to, from the bottom flanges of girders, of which we have 
if not greater than, natural stone. To take a few of instances in Dennett and Ingle's fireproof floors and in 
the tests made with concrete beams supported at the those of Homan and Rodgers. When all the four edges 
ends : Kirkaldy gives for a beam of .1 of Portland of a concrete slab are fixed into walls, as in the case of 
cement and 1 of coke breeze, 7 days old, 3 inches broad, stair landings and floors, the increase of strength is 
5 inches deep and 72 inches clear span, loaded at cen- more than double that in which only two ends are 
tel', an average breaking weight of S'S5huudredweight, fixed. 

erable saving in 
cost must accrue. More has yet to be accomplished in 
extending the material constructively. In pier building 
we may yet hope to see progress made, so that we should 
not altogether have to rely upon iron stanchions and 
pillars. 

For beams, floors, bressummers, arches, and domes, 
the combination of concrete and iron promises to 
yield results even greater than we have seen, when 
once the practical difficulties of manufacture have been 
overcome. Whether deposited in situ or laid in large 
flags. concrete has become an important material for 
town paving, and many manufacturers of artificial 
stone-like the Victoria stone, the patent artifie.ial 
sandstone, the granite concrete flooring of W. B. Wil
kinson & Co. ·-have solved the obstacles that were 
once apparent. For wall building and for architectural 
purposes the material has not yet appeared to have 
made much progress, owing to the advantages of
fered by brick and terra cotta; but for sea, river, dock 
and quay walls, the value of concrete blocks has loug 
since taken the place of natural stone. For town 
dwellings the external facing concrete, or slab, offers 
several advantages, if only architects could adapt this 
superficial mode of treatment to their wants.-The 
Building News. 

Prickly Heat. 

Photographers in some parts of the country no 
doubt suffer from this distressing affection, and will 
thank ' � Brown Slick," of the Journal of the Photo
grapliic Society of india, for the following, according 
to him, " magical " remedy. He says : ., Simply rub 
the skin with the hand wet with the ordinary fixing 
solution. and allow it to dry. In a ' couple of days 
there will be no trace left of the irrita,tion." 
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RECENTLY PATENTED INVENTION& 

Engineering. 

HEATING FEED WATER. -Gregory M. 

WRENCH.-Lewis P. Davidson, Ow en, I cesset! whlch entirely Inclose the legs In folded position, I THE CORLISS ENGINE (by John T. Hen-
Wyoming. This is a tool of very strong, simple, and fu.- so that In the folded s!&te the exterior snrfaces of the thorn) AND ITS MANAG�MENT (by 
expensive construction, which may be qnickly and con- bench will be snbstantia1ly smooth. Charles D. Thurber) • •  Edlte.d. by Eg-, 
veniently adjneted, and which has shonlders on the lock- PAPER FILE.-Moritz Kragen, Berlin, bert P. Wat�on. ThIrd edl�lon, enc 

Mnllen, Baltimore, Md. This Is an improvement In de
vices by which the feed water is heated by steam and 
water from the boiler, the water supplied from the pump 
or other feeder being discharged into the heater, where 
it circnlates and is heated by steam and water fed to 
the steant and water spaces of the heater, passing to the 
boiler at a comparatively high temperature. A pipe con
ducts the condensations in the steam space of the heater 
back into the boiler in such manner as to partially heat 
the feed water before it reaches the heater proper. 

nut by which the distance that the nnt mnet turn cannot Germany. In the filing case or portfolio provided by I
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A bl f •  d im trabl d la to am er am. on on : . . •  
CONSTRUCTION OF LATHES. -Carl • a penetra e acmg an � pene e u? er yer, Spon. 1894. Pp. 95. Price $1. No 

WludmnIler, Chemnitz, Germany. According to this hold documents, etc., m combination WIth pins, the index. 
improvemeut the slide rest has a guided movement on latter being held between the facing and under layer, 
the bed of the lathe and Is provided with a slotted lateral and so that they cannot penetrate the back or cover. 
extension to which is hinged a socket, a screw secured ATTACHMENT FOR MUSICAL INSTRU
to the socket passing throngh a slot in the extension, and lIENTs.-Michael J. Betz, Philadelphia, Pa. This device 
there being a nut for locking the socket In relation to the comprises a sliding button engaged by the free end of a 
slide ·rest. Tbe invention also embraces other novel ftat spring secured on the under side of the bridge, and 
features connected with machinery or tools fo� turning on which is pivoted a 1lnger piece, the latter carrying a 

Ralhvay Appliances. shafts, llanges, spheres, cones, wheels, hollow channels, lle.xible 1lnger adapted to pick a single string or a num. 

The fact that this little work has reached its third edi
tion and Is enlarged speaks ' well fot its acceptability to, 
engineers. It Is a short, concise work, quite practical, 
and while Its title would Indicate its limitation of sub
ject, much that Is in it will be found applicable to 

, general engineering practice. Its value would be greatly '�ced by an Index. 
BOOKKEEPING AT A GLANCE. By J. T. 

Brierley. A. C . A. New York : Excel sior 
Publishing House. Pp. 141. Price 
75 cents. 

CAR VENTILATOR. -Alexander A. Mil- screw cutting, etc., as well as for cutting tooth wheels, ber of strings forming the desired chord. The improve
ler, Goldsborongh, N. C. This improvement uot only planing and shaping. ment is applicable to zithers and similar instruments, 
supplies fresh air to the cars, but also canies off the PORTABLE BORING AND MORTISING permitting the performer to sound the chords for ac
smoke and cinders from the stack and discharges them MACHINE.-Edward K. Thoden, Brooklyn, N. Y. This companiments, etc., without striking the ludividual 
at the rear of the train. Near the smoke stack is ar- is a wood-workiug maehine to be operated by hand striu� with the several llngers of the hand. We quote from the title page an abstract of what this 
ranged a fan chamber, from which a pipe leads to cooling power, and adapted for connection to any suitable 1lrm GOODS EXHIBITOR.-Daniel B. English work contains : " Instructions for the correct keeping of 

h be · h f h' h al d d' harg . books of accounts, and numerone explanations and forms c am rs m eac car, rom w IC v ve ISC e pIpes support, the machine being readily separated into parte and Stephen H. Hinnant, Way Cross, Ga. A snitable used in a commercial business, showing an entire set of lead to hooded discharge ends near the car seats. A which may be conveniently packed and carried by a case is arran� with drawers one above the other, there 
damper In the smoke stack is arranged to overcome the WOlkman. It has a franJe plate with attachable and ad- being rollers jonrnaled In the drawers and outlets at their books based npon actual transactions, how to take off a 
exhaust blast and cause all the escaping products of j nstable support for material and a slidable canier plate, front, where display racks are provided, each projecting trial balance sheet, and finally close and balance ac-

b ti to . to . xte d' ard f vi I ki . .  b' ti counts." This shows that the author claims to have pro com liS on pass m a pIpe e n mg rearw over with means 0 mo ng and oc ng It, m com ma on slightly farther from the fron� of the drawer .than the duced what must be a very serviceable little work, and the cars to the rear end of the train. with an upright reciprocating and Inclinable slide bar, next upper rack, the racks bemg composed of mner and . ced that 't will be f d h A ' r FREIGHT CAR DOOR -Joh n J. 'Mul li- with a rocking support therefor, and on which is a ro- outer rods or bars. The case is especially designed for Ive are con� . I oun suc . pecll lar 

gan, Vicksburg, MiSl'. This is a metallic door which, tatable wood-boring device. Connected also with the keeping and exhibiting dry and fancy goods, as laces, thumb Index IS suppli� to enable Instant reference to t�e 
lid bar ' adj tab I ·th k teeth operated edgi b 'd ' 'bbo tc I desired parte, whose titles are stamped on the cover. ThIS 

wheu closed, will closely hug an extension of the door s e 18 an us e arm WI rac , ngs, em 101 enes, n ns, e . Is a most excellent and nsefnl feature. 
opening, and when opened slightly will hang perpendicu- by a gear wheel and handle lever, there being an adjnst. C LLAR AND ' C OLLAR STIFFENER 
larly free from�he extension of the door casing, having able chisel stock on the slide bar. 0 . ' - PIGMENTS, PAINT, AND PAINTING. By' 
wheeled and gnlded action upon the onter surface of the " AIR CUSHION FOR SAW MILL HEAD 

Stepheu D . McElroy,.New York Clty . . A shell made of George Terry. London : E. & ·F. N. linen or other fabric IS �e �e desired shape of the Spon. New York : Spon & Cham-car In such manner as to enable the freight handler to> BLOCKs.-Wi!llam E. Dean, Ruddock, La. A spring- collar, according to this mvention, and the lower edge of berlain. 1893. Pp. xi, 392. Price $3. readily expose the entire door opening. Devices are also pressed lever Is, according to this Invention, pivoted on the .hell is left open, forming a compartment to receive 
provided whereby the door, when closed, will be auto- the head block and a link pivotally connected with the a stiffening plate of sheet metal, cardboard, cellnloid, The composition of the different paints in use by 
mati cally carried to a binding engagement with the ex- lever, while a dash pot in which works a piston is or other material to retain the shell In proper shape. painters, embracing the consideration of a large variety 
tension of the door frame. pivotally connected with the link, a valve controlling the When the collar is to be washed the stiffening plate is re- of the same, their examination for quality, the subjects 

CAR DOOR P ACKING.-Ferdinand E. air inlet to the dash pot. The device is simple and not moved, the shell only being washed. of vehicles and driers for paint, of machinery and paint-
Canda, New York City. A novd arrangement of pack_ liable to get out of order, but Is very effective for re- REFLECTING PROPERTIES IN JEW-

Ing proper, are the topics treated by our author. the 
r . g the head block caniage and oth parts of the result being the production of a very satisfactory and Ing tubes and bearing edges, In conjunction with the �";" 

fro th bl . .  er
'd tai to th ELRY, ETc.-Joseph Esser, Barmen, Germany. To pro- nsefnl book, telling one what the dliferent trade coTorS door frame and door of a car, are made, according to this ting mf th
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kn
881ons mC! en e duce light.re1lecting properties, according to this inven- are made of, how they are made and what nees and improvement, to form a durable packing for hermeti. can 0 e ogs e 008. ti · prod ced llectin � da . on, a pattern 18 U on a re g , oun tion qualities are the resnlt. Snch a work written up to day cally sealing the doors of refrigerator cars. When the plate, different parte of which differently re1lect the ' and date and In a scientiftc manner has, to a certain ex-door is closed the meeting comers of the door and franJe Agricultural. light, while a transparent cover plate Is likewise pro- I tent, been needed, and we 'believe that Mr. Terry has present only a narrow edge or ridge to the exposed sur- PLow.-Frederick S. Moore, Hanford" vided with a pattern and placed on the rellectmg sur- done tecmology a service In his compilation. face of the packing tubes, and only a slight e1l'ort is , re- Cal. This is an improvement upon a formerly patented face. The base plates may be made of aluminum; silver, 

qulred to force the door onto its seat, compressing the inveution of the same Inventor, providing means whcre- etc., and the cover plates of celluloid, hQm, tortoise shell, 
tubes. The several tubes for one joint are made In the by a shifting device may be quickly and easily applied amber or tracing cloth. The Invention is particnIarly 
shape of a franJe having at one of its sides an inlet to a single plow, to shift the beam laterally either to the adapted for the production of buttons and articles of bi-
opening snitable for connection with an air pump. right or left at the handle end of the plow. With this jontry. 

improvement the line of dranght may be Instantly ATTACHABLE FILTER. - Thomas C. changed, and the plowshare made to travel closer to or 
farther from whatever plants may be under cultiVation. 

Electrical. 

COMMUTATOR. - Harry Lee Fee, New 
Orleans, La. An improved means is provided by this in
ventor for preventlng the short clreniting of coils of 
armatures where the terminals of the coils are connected 
with llexible arms extending radially from the commu
tator wires. The improvement consists in slipping over 
the free ends of the commutator wires Insulating thim· 
bles, preventing conta"t between the outer ends of the 
hars. the form of the thimble varytng to adapt it to ma.. 
chines of different sizes and kinds. 

ANNUNCIATOR SYSTEM. - Alonzo L. 
Vogt, Delaware, Ohio. This system is hased upon the 
piau of arranging a code of signals for the parties be_ 
tween whom communication is to be held, there being 
electrical connection, so that the signals may be made by 
a plU'h button, and is more especially designed for expe
diting communication between physicians and their 
patrons, and to insure accuracy In the reception and 
Uansmisslon of written messages and electric calls and 
signals, as well as to facilitate the filling and prompt de
livery of prescriptions for patients. 

SUBMARINE MINE FIRING ApPARA-
Tus.-Giulio Bertolini, Venice, Italy; This apparatus Is 
designed principally to prevent vessels er.tering harbors , 
and similar warlike purposes, by the electrlcal exploslou 
of submarine mines or torpedoes at the required time. 
It Is also adapted for nee for the firing of guns on board 
ship or In a shore battery. The man part of the appara
tus consists of an Instrument for closing an electrical 
circnit through any one of several torpedoes or guns With 
which it Is connected by snitable conductors. 

COIN-OPERATED TELEPHONE SWITCH. 

The device is very simple and inexpensive. 
CIRCLE H ARROW. -Hermann Jaenisch, 

Tschirnau, near Gnltrau, Prnssia, Germany. Upon the 
stationary rear crank axle of this maehine Is mounted a 
mechanism by which the harrow may be raised and 
lowered and also Inclined relatively to the ground, or the 
harrow may be held 'in raised position when being taken 
from place to place. The driving mechanism Is also ar
ranged to alternately raise and lower the harrow while It 
rotates, any desired inclination being given to the har
row to bring only one part into action when desired, the 
machine being operated with great facility. 

MI.cellaneou •• 
MINCING MACHINE. - Arnold Scheit

hauer, Berlin, Germany. In this macblne the material 
to, be dislntel(l'8.ted Is fed along In a casing by a worm or 
spiral and pressed through a perforated disk. A cross
shaped knife Is always pressed evenly against the disk, 
whether the latter be oblique to the feed screw or not, the 
boss of the knife being conical or hall shaped, and llttting 
a recess In the worm around the round pin of the latter, 
on which the knife and the disks are arranged to give a 
certain amount of play. The casing is formed In halves, 
so that the perforated disks may be readily removed to 
facilitate cleaning. 

GATE.-William E. Wieland, Los Pino!!, 
Col. This is a self-closing gate, which is also automati_ 
cally opened by approaching It, a depressible platform 
forming the approach. It also has a lock which pre
vents its being opened except when a certain part of the 
mechanism is ionched. The gate is made without --Charles F. Brown, Yarmouth, Canada. The coin chute, springs, and has provision for excluding snow or rain according to this improvement, forms part of the local from the operating mechanism. The gate and Its meclrcnit, as does also a spring stop arm held normally In chanism are sustained by a suitable frame resting npon the path of coin dropped In the chute, and there is a me- foundation beams, but without poste entering the chanical connection bIltween the stop arm and the gravi- ground. ty switch. On calling the central station and removing 

the receiver from the gravity switch, a coin dropped in INVALID BED.-J oachim Eggert; Berg, 
the slot rests against the spring arm, permitting conver- Island of Femem, Prussia, Germany. The head and 
sation over the line, but when the receiver is replaced on foot boards and side rails of this bedstead may be of the 
the gravity switch it moves the spring arm ,!-"d drops ordinary form, but in the bed bottcm or support Is a 
tbe coin into a receiver, leaving the circuit open. central opening In which is arranged a sliding bottom 

PRECIPITATING METAL SULPHI DES. _ ��n, facilitating !he gi�g of needed attention to. an 
H H' hi Salt L k C't Utait Thl ' ti I 

mvalld, and the patient haVIng substantial support WIth-enry lrBC ng, a e l y, . s mven on t hangt'ng the natural positiou relates to precipitating metai sulphide out of a hyposnl- ou c . 
phite solntion, such as hyposuiphite of sodium, hypo- BILLIARD T A B L E, BOOKCASE AND 
snlphite of calcium, etc., coutaining precious and other DEsK.-Steme A. Faribault, Elsdon, Dl. This is a com
metals, from being In contact with compounds of ores, bination article of furniture,. of such design that it can ,be 
chloridized, calcined, or raw, by subjecting the Insu- afforded at a very moderate cost. When the bookcase is 
lated hypo solution to the action of an electric current erect, the case and desk may be need In the ordinary 
from au external aud Independent source. 'l'he precipi- way, hut by tipping the case downward and leveling It 
tate settles rapidly and the clear hypo solution is used in a manuer provided its back may be used as an or
over again in the leaching vats for further dissolution of dInary billiard table, being made perfectly smooth and 
precious and other metals. covered In the usual way. 

Mechanical. 

SCREW CUTTING MACHINE. - Casper 

FOLDING STAND. -Thomas A. Clarke, 
Chicago, Dl. A stand which tnay be readily set up or 
knocked down and folded to be packed In small space 
has been designed by this inventor. Itis more espectally 
designed for use In hotels or stores for exhibition pur-

Andrews, New York City. Whether a hydl-ant nozzle or 
water tap is exteriorly threaded or Is smooth, this 1I1ter Is 
readily attachable thereto, and is designed to effectively 
cleanse and deodorize water passing through it. It has a 
removable cover, a central screen cup, and concentric 
porons cup 1I11ed with silex, there being a perforated disk 
above the porone cup, while the case Is packed with 
granulated charcoal. Connection is made with the water 
faucet by a yleldlrig ferrule insertible In the neck of the 
filter cover. 

OPENING LEVER FOR BAIL STOPPERS. 
-William Noe, Marconnler, N. J. This lever has 
a forked outer end to receive the bottle neck, and loop
receiving recesses In the arms. It Is a very simple device 
for application to the bail of a stopper to force the latter 
from a bottle wlthont applying the fingers or hand to the 
bail. 

VENT PEG FOR BEER CASKS, ETC. 
Jom P. Hardlitg, 'London, England. A rotary ping 
valve is combined with this peg, the valve being normally 
turned to closed position by a spring, and being tapered 
and held to a tapered seat by another spring which per
mits the plng'to be raised by' excessive internal pressure, 
the self-elosing and self-opening motions being quite 
distinct, the latter taking place only to relieve too high 
gaseolU' pressure generated in the cask Iby continued 
fermentation. 

B U I L D I N G  B L O C K. - Octavius B. 
Schmall, Cincinnati, Ohio. These blocks are Interlocking 
and have each a longitudinal series or ducts and parallel 
key slots across their ends between the ducts, keys being 
fitted In such ways to Interlock the adjoining ends of 
the blocks and form partitions between the ducts. These 
blocks are adapted to form walls of buildinl(!!, under
grolmd conduits, pavements, etc., when used In bnild
Ings, mproving their sanitation and increasing the lateral 
strength of the walls, as well as affording ready means of 
forming electrical or other conduits. 

MAGIC Toy.-Ross Armstrong, Onawa, 
Iowa. To maglcaUy illustrate the coining of money from 
blanks, as a source of amusement, is the object of this 
toy, which consists of a die In the form of a drop bottom 
adapted to receive the blank, there . being a com recepta
cle over the die to trip it, remove the blank and deposit a 
coin in its place. 

NOTE.-Copies of any of the above patents will be 
furnished by Mnnn & Co., for 25 cents each. Please 
send name of the patentee, title of Invention, and date 
of this paper. 

NEW BOOKS AND PUBLICATIONS. 

STANDARD TABLES FOR ELECTRIC 
WIREMEN, WITH INSTRUCTIONS FOR 
WIREMEN AND LINEMEN, UNDER
WRITERS' RULES, AND USEFUL 
FORMULlE AND DATA. By Chatles 
M. Davis. Fourth edition. thor
oughly revised and ed ited by W. D. 
Weaver. New York : The W. J. 
Johnston Company, Ltd. 1893. Pp. 
128. Price $1. 

W. Mettler, Boonton, N. J. This machine is designed 
to completely form slotted head screws from a rod or 
piece of wire in a very rapid and economical manner. poses. This book is altogether a practical one. The fourth edI
The whole operation is automatic. the rod being fed for- FOLDING FOOT BE NCH.-Albert Eps- tion having been reached, In spite of the lamented death 
ward and turned down to form a shank, which Is then tein, Breslau, Germany. Thill Is, a simple article of fur- of the anthor, indicates its value. To make It still bet· 
threadeQ,. the head Is measured off and the screw grasped niture comprising a board composed of hinged sectiODS ter In the future, suggestions from those using It are cor
by a specIaI device, cut from the rod, and delivered to aud detachable tapered legs which may be sUd one into · dially Invited by the publishers. A short Index and a 
the slotting device, which euts the slot In the head and the other, the board having on its under side means for I number of very clear diagrams of different elements of 
delivers the finished screw ill one side of the machine. I securing the upper ends of the legs, and leg-receiving re- ' electric lighting are given. 

a:F' Any of the above books may be purchased through 
this o:fllce. Send for new book p.atalogne just pub
lished. MUNN & Co., 861 Broadway, New York. 
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TABLE OF CONTENTS. 

1. Elegant plate In colors showing a suburban dwelling 
at Bridgeport, Conn., recently erected for L. D. 
Plumb, Esq., at a cost of $4,500 complete. Floor 
plans and perspective elevation. An excellent de· 
sign. Mr. C. T. Beardsley, architect, Bridgeport, 
Conn. 

2. Plate In colors showing the residence of Thomas 
C. Wordin, Esq., at Bridgeport, Conn. Two per
'spectlve views and lloor plans. Cost $3,600 com
plete. Mr. Joseph W. Northrop, arehltect, Bridge
port, Conn. 

S. A colonial dwelling erected for Philip Lucas, Esq.,  
at Mount Vernon, N. Y. Perspective and 1100r 
plans. An excellent design. Cost $7,000 com
plete. Mr. Lonls H. Lucas, architect, Mount Ver. 
non, N. Y. 

4. A cottage at Cranford, N. J., erected at a cost of 
$5,000. Floor,plans, perspective view, etc. 

5. Engravings and lloor plans of a suburban residence 
erected at Brookline, Mass. Mr. E. L. Rodgers, 
architect, Boston, Mass. A very attractive design. 

6. A dwelling recently erected at Elizabeth, N. J., at a 
cost of $5,500. Floor plans and perspective eleva
tion. Mr. J. E. Baker, architect, Newark, N. J. 

7. A new frame schoolhouse at Elizabeth, N. J., erected 
at a cost of $16,000 complete. Elevation and lloor 
plans. Messrs. Charlock & Howard, Elizabeth, 
N. J., architects. ' 

8. A dwelling recently erected for W. E. Clow, Esq., at 
Buenna Park, Chicago, Ill. A picturesque design. 
Two perspective views and 1100r plans. Mr. Greg 
Vigeant, architect, Chicago. 

9. A town library of moderate cost at Colchester, Eng
land. Perspective view and plans. 

10. A house at Cambridge, Mass., erected at a cost of 
$6,000. Mr. J. T. Kelly, Boston, architect. Per
spective and 1100r plans. 

11. Restoration of the Pantheon at Rome. Half page en· 
gravitlg. 

12. Miscellaneous Contents : A rival to oak.-Seaside 
painting.-Miscellaneone weights.-Water tanks.
Improve your property.-Cement.-Peruviau ruins. 
-Ornamentai iron and brass work, Illnstrated.
Facts for bnilders.-The Goetz box anchors, ,post 
caps, and hangers, Illnstrated.-Improved gas grate, 
ilIustrated.-Improved drawing instruments, illne
trated.-Climax gas machine, ilIustrated.-Im
proved square chisel, mortiser, and borer, iIIustrat· 
ed.-Adamant brush finlsh.-Patent stair gauge, 
iIInstrated. 

The Sclentiftc American ArchItects and Builders 
Edition is issued monthly. $2.50 a year. Single copies, 
25 cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages ; forming" practt
cally, a large and splendiil MAGAZINE OF ABCIDTEC
TtTBE, richly adorned with elegant plates in colors IUld 
with fine engravings, illnstrating the most interestlIg 
examples of Modem Architectural Construction and 
allied subjects. 

The Fnllness; Ricmess, Cheapuess, and Couvenience 
of this work have won for It the LARGERT CIRCULATION 
of any Architectnral Publication In \he world. Sold by 
all newsdealera. MUNN & CO., PuBLISHERS, 

361 Broadway, New yOrk. 
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1'he charge tOT Insertion 'I.Ifl.iUr this head is One DoUar a lint 
JOT each insertion ; about eight words to a line. Adtver

tisenumts must be received at publication office as earl'U as 

'l1,uTsdat/ morning to appear in the foUowino week's issue 

., C. S." metal polish. Indianapolis Samples free. 

Wood pulp machinery. Trevor Mfg. Co . •  J,ockport, N.Y. 

rrhe Improved HydraulIc Jacks, Punches, and rrube 
Expanders .. R. Dudgeon, 24 Columbia St., New York. 

Nickel-in-slot machines perfected and manufactured 
Electrical supplies, Waite Mfg. Co., Bridgeport, Conn. 

Screw machines. milliDlZ machines, and drill presses. 
'rhe Garvin Mach. Co., Lai"ht and Canal Sts., New York. 

A handsome souvenir will be mailed free on applica
tion to Wm. Jessop & Sons, Limited, 91 J obn St .• N. Y. 

Centrifugal Pumps for paper and pulp mills. Irrigating 
and sand pumping plants. Irvin Van \Yie, Syracuse, N. Y. 

Air compressors for experimental purposes. 300 lb .. , 
$50. Clayton Air Compressor Works, 45 Dey St., New 
York. 

Carborundum - bardest abrasive known. Send for 
prICes of wbee1s, powder, etc, The Carborundum Co. 
Monongabela. Pa. 

Emerson. Smith & Co .• Ltd., Beaver Falls, Pa .• win 
send Sawyer's Hand Book on Circulars and Band Saws 
free to any address. 

Split Pulleys at Low prices, and of same strengtb and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works, Drinker St., Pbiladelphia, Pa. 

The U Olin " Gas and Gasoline Engines, from 1 to 10 
horse power, for all power purposes. The Olin Gas En
gine Co., 222 Cbicago Street, Bull'alo, N. Y. 

Party having new U. S. and Can. pats. wants business 
partner in manuf. and for sale of rights. Staple goods. 
Solid business. (]. H. Gere, Grand Rapids, Micb. 

'.rbe best book for electricians and beginners in elec
tricity is U Experimental Science," by Geo. M. Hopkins. 
By mail. U ;  J\.Junn & Co., publishers, 361 Broadway, N. Y. 

Patent Electric Vise. What is claimed, is time saving. 
No turning of handle to bring jaws to the work, simply 

one sliding movement. Capital Mach. Tool 00., Auburn, 
N . Y. 

Competent persons who deSIre a,zencies for a new 
pOPUlar book. of ready sale, with handsome profit, may 
apply to Mnrm & Co., ScientifiC American office. 361 
Broadway, New York. 

Are you Hard of Hearina or Dean 

Call or send stamp for full particulars how to restore 
your hearing, by one wbo was deaf for thirty years. 
John GarmOle, room 18, Hammond Building. Fourth and 
Vine, Cincinnati, 0 .. 

Wanted - Financial assistance to patent In tbe U. S. 
and foreign countries a new cable system of street car 
propulsion. Liberal interest in patents givQ.n to right 
party. l4'or particulars. address .. Propulsion," care 
Scientific American, New York. 

nrSend for new and complete catalogue of Scientific 

and otber Books for sale by Munn & Co . •  361 Broadway. 
New York. Free on app1iC'!ation .. 

HINTS TO CORRESPONDENTS. 
Name .. and A ddl·e .... must accompany all letters, 

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

Reference .. to former articles or answers should 
give date of paper and page or number of question. 

(nq u i rie .. not answered m reasonable time should be repeated ; correspondents will bear in mind that 
Borne answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department. each must take his turn. 

BUi;,eO�� ���:�;o,f;ll'c�asfu�?;.��t'hO!d��::�� 
honses manufacturing or carrying the same. 

S ,tl't"ial  \Vo'i Uen ( n fo o'JIlaU o n  on matters of 
personal rather than general interest cannot be 
expected without remlmeration. 

�t" i " l l t l li c  A ln e rican S n pplement .. referred 
to may be had at the office. Pnce 10 cents each. 

U . . . . k .. referred to promptly snpplied on receipt of 
price. 

lU i ll e ral .. sent for examination should be distinctly 
marked or labeled. 

(5752) C. E. H. asks : I am annoyed con
stantly with the odor of gas from the ordinary rubber 
tubmg, such as dentists UBe in laboratory work. Can 
you suggest a coating for the tubing which will prevent 
the leakage ? A. Possibly inside and outside treatment 
with shellac varnish would help it. 

(5753) L. R. A. asks : 1. I wish to ob
tain an ink that will be visible for four or five days and 
then fade entirely away and cannot be restored in any 
way to vision. What liquid is a solvent for iodo starch ? 
A. Water. 2. If 1 take an apparatus nsed for electro
lysis which is constructed of a U tube, the ends of which 
arc sealed, and if this current is kept up, the volume of 
the gases must of course be contracted, for their volume 
is mnch greater than that of the H20. Will this pressure 
interfere with the action of the electricity in any way ? 
A. The gases will continue to accumulate nntil the ap
paratus bnrsts? The pressure wi1I not interfere with the 
electrolysis. 

(5754) S. says : Please inform me what 
is the meaning of three balls over a pawnbroker's shop. 
A. Money to let. It is derived froni the Lombard 
merchants who used the three balls as a sign. It was 
also used by the Medici family in Florence. 

(5755) B. W. S. asks : 1. Would there be 
any material difference in winding the induction coil like 
a spool of thread, insulating each layer with a brnshing 
of paraffine and covering of bond paper, than there wonld 
be in the method described in " Experimental Sci
ence " ?  A. Yes. Disk winding is preferable. 2. As an 
iusulator for static currents is shellac better than paraffine 
or . resin ? A. It is better than resin and inferior to 
paraffine. Bnt their relations are affected by impnrities, 
so that for some samples other relations may obtain. 3. 
What is the maximnm primary current that is safe to use 
with that coil, considering the heating by Foucault cur
rents and the Jial>i1ity of the paraffine to melt ? A. You 
need not fear Foucanlt cnrrents with the wire core. 4. 
Would It be a serious shock to allow the current to pass 

'eitutific  !mtritll. (FEBRUARY 10, 1 894. 
��gh one's �ody, similar to t�e ?xperi�ents with a I (5764) D. S. C. says :  Making an allow- , period of the Upper Silnrian. It includes �e Oneida 
frictional machme ? A. The cOli gives qUIte a �evere ance of J.8 for friction how heavy should a weight be to conglomerate, shaly sandstones of the M,?ma group, 
shock. fall 20 feet and furnish J.8 horse power for one hour of hard sandstones, fiags and shales of the Clmton group, 

(5756) R P E k '  Wh t ld time? 2. It will require a weight of 139 320 pounds. 2. 1 and shales and limestones of the Niagara group. The . . . as s .  a power wou ' u S"l ' I I d f . d th N' a spring of water, fiowing 40 gallons per minute, with a Respectively, what is the horse power of a l0 foot, also a pper I �a� nc u es our peno s- e . lagara a. 
a fall of 500 feet at two miles from the spring, give ? A. 12 foot wind wheel in an 18 mile wind?--of course the a�ve, the Halina, Lower Helderoorg, and OrIskany. The 
By using a 4 inch pipe you can realize four horse power wheels are to be first class, and are supposed to be held Salma rocks are s�dsto�es �d shales ; the Syracuse, 
with an impact wheel of the Pelton type. squarely in the wind. A. The 10 foot mill should �. Y., salt wells denve theIr bnne from rocks of thl� pe-

• equal one-fifth of a horse power, 12 foot milI, one-quarter nod. The Low:er Helderberg mcks are mostly hme-
(5757) O. H. ask .. : 1. What IS the cost of a horse power in an 18 mile per hour wind. stones The OrIskany beds are rough sandstones. The 

of obtaining a knowledge of electrical engineering ? Also ' Niagara and Lower Helderberg rocks abound in fossils, 
civil ? A. No estimate of cost can be given. Address (5765) W. MeV. writes : 1. What is the radiates, trilobites, brachiapods, and other mollusks. 
Armour Institute, Chicago, or Mass. Institute of Tech- .  resistauce of a 6X8 Crowfoot gravity battery ? A. About The above refers to the American rocks. 
nology, Boston, Mass., Cornell University, Ithaca, N. Y., 4 ohms. 2. What is the E. M. F. of a battery with plates 
giving courses in both civil and electrical engineering, for of carbon and iron ? What is the E: M. F. of a bat
their catalognes. The same education wilI cost one man tery with plates of copper and iron ? A. It depends 
thousands of dollars and another man almost nothing be- on the solution. From ).2 to 1 volt perhaps. 3. What is 
yond his time. 2. How long does it take to complete a the E. M. F. of ae thenno couple composed of iron and 
course of the study in them ? A. The college course alone . copper, also iron and zinc, and copper and zinc for a dif
is three or four years. The preparatory course takes one to I ference of 100° Fah. in te�pera:ure between the ends of 
three years, and after graduation the study should fill a the couples ? A. The relatIve differences of potential are 
lifetIme. 3. What are the prospects for a first class en- I n:on-copper 6'2, iron-zinc 5, zinc-copper 1 '2. We cannot 
!!Ineer of either branch ? For a first class man the pros- gIVe the exact voltages, and the above can only be con
�ects are good ; but the professions are overcrowded. sidered an approximation. 4. Please mention some good 
Few men are really first class. work on thenno-electricity and its cost. A. We can 

supply Rust's " Thenno-Electricity," 78 cents by mail. 
(5758) H. E. H. asks how to make a 5. Are the natives of the Sandwich Islands negroes, or 

storage battery capable of running four 16 candle power Indians, or neither ? A. Neither. They are of the great 
70 volt lamps one hour; also how many gravity batteries Malay race. wilI it take to charge the same ? A. The manufacture of 
a large storage battery is attended with so many difficul- (5766) J. N. F. writes : I would like to 
ties that we do not advise it. One is described in the know the exact number of inches and fraction that a 
SCIENTIFIC AMERICAN ; also see our SUPPLEMENT, Nos. 
838, 845, 931. For each storage r,ell over two gravity cells 
in series must be provided, and almost any quantity in 
parallel. As you need 36 storage cells, several hundred 
gravity cells would be needed. 

(5759) C. L. S. asks : 1. How to make a 
camera obscura. I want one to copy landscapes with 
from nature. A. See our SUPPLEMENT, No. 158. 2. 
Also one to enlarge photographs, both by sunlight and 
lamplight. A. See our SUPPLEMENT, Nos. 276 and 451. 
3. What can I apply to windows that makes beautiful 
large crystals on it ? A. Sodium sulphate in hot solu
tion. 

(5760) A. S. asks : Supposing a distillery 
warehouse, in which whisky or spirits are stored, is 
heated to a temperature of 100° and kept closed for a 
period of a few weeks, wonld there be any danger of an 
explosion from the consequent evaporation of spirits, 
should some one strike a match or enter with an uncover
ed Ii!!ht? What percentage of alcoholic vapor in the atmo
sphere of a warehouse would be likely to canse an explo
sion ? A. There would be such danger. One part alco
holic vapor to thirty to sixty of air would be explosive. 

"; , P. W. T. , and many 
've me a receipt for making a good 

ps. Also one for making a good in
name stamps. A. The usnal rubber 

stamp inks p'repared with water-soluble aniline colors 
and glyce ' V 

1. Blu bber stamp ink: 
I e blue, water sol., 1 B. . . . . . . .  . . .  3 parts. 

stilled water . . . . . . . . . . . . . • . . . . . . . . . . .  10 
oligneous acid . . . . . . . • . . . . • . . . . . . . . . 10 

A1cohol . . . . • . • • . • • • • • • . . . . . . . . • . . . . . . . .  10 
Glycerine . . . . . . . . . . . . . . . . . . . . . . . . . . • . . .  70 

Mix them intimately by trituration in a mortar. [The 
blue should be well rnbbed down with the water, and the 
glycerine gradually added. When solution is effected, 
the other ingredients are added.] 

other colors are produced by substituting for the blue 
any one of the following : 

2. Methyl violet, 3 B .  . . • • . • • . • • • . . . . . . .  3 parts. 
3. Diamond fuchsin I. . . . . . . . . . . . . . . . . .  2 
4. Methyl green, yellowish . . • • . . • • . . . . . . 4 .. 
5. Vesuvin B (brown) . . . . • • • . . . • . • . • . .  5 
6. Nigrosin W (blue black} . . . • . . . . . . . • .  4 .. 

7. If a bright red ink is reqnired, 3 parts of eosin BBN 
are nsed, but the pyroligneous acid must be omitted, as 
this would destroy the eosin. Other aniline colors, when 
used for stamping ink, require to be acidnlated. 8. The 
ordinary stamping ink, made by diluting printing ink 
(which is made of lampblack and linseed varnish) with 
boiled linseed oil, stands pretty well, if enongh is used, 
but when poorly stamped, will wash off. Dr. W. Reissig, 
of Munich, has recently made an ink for stamps which is 
totally indelible, and the least trace of it can be detectP-d 
chemically. It consists of 16 parts of boiled linseed oil 
varnish, 6 parts of the finest lampblack, and 2 to 5 parts 
of iron perchloride. Diluted with � the quantity of 
boiled oil varnish, it can be used for a stamp. Of course 
it can only be used with rubber stamps, for metallic type 
would be destroyed by the chlorine in the ink. To avoid 
this, the perchloride of iron may be dissolved in absolute 
alcohol, and enongh pniverized metallic iron added to 
rednce it to the protochloride, which is rapidly dried and 
added to the ink. Instead of the chloride, other salts of 
protoxide or peroxide of iron can be used. From the 
.. Scientific American Cyclopedia of Receipts, Notes, 
and Queries. "  

(5762) H. C. S. , Iowa, asks what to put 
in boilers to prevent the fonnation of a carbonate of lime 
scale. The water here contains considerable lime and 
fonns a very hard white scale, which I would like to 
know some way to prevent. A. You cannot prevent the 
deposit of scale, except by the use of pure water. It can 
be softened and removed by the application of a half 
pound of caustic soda to the feed water once a week, two 
weeks or a month, according to the amount of scale form
ing. Boil the caustic in the boiler for the working day, 
then blow down and clean out the boiler. After once 
thorough cleaning a little caustic every few days and 
blowing down two cocks a few times the next day will 
keep the boilers in good order for two or three months 
when they should have a thorough cleaning. 

(5763) C. H. S .  asks : 1. How many 
watts does it take for a 1 candle power ? A .. 2).2 to 3).2 
watts in an incandescent lamp. 2. Can you give me the 
drawings or sketch, so that I can make an outfit to pnt on 
cart wheel, so that it will register the nnmber of miles 
traveled " A. Odometers can be bought of dealers in 
surveying instruments. Consult onr advertising columns. 
3. Have you " Dynamo Electricity," by Carl Hering ? 
A. We can supply it by mail for $2.50. 

body wilI fall in stin air the first second of time. The 
philosophy states that a body wilI fall without resistance 
16 feet 1 inch the first second. The encyclopedia states 
that it will fall 16'1 feet the first second. Which is cor-
rect ? What does " without resistance " mean, in still 
air or in a vacunm ? A. The distance varies with differ-
ence of location. On the eqnator a body falls a less dis-
tance than at the poles. Without resistance means in a 
vacuum. 

(5767) F. M. C. asks : In a ball bearing 
of a bicycle, which will nm the easiest by applying the 
least power ? I mean one with eight five'sixteenths balls 
or one with eight one-quarter inch balls ? What effect 
would increasing the number of balls have ? A. 'fhere 
should be no difference of any amount between the sizes 
named. A rough surface for the balls to roll upon would 
make the larger balls superior to the small ones. Increas
ing the number of balls wonld have little or no effect. 

(5768) G. B. asks : 1. How would elec
tricity compare to gas at $2 per M for cooking pur
poses in regard to cost ? A. 50 watt hours would heat a 
maximum of 175 pounds of water one degree Fah. This 
is the most you could do with electricity. In practice it 
would be much less. Gas would be far cheaper. 2. Is it 
practicable for cooking in a private house, and would it 
be an expensive means ? A. Yes ; it is practicable, but 
expensive. 

(5769) A. M. G.-The following is a 
receipt for stereotyper's paste. To 1).2 gallons water 
add 2).2 pounds of Peter Cooper's glue. Allow to 
stand overnight, after which place it on the fire and 
cook slowly for two hours. Take ).2 pound of best Eng
lish Paris white and one pint of flour, packed tight in 
the measure. Place them together in a basin and add 
sufliclent water to make the mixture the consistency of 
buttennilk; add this to the glue when cooked as above, 
and allow the whole to cook for one hour, when it will 
be ready for use. 

(5770) T. P. A. asks : 1. In using the 
earth as part of an electric circnit, what is the resistance 
per mile ? A. The resistance is zero. There is resistance 
at the grounding points, varying according to the 
nature of the soil and area of ground plates or eqniva
lents. 2. Will a straight electro-magnet, wonnd with very 
fine wire, operate a beIl (only one end of the magnet to 
be nsed to attract the armature) through a line one mile, 
with ground return, and using one sal ammoniac battery? 
If not, how many batteries would be required ? A. A 
vary feeble ring could be thus produced. Five or six cells 
would not be too many. The resistance of the circuit 
and quantity of current reqnired to ring the bell de
termine the cells needed. 

(5771) G. L. R. asks for the best fluid 
batteries for operating electro-motors under one-eigbth 
horse power. A. The bichromate batteries, Bunsen or 
plunge type, See SUPPLEMENT, 792, are the best of the 
primary batteries. Secondary batteries are preferable 
and are far more economical. See SUPPLEMENT, Nos. 
838 and 845. 

(5772) A. M. H. asks : Cannot a " coil " 
be put into a kitchen stove for the purpose of heating 
another room, on the principle of the article on " Com
bined Water Heating and Hot Air Furnaces," described 
in SCIENTIFIC AMERICAN, page 19, January 13, 1894 ? 
Could not the pipes used to heat water for kitchen and 
other pnrposes be used to heat air for another room ? A. 
The heating of a room above the kitchen can be done by 
a coil in the stove and a suitable radiator coil in the room, 
with an expansion tank above, on the same principle as 
in greenhouse heating. The water from a kitchen boiler 
can also be circulated in a coil above for heating pur
poses. 

(5773) C. D. asks : 1 .  What are the 
elements and exciting acid in tI chloride of silver dry 
ceIl 1 A. Metallic silver and zinc are the electrodes, sil
ver chloride the depolarizer, and ammonium chloride 
solution the exciting fluid. 2. Can such cells be recharg
ed, and how ? A. They can be cleaned out and new sil· 
ver chloride and solution introduced. 3. What is the 
voltage and amperage of a cell 2 inches long and % inch 
wide ? A. E. M. F. 1 '03 volts. The amperage cannot 
be exactly stated-perhaps ).2 ampere at first. 

(5774) G. W. C. asks : 1. How many 
storage batteries will a 25 volt 8 ampere dynamo charge, 
and how long would it take ? A. It depends on the size. 
It will charge eleven in series, each having 200 square 
inches area of positive plate. 2. What is the voltage and 
amperage of simple electric motor used with cast iron 
fields ? A. 7'2 volts and 4 amperes for field. The anuature can absorb 5 amperes at 7'2 volts. 3. Will the SCI

ENTIFIC AMERICAN give me a comprehensive description 
of the Niagara formation, also of the rocks of the Upper 
Silurian period ? A. The Niagara formation is the first 

(5775) C. T. V. writes : Can you give 
me a diagram of a circuit nsing the multiple system, 
where, by placing a push switch in hall of first /loor, a 
lamp on second fioor can be lighted, and upon arriving 
at the top the lamp can be extinguished, and then by 
going down stairs again you can go through the same 
operation without havmg made any change ? A. The 
diagrams show how this can be done. In A, the lamp 

B c 

+ 

has been lighted from the lower fioor. In B, it has been 
turned ont from the upper floor. In C, it has been turned 
on below and then turned off above, leaving it out finally. 
By this arrangement it can be turned on and off from 
either fioor. 

(5776) A. C. C. writes : I have use for a 
reversible electric motor that I could run with two or 
three gravity batteries. Will yon give me some light on 
this subject ? A. Construct exactly as an ordinary motor, 
but arrange a pole changer so as to be able to change the 
direction of the current in the armature alone or in the 
field magnet alone. By changing the direction of current 
in one of these, only the motor will reverse. Use carbon 
brushes, pressed end on by springs against the commuta
tor. Make connecting bar of a non-conductor. The cut 

! 

gives the connections necesoary for a reversing motor. 
You must let it ('orne to rest before reversing, as other· 
wise there is great danger of burning ont the armature. 

(5777) F. H. W. write� : 1. I have con
structed the motor of which drawings are given ip SCI' 
EN'l'IFIC AMERICAN SUPPLEMENT, No. 641. I wish to 
construct plnnge battery to run same. Will you kindly 
infonu me what size cells to use, how many, and also 
how to connect them ? A. The dimensions of the proper 
battery are given in the article in SUPPLEMENT. No. 641. 
For description of a pltrnge battery, we refer you to our 
SUPPLEMENT, No. 792. 2. Will the same rules apply in 
regard to winding for. no volts ? What number of wire 
on field, and also what number and amount on armature ? 
A. See answer to query 5692. Yon need not use No. 32 
on the armatnre -No. 29 would be fine enongh. Always 
use a rheostat in starting the motor. 

(5778) D. & C. write : 1. We are build
ing simple electro-motor described in SUPPLEMENT, No. 
641, to run from a no volt incandescent circuit. Should 
any change be made in winding- of fields or armatnre ? 
A. See query No. 5692. Yon 'may use No. 29 wire on 
armature. 2. What power wID said motor develop on 
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above circuit ? About how many revolntions will it make I wires ? How heavy would the cable have to be to secure I amperes ; for type W, 7 amperes. These are COn· 
pe- mioute with full load ? A. This is uncertain-about satisfactory insulation for every wire ? A. Yes. 'l'ele· tiuuoUB currents; the maximum is from % to . nearly one twelfth horse power. Revolutions, about 2,000 per phone cables about 1>0 inches outside diameter are ex· 5 times as great. 2. Can I use the solution of the above minute. 3. By introducing into the above circuit a rheo- amples. The size of the cable depends on the size of the battery for any purpose (experimental) after the battery stat, could not current be used for electroplating ? How wires and on the thickness of their insulation. hIlS been exhausted ? A. No. 3. Is there any book pub· many volts and how many amperes does it require to run (5787) V. H. T. asks : 1. How far away lished that gives the instructions for the amount of iron 
:��:l:S �:��o: e��n�:�.ng ;::����� :.: �';':e�!: ��u���u1�� e:��!s::��t�a� �lt7'a���!r':uur=�:�!;a:� �;�;:��::c���o:o�::�i�.n�:be�o:�;:�� ;;d::::;! 

Coru cutter and sbocker, U. O. Fosgate . . . . . . . . . . . . 513,l95 Corn husker, H. H. Perkins . . . . . . . . . . . . . . . 513,721 to 513,'1U 

8gg: :g���:� ����he�rl�.��ss.el1 .::: . ::::::::::.: gl�:� Cotton �in condenser, G. L. Rollins . . . . . . . . . . . . . . . . 613,732 COU��I::ft: co���n�� coupling. Rope coupling. 
Cover for jar., etc., G. B. Ritter . . . . . . . . . . . . . . . . . . . .  513,731 

8�Wn"a��ru'f�W�I::,nJn�nli�D���'�.� ��:.�t.: : :  g�:� Cultivator, cotton, H. Nebrmeyer . . . . . . . . . . . . . . . . . . 513,817 Curling iron beater, G. E. Proctor . . . . . . . . . . . . . . . . 0 613,630 for plating depend on size of work and on the metal be· conditions are good. In this way it is possible to tele. of Electricity," $1 by mail, for dynamo calculations. ing deposited. 4. What is the resistance of German sil· graph withont wires. Preece, in England, has done some (5795) C. S. writes : An engineer claims ver wire, No. 26 A. W. G., per foot ? Would above size ioteresting work in this line. See SUPPLEMENT, 926 ;  that if the steam pipe from the boiler to engine is higher carry 110 volts without heating ? A. About 542 ohms per for other valuable papers on the subject see Nos. 790, at a point near the engine than it is at the boiler, any 1,000 feet. The voltage required to melt it dbpends on 861, and 925, also SCIENTIFIC AMERICAN, No. 3, vol. 66. water that may be carried with the steRm will drain back its length. 5. Do you know of any work on bnffing and Voltage has no direct connection with it. The amperage to the boiler. I claim it will not. Who is ri!!'ht ?  A. polishing ? If so, where can it be obtained ? A. We is the operative factor, and this depends on voltage and You are right. The velocity of the steam in the pipe will recommend and can supply Langbein's " Electro·Depo· resistance. 2. What proportion of snch current would carry any water of condensation or priming directly to sition of Metals," which contains information on bnffing you get by induction in a circuit 50 feet away ? A. A the cylinder. Even a vertical pipe will not always re· 

Cutter. See Band cutter. Cigar cutter. Cigar tip cutter. Corn cutter. Da:r.er regulator, automatic, H. F. Maxim . . . . . . .  518,948 
Brlfe;!�t�!l J}ra��,Dl:'i:lieii,;ii.·:::::::::::.·:::::::: �n:ffl Digger. See Potato digger. Ditching macblne. G. M. Pileher . . . . . . . . . . . . . . . . . . . .  513,824 Door spring and check, J. Robinson . . . . . . . . . . . . . . . .  513,621 Drilling machine, J. Jopling . . . . . . . . . . . . . . . . . . . . . . . . .  513,937 Drilling machine cutting bit, J. T. Sn�er . . . . . . . . .  513,M1 

B�i�!i:f.!�t:,���r��lf�uJ��e�er. c. &?��(ier: 513,561 

son . . . .  . .  . . . .  . . . .  . . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . . . .  .. 513.859 Dryllll'l barley, malt, etc., apparatus for, J. White 513,694 and polishing. Price $4. very small portion. You might approximate it by divid. turu water to the boiler. 
(5779) W. K. asks : 1. Is it necessary to ing the length of a circle of 50 feet radius by the diameter =""""""""""""""""""''''''''!!!!!!!'''''''''''''''''''''''''''''''''''''''''''''''''''''''� 

E;�:;�:i�W:,e�: J.. Jl�:::i��·:::::::.·.· ........... . : .. : .. :.: g}�:m Dumping apparatus, W. H. Barrett . . . . . . . . . . . . . . . . . 513.862 

strip the nickel from old work in order to replate it, of the receiving device. and if so how can it be done ? A. Stripping is absolntely essential. A bath of two volumes of sulphuric acid to one of nitric acid in one volume of' water may be used. Use cold, and remove the article the instant the ' nickel is gone. This may be in a second or two. Or an old uickel bath may be used, making tbe article the anode. Re· move quickly as the nickel di."ppears. 2. In the nickel solution which I have, when I added ammonia, a yellow, powder·like substance settled on the bottom of the tank. Will you please let me know what caused that; or is, per· haps, the solution out of order ? A. Possibly your bath contained some impurities, such as iron. The bath should be neutral, or a shade acid. 
(5780) J. L. L. ask!! : Can you pleasp. tell me how many Fuller cells are required to run a motor, and also what candle power lamp can be run by 5 Fuller batteries ? A. Allow two watts utilizable energy for each cell. Thus 5 cells should run a 3 or 4 candle power lamp. For battery required for special motors, address the dealers or ageuts for same. 
(5781) C. K. asks : 1. Which of the fol· lowing will produce the strongest current : A pile (No. 1) constructed by placing upon a disk of copper a disk of cloth, moistened with acid, and upon tIus a disk of zinc, and upon this a disk of cloth moistened with acid, re· peatiug this order indefiuitely ; or a pile (No. 2) where copper and zinc plates are placed together in pairs and cloth, moistened with acid, is put between each pair of plates. I would like to know particuiarly whether, in this ·pile, the zinc may be amalgamated on that side which lies directly upon the copper without interference to the current ? A. The second method is the proper one. You may amalgamate the zinc plates on both sides. The zinc and copper plates may be soldered or sweated together. 2. What kiod of a fluid is best for \he cloth disks ? A. Dilute sulphuric acid, 1 acid to 10 of water, may be used. The cloth disks should be a lUle less in diameter than the metal plates, and must have just enough acid. If too much, it will squeeze out and run down the outside of the pile. 
(5782) J. R. S. asks : 1. Havp. you plainly described in any SUPPLEMENT the mauufacturing of a dynamo suitable to run three 16 candle power electric lights ? A dynamo that I could make flOm the instruc· tions given, and if so, at what cost could it be made ? A water motor, developing three horse power under a pres· sure of 70 pounds, after the patteru of a revolving lawn sprinkler. I would like to build a dynamo to be run by this motor to light three 16 candle power electric lights. What wonld the same cost, and what diJference in cost between one capable to run three and one to run SIX of these lights ? A. In our SUPPLEMENT, No. 844, a five light dynamo is described. For three lights it should be 92·100 of · the size. The cost you can easily calculate from the very full description given. 2. What is the probable amount of water nsed per hour by this motor ? A. This class of motor will require 18,000 gallons per 

(5788) .T. F. D. asks : How much will a steel tape of 500 feet leugth expand or contract from the change of 10 temperature (Fabrenhelt scale at 60°), and how much from the change of 1 ° temperature (Fahren· heit at 170°) ? A. For 1 ° Fah. at either temperature allow an expansion of ,.0'00. of its length. This will not be accnrate, as different samples vary widely. For 500 feet this gives 110 inch. 
(5789) T. H. P. asks: 1. Would a gravity battery be the best style for a current to be used to ener· gize an electr()..magnet for periods of one second, each at intervals of one second, this interrupted action to be continuous ? A. The battery would be excel· lent. as regards its constancy; not so much so as re· gards strength of cnrrent. 2: Can you refer me to some work, article or articles on clocks actuated by electricity (not merely regulated)? A. For ioformation on electric clocks we refer you to " Domestic Electricity for Amatenrs," price $2.50 mailed. 3. What is the origin and date of origin of the so·called Hero's fountain ? Has any striking example of it been exhibited in moderu times ? A. It is attributed to Hero of Alexandria, a philosopher who Jived in the third century B.C. No very striking example can be cited. See SUPPLEMENT, No. 

404. 
(5790) W. V. G. asks (1) the address of a storage battery manufactory. Can storage battery be recharged from an Edison·Lalande battery, four cells, both batteries being 300 ampere hours, the storage being 2'5 volts ? If so, how long will it take? A. Allowing 0'667 volt for a siogle cell of Edh!on·Lalande battery, it 

2'5 would require--x1),8 or about 5 such cells. You do 0 '667 not correctly specify the . Lalande cell. The five would give a charging of about 4 amperes requiring about 80 hours to charge one storage celio 2. What is the best battery to run a phonograph ? A. The Edison·Lalande battery type S or the special storage battery supplied for it. 3. What book could you recommend on the subject of storage batteries and small motors ? A. " Electric Light Installations and the Management of Accumula· tors," by Solomon, price $2; Bottone's " Electro M().. tors," 75 ·cents. 4. How many common Crowfoot 6X8 batteries would it reqrure to recharge a 3OO.ampere storage 2'5 volts ? A. A prohibitive number. At least three in series and almost any number in parallel ; three hundred would not be too many altogether. 
(5791) S. H. says : Will you kindly give e a formula for sticky fly paper? A. Cobalt fly paper. 

..... 1i. omacka gives the followiug : uassia chips . . . . . . . . . . . . . . . . . . . . . . . .  150 part.s. C oride of cobalt . . . . . . . . . . . . . . . . . . . . .  10 " 
Tartar emetic . . .  . .  . .  . . . .  . . .. . .  . . . .  . .  . 2 Tincture of long pepper (1 to 4 of proof spirit) . . . . . .  . .  . . . • . . . • . . . . .  . .  . 80 Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  400 hour for three horse power, at the pressure named. 3. 2. Powdered black pepper is mixed with sirup to a How does a 16 candle power electric light compare with thick paste, which is spread by means of a broad brush an ordinary kerosene light, with single wick 1!4 inches upon coarse blotting paper. Common brown sirup will wide ? A. The oil lamp in good condition should give answer, but sirup made from sugar is preferable, as 25 per cent more light. it dries qrucker. For use a piece of tMs paper is laid 

(5783) L. D. W. asks how far a trans· upon a plate and dampened with water. The paper may 
mitter will work having a permanent magnet 6 inches also be made directly at the mill by adding sugar to the 
long by Yo inch in diameter, encircled at one end by a bob- pulp and afterward )4 to y. of powdered black pepper 
biu of wire having 75 ohms resistance, and using a regn. and rapidly working it into a porons absorbent paper. 
lar iron diaphragm. A. It depends on the resistance and (5792) C. E. B. says : I have a 4� other electric qualities of the circuit. It should operate bore and 9 inch stroke engine. My neighbor has two 3� on a metallic circuit ten miles or more in length. bore X 4 stroke, working on quarter centers. He wants to 

(5784) .T. C. S. asks : 1. How could I trade with me. Will I get more power out of his two 
make an electric motor capable of ruuning a sewing rna· than my one ? Please give me the exact horse power of 
chine ? A. For electric motors of simple construction both riga with 60 pounds pressure steam, and the rule for 
see our SUPPLEMENT, Nos. 641, 759, 761, 767. 2. How calculating the horse power of any engine ? A. Assuming 
mauy Leclanche or Grove cells would be necessary to fur. that both engines cut off at � stroke and make 100 revo· 
nish sufficient current ? A. Leclauche cells are not suited lutions per minute, the 4�X9 inch engine will indicate 
for the work. Grove cells emit gas. Use a plunge battery, 3.'\; horse power and the two engines 3�X4 will iodicate 
such as described in our SUPPLEMENT, No. 792. 1 ·,." horse power, and in proportion for· other pressures and speeds. The rule is to multiply the area of the piston (5785) W. H. McC. writes : 1. Would by the mean engine pressure due to cut-off, and tbis pro· No. 28 thread be fine euough for winding tbe No. 36 wire duct by the travel of the piston in feet per minute. Di. on the induction coil in " Experimental Science " ?  A. vide the last product by 33,000 for the horse power. No. 36 wire is Tu'UU inch in diameter; 80 your thread would be very coarse for the purpose. 2. I am also (5793) G. E. asks : 1. What would be 
building the SCIENTIFIC AMERICAN dynamo, and have the expense to have an electric light (incandescent) con· 
fifty·two feet No. 18 double cotton·covered wire (to use · nection running in my rooms, incandescent lamps (116 
on field) instead of the single·covered. Will it not do as volts) being used about three buildings away? Could not 
well ? Will I haye to put on more than the twelve layers wires be laid from there to my rooms, and what would 
to make up for the extra insulation ? If so, how many be the expense to have this done ? A. The expense de· 
more layers? A. Use the same weight of wire as given, pends on the number of lamps you require and on the 
or a little more. It is all a question of close winding. 3. drop in potential allowable. Consult the electrician of 
Cannot the armature be wound the same as the eight- the concern supplying the light. 2. Is there any chemi· 
light machine and give good results ? A. We advise you cal fluid (not injurious) which when blown upon by belc 
not to depart from the instructions. lows or mouth ignites the gas which is formed by the air 

(5786) J. J. R. asks : 1. How do opticians blowing over the chemical and passiog off ? A. No. 
produce the beautiful different colors on their brass The H fire eaters " of the musenms nse gasoline lor their 
works of microscopes and other instruments, especially performances. They dip a lump of cotton or lamp wick 
the shilling gold color ? A. For lacquering and coloring in it, place it iu theil mouths secretly, and, on blowing, 
metals, we refer you to the "Scientific American Cyclope. enough gasoline vapor is carried with the breath to ignite. 
dia of Receipts, Notes and Queries," which contains many Great care is required In these experiments. 
receipts for t!l.e same and directions for applying. Price (5794) W. W. P. writes : I have an 
$5. 2. Is the brass heated when lacqnered, and if so, to Edison· Lalande hattery; please give the voltage, and cnr· what heat ? A. Yes. l'he heat is about that of boiling rent of same. A. The voltage varies. The mean work· water, and the piece must be absolutely clean. A finger iug E. M. F. is given as 0'667 volt. The amperage for touch before lacquering will injure it. :I Is it possible type B & X is 1 ampere; for type J, 2 amperes; for 
to make cables containing 8Q to 100 insulated copper type Q, 3 amperes; for type R, 4 ampeles; for type S, 6 

TO INVENTORS. 
An experience of forty·tour years, and the preparation Of more than one hundred thousand applications for patents at home and abroad, enable us to understand the 

laws and practice on both continents, and to possess unequaled facilities for procuring patents everywhere. A synopsis of the patent laws of the United States and all foreign countries may be had on application, and persons contemplating t he securing of patents, eitber at home or abroad, are invited to write to this office for prices which are low, in accordance with the times and our extensive facilities for conducting the business. Address MUNN & CO., office SCIENTIFIC AMERICAN, 361 Broad. way, New York. 

Electric alarm, D. S. 8ctmreman . . . . . . . . . . . . . . . . . . . .  513,829 Electric furnace, E. Thomson . . . . . . . . . . . . . . . . . . . . . . .  513,002 Electric motors for operating machinery, utiliz-ing, Hoft"lnann & Ricbter . . . . . . . . . . . . . . . . . . . . . . . . 513,rm Electric wire cleat or bolder, A. W. Fuller . . . . . . . . . 513,iiM ElectriC wire connector, E. H. Munson . . . . . . . . . . . . . 513,949 Electric wire bolding device. detacbable, C. Beard . . . . .  . . .  . . . . . .  . . .  . . . .  . . . .  . .  . .  . . . .  . . .  . .  . . .  . .  . . .  513,630 Electrical distribution, system of, �tanley, Jr., & Kelly (r) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11,400 Electrical distribution, system of, C. H. Talmage. 513,839 Electrolytic cell, C. T. J. Vautin . . . . . . . . . . . . . . . . . . . .  513,661 Electro·mecbauical device for bells. etc., W. O. Meissner. . . .  . .  . .  . .  . .  . .  . . . .  . .  . . . . .  . .  . . .  . . .  . .  . .  . . .  . . .  513,587 Elevator safety device, W. P. Kidder (r) . . . . . . . . . .  11,<102 Embroidering machine, Barnum & McDermott . . •  513,861 Engine. See Gas engine. Steam engine. Engine, C. L. Lincoln . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  513,!M7 Engine controlling mechanism. B. F. Teal . . . . . . . .  513,001 Envelope fastener, P. E. Gonon . . . . . . . . . . . . . . . . . . . .  513.568 Envelope macbine, Ermold & Hollis . . . . . . . . . . . . . . . . 513.491 Excelsior cutting macbine, L. J. Wohnlich . . . . . . . .  513,853 Extractor. See Spout extractor. 
INDEX OF INVENTIO N S  :��5��r.1n�';,'t�I���el6k�&'l�i����ll;e: : : : : : : : : : : : �Pa:� Faucet and nozzle combined. M. J...I. & H. L. Berg-man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  513,475 Feed bag, liJ. D. Bean . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  513.861' Feed box, N. Cobb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  513,557 Feeder, poultry, J. G. Whitten . . . . . . . . . . . . . . . . . . . . . .  513.747 Feeding and housing device. stock, O. W. Mapes .. 513,800 Fence machine, slat and wire, A. J. Haley . . . . . . . . . 513,50..'-' Fence making machine, J. Combs . . . . . . . . . . . . . . . . . . . 513,886 Fence post moulding machine, W. Bayley . . . . . . . . . 513,751 

J:���;;ir�e�g���n�h�ett·f����r: · . 'Piow' fender: 513,844 

For which LeUere Patent ot tbe 
United State. were Granted 

January 30, 1894, 
FI1ii,���n' c�'i.�1�y. Davenport . . . . . . . . . . . . . . . . . . . . . .  513.1,93 Filter. water. T. T. Luscombe . . . . . . . . . . . . . . . . . . . . . . .  513,802 Filter, water or fiuid, S. B. Allison . . . . . . . . . . . . . . . . . . 513,551 

.t. N D  EACH BEARING THA' ... DATE. 

[See note at end of list about copies of tbese patents.) 
�i��e�\��:��!a���hJs:.r!���·:j: 'o'SuiiivWi: : : :  g}f:� Ac\bdO' nPriCo,ceVsasnoBf earDkdelapPFalrlaetsusS . . .  f.o.r . .  m . . .  a.k. l.·n . .  g . .  ca . . .  r.-. 513.691 
�'Irearm, breecg-loading, W. Mason . . . . . . . . . . . . . . . . 513,808 

& Fire escape, A. W. Carlson . . . . . . . . . . . . . . . . . . . . . . . . . .  513,757 

�i� ����������'hgy��E�i���'�·. �b��;.���?:: :.: : : �lt� Flrvx�������s:.�P��k���.�.���. ��� .�����a���: 513,582 

tl��nu�:�A��t:;!�:t��c. T. J. Vautin . . . . . . . . . .  513,660 J��:�!��nE��\����. 'C�l;�:S;e�������i.�,.� .. ���.� : �l�:�� 
�:::''l:::::i;�s�Jl�'iEal:rtuc�.�������: : : : : : : : : : :  : : : : �lt� J��nt���.or S':,�tb�o:;·�ol�uiii"io:· · · · · · · " · · · · · · · · 513,.a3 
Annunciator, M. Gart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  513,770 Furnace. See Boiler furnace. Electric furnace. Annunciator, J. H. McEvoy . . . . . . . . . . . . . . . . . . . . . . . . .  513,592 Metallur�ical furnace. Ore roasting furnace. Annunciator, F. W. Ross . . . . . . . . . . . . . . . . . . . . . . . . . . . .  513,956 Furnace. H. W. Hemingway . . . . . . . . . . . . . . . . . . . . . . . .  513,680 A"'��,J\�A:�: ��p.����� ���.��� .i� .  �.��I.l.i�: .�: .�: 513,843 �g::�:: It. 'l8���.;: : : : : : : : : : : : : : : : : : . : : : : : : : : : : : : : : :  gU:�l 
I:��es�;' lje�J't.;

g:· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
513,793 Ga';fa"Ug:ee :lg.;�erg:.,�t;.r W�re"r g���.r.re���: Bag for transporting money, etc. Carlaw & gauge. Teedy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  513,756 Garbage receptacle, B. F. Wise . . . . . . . . . . . . . . . . . . . . . . 513,628 Bail, basket, O. Konigslow . . . . . . . . . . . . . . . . . . . . . . . . . . 513.512 Gasu�Jf��lgfO�ci:t���:��/i��ii��:�Eri�����.� �.�� 513,00; «:li�g?::'lMr;.�d �ah: A. Blakely . . . . . . . . . . . . . . . . .  513,553 Gas burner, l M. Kemp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  513,700 BaJI, J. B. Dickey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  513,560 Gas, charfj{ing and combining wort, liquors, etc .• Band cutter and feeder, G. Anderson . . . . . . . . . . . . . .  513,698 with carbonic acid, Adam & Rehfuss . . . . . . . . . . . 513,808 

«:::fo�W:tw: ��?:.��.de�:.�:.��.���: : : : : : : : : : : . : : :  : : '.: �li:� 8:: ��fd��: f:lio��:�.��. ::::::::::::::::::::::::::: gIN:tr1 Barrel. knockdoWll, J. Z. Taylor . . . . . . . . . . . . . . . . . . . . 513,840 Gas making apparatus. J. J!l. Weaver . . . . . . . . . . . . . . .  513,959 Barrel setting-up device, Pleukbarp & Liggett . . . .  513,651 Gas pressure gaup;e, C: W. Hinman . . . . . . . . . . . . . . . . .  513,786 Battery. See Storage hattery. Gate. See Swinging gate. Bearing, shaft, J. F. Newell . . . . . . . . . . . . . . . . . . . . . . . . . .  b13,953 Gate. W. F. GatewOOd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  513,9U Bedstead, W. P. Hoskins . . . . . . . . . . . . . . . . . . . . . . . . . . .  513.684- Generator. See Steam generator. Bedstead frame, W. P. Hoskins . . . . . . . . . . . . . . . . . . . . . 513,685 Glass polishing macbine, M. A. Oppermann . . . . . . .  513,618 
�:�ls.!t�����'C�r�el�:. �����::::::::::::::::::: :  gl�:� 81��e���o����'f.;.�fa:.�e:.;r'}'or�W���kpoii.: : : : : :  �lH� Bell, hicycle, E. C. Barton . . . . . . . . . . . . . . . . . . . . . . . . . . . . 513.606 Golf stick, G. A. Ruemmler . . . . . . . . . . . . . . . . . . . . . . . . .. 513,733 

��ll: �f�:;�?1.IH�M��:���:: : : : : : : ·. : ·. : ·. ·. '. : : .. : : .. : : :  �l�:!� 8�:i� �rgN:J: �: t.'b���?�'::::::::.: '::::::::::::::.: glt�W Bicycle; C. H. Metz . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  513,589 Grain meter, G. Anderson . . . . . . . . . . . . . . . . . . . . . . . . . . .  513,699 �Hi1�� 'l,t!W.dG':tIr���:in�: .E: .S: .�!��?� : . .. . : .. : .. :::.: �li:�3 Grafu�l":'e:g;r��al i.�"a'!'u::ge�����1h:.rPgI�t;� 
���re� ������';,�c:;, ��ll:e!}:;��: : : : : : : : : : : : ·. :: Gra{�'l,��:Uc: iI: Ga,iey:: '::. ' . .  : . .. .. ':. : : : '. : ': . . . ::::. : ':. : : : gl�m Boiler tube plate, steam,-J. Phillips . . . . . . . . . . . . . . . .  620 Grinding spherical or otber curved surfaces. ma-Boiler .water gau�e, steam, I. M. Mabone . . . . . . . . . .  6 ,649 chine for, R. Conrader . . . . . . . . . . . . . . . . . . . . . . . . . . . .  513,632 Boilers, water beatinll and feeding apparatus for Grinding spberieal or other surfaces, machine for, steam, W. S. Richardson . . . . . . . . . . . . . . . . . . . . . . . . . 513,955 R. Conrader . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 513.631 Book cover, det.acbable, J. S. McDonald, Jr . . . . . . . . 513,814 Guard. See Cattle guard. Book stack for libraries, B. R. Green (r) . . . . . . . . . . .  11,lOl Gun, bolt. J. P. Lee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  513,647 Boot or shoe upper packing machine, F. L. Gun mounting, J. B. G. A. Canet . . . . . . . . . . . . . . . . . . . . 513.706 Conant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  513,763 Gun or catapult, spring, W. B. Morris . . . . . . . . . . . . . . 513,590 Bottle stopper, C. H. Davis . . . . . . . . . . . . . . . . . . . . . . . . . .  513,674 Guns, automatic shell ejector for breakdown. M. Bottle stopper, mucil""e, J. S. Blinn . . . . . . . . . . . . . . .  513,tm A. Keller. . . . .  . .  . .  . .  . . . . . . . . . .  . .  . .  . .  . . .  . .  . .  . . . .  . . .  513,511 Bottle washer, J. P. Gruntg . . . . . . . . . . . . . . . . . . . . . . . . . .  513,502 Guns, ejector mechanism for breadkown, A. '1'. Bottle washer, Huether & Gross . . . . . . . . . . . . . . . . . . . .  513,840 Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  513,4&0 Box. See �'eed hox. Paper box. Shipping box. Hair strncture, H. Kinzly . . . . . . . . . . . . . . . .  . . . . . . . . .  513,519 Tool box. Hammer, mechanical, H. Lemp et al . . . .  , . . . . . . . . . . . 513,516 

��:k��a§�lc�:c�:�:e�'Ja��:::ubrake: "  DUTer:: 513,528 �::dIf:" i'�i':::r :efd Ig;iool.· N: 'Chase::::::::: : ��g:�i ential brake. Train hrake. Harness attachment, C. E. Barker . . . . . . . . . . . . . . . . . . 513,750 Brake beam, C. B. King . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  513.942 Harvester, corn, J. Dable . . . . . . . . . . . . . . . . . . . . . . . . . . . .  513,678 Brake sboe, C. T. Scboen . . . . . . . . . . . . . . . . . . . . . . . . . . . .  513,656 Hasp, J: L. Buckingham . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .  513:C Brake sboes, making, C. T. Scboen . . . . . . . . . . . . . . . . . 513,655 �:�Pc:b��n:a�Sl!-:i.;!s,�:c��!�f�rampouiicinji: G: 51 , 
it ��:�� �f'::'fv�uii��o�;,��.����.�: : : : : : : : : : : : : : : : : : : : :  gU:+tSS E B 513 873 Brooms, manufacture of, A. Stepben . . . . . . . . . . . . . .  513,831 Hay racr.�s:: whii,;:::::::::::::::::::. :::::::::::.: : : 513:M9 Brush, batbing or fiesb, E'. Neidl . . . . . . . . . . . . . . . . . . . .  513,718 Hay rake, J .  G. Arcber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  513.552 Bubble blowinp: device, G. Brousseau . . . . . . . . . . . . . .  513,479 Heat generating and distributing apparatus, J. Buckle, C. R. Harris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 513,780 L. Howell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  513,508 Burner. See Gas burner. Vapor burner. Heater. See Curling iron beater. }1'irep1ace Button fastener, R. M. Bell . . . . . . . . . . . . . . . . . . . . . . . .. 513,866 heater. 

8�br�:�,�1 r.'6ollett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  513,670 M�t"Jli�g ��f:��L: ·iiuiin : : : : : : : : : : : : : : : : : : : : : : : : : : : :  glN� Car brake, W. Curtiss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 513,672 Hooilgauge, Z. L. Hayden . . . . . . . . . . . . . . . . . . . . . . . . . . .  513.574 Car couplinp;, O. C. Billman . . . . . . . . . . . . . . . . . . . . . . . . . .  513,868 Hook. See Snap hook. 
8� :;::�gll��: f. G!i:.U:rI��:::::::::::::::. ::::::. ::: gli:�W Mgg�:i��':l.!J\hI��i�:. �.����: : : : : : : : : : : : : : : : : : : : : :  g�:�1la Car coupling, J. W. Smart . . . . . . . . . . . . . . . . . . . . . . . . . . . . 513,657 Horse check, automatic, W. C. H. Amende . . . . . . .  . 
g:�,c��r:::" R:��Yi:�: : : : : : :  � : : : : : : : : : : : . : : : : : : : : :  �U:�� �g�::���e�r:l�ifc �ef3.nJsii: ·Bowermaii : : : : : : : : :  Car replacer, F. W .  Reaney . . . . . . . . . . . . . . . . . . . . . . .  , .  513.531 Horseshoe, pneumatic tread, H. J .  Welch . . . . . . . . .  ,662 Car starter and propeller, electric, Schmitz & Hose. manufacture of, N. Lombard. . . . . . . . . . . . . . . .  799 Mendenhall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 513,598 Hosiery fulling machine, F. A. 1.1anzer. . . . . . . . . . . . .  ,(Q) g� :��:l: �: ��!iibo·rD : : : : : : : : : : : :  : : : : : : : : : : : : : : : : :  �l�:� }!������ l���Z!', ��3?w:Aoii::::::::::::::::::::: gU:� Car wbeel fender, G. Blakistone . . . . . . . . . . . . . . . . . . . .  513,702 Inhaler, J. J. Hartnett . . : . . . . . . . . . . . . . . . . . . . . . . . . . . . .  513,924 CRr wbeel fender ol" lmard, G. Blakistone . . . . . . . . . .  513,7Gl lnbalinjl( apparatus, vapor, E. Madden . . . . . . . . . . . . . 513,SOf Card holder, McArdle & Furay . . . . . . . . . . .  , . . . . . . . . . .  513,714 Injector, steam. J. Desmond . . . . . . . . . . . . . . . . . . . . . . . . 513.559 Carriage brake, G. W. Holmes . . . . . . . . . . . . . . . . . . . . . .  513,577 Insulated rail cbalr, L. McCarthy . . . . . . . . . . . . . . . . . . .  513.950 Case. See Shipping case. Iron. See Sad iron. 
8:�ti�.:;�,a£�t"e��:e�: .�: .� �.�:�.� .... .. .. ...... .. .. .. '. : :  gU:�� ����i�a��������X� ��kct,,�J':;. II: �:. II�.�i.��.':�.� gl�::t\? Ceiling, fireproof. W. A .  Burr . . . . . . . . . . . . . . . . . . . . . . .  513,874 Jack. See Lifting jack. Ceiling, metallic, L. J. Cherest . . . . . . . . . . . . . . . . . . . . . . 513,879 Joint. See Railway rail joint. Toggle arm jOint. Chains, buckles, straps, etc., means for discon- Journal bearing, J. J. Wood . . . . . . . . . . . . . . . . . . . . . . . . . 513,696 nectlng, L. Becker. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  513,607 Kiln. See Brick kiln. Chair. See Surgical cbair. Knitting machine, circular, H. E. Harbaugh . . . . . .  513,707 Cbair fan attachment, rocking, C. F. Bettmann, Labeling machine, F. Hasbrouck . . . . .  , . . . . . . . . . . . . . .  513,7� Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 513.477 Ladder attachment. E. F. Guste . . . . . . . . . . . . . . . . . . . . 513,920 Chimney, J. Cbeout . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  513,75S Ladder. folding step, H. V. Crozier . . . . . . . . . . . . . . . . .  513.485 Chimneys for shipment, packinjl, J. M. Leaver . . . 513.644 Lamp, electric arc, Gutierrf"z & 'fhompson . . . . . . . .  513,921 Chloroform mixer, T. G. Lewis . . . . . . . . . . . . . . . . . . . . . .  513,7!J7 Lamp. electric arc, F. A. Perret . . . . . . . . . . . . . . . . . . . . . 513 726 8�':.�"cJ���I;.�d �d�.:T�l�:��vice; combined·, 'Ff 513,93l I t�:::g ���e:ali���':lf".e��'ll;.�c:,,������ .�. ���a�: : 5 
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G. Han�com . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 513.779 Lathe cutter head. twist, W. Miller . . . . . . . . . . . . . .  . .  Cigar tip cutter, F .  H .  La Pierre . . . . . . . . . . . . . . . . . . . .  513,581 Latbe, turret, F .  H .  Richards . . . . . . . . . . . . . . . . . . . . . . . .  5 Circuit closer. automatic, H. Lewers . . . . . . . . . . . . . . . . 513,796 Laths. machine for making. metal, A. O. Wright . .  
8l�:�� c��:�:r�br��':,\'!.r.::�, �a:·c:::'��· · · · · · · · · · 513

.
545 La��Zm:�i�.I�.�, . .  �.':':������� . . ��� . .  ��l.����, . .  �:. 513.575 Clevis, A. M. Ward . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  513.854 Lawn sprinkler, W. Rundquist . . . . . . . . . . . . . . . . . . . . . .  513.957 Clip for papers. etc., G. P. Farmer . . . . . . . . . . . . . . . . . .  5H,772 Leatber stretching machine, P. King . . . . . . . . . . . . . .  513,943 Cloth cuttinl! macbine, A. K. Thyll . . . . . . . . . . . . . . . . 513,741 Lifter. See Transom lifter. ClOY1e���.�� . .  �� . .  ��� . ����.i�� .���. ��������' . •  �: 513,926 t:�r.g ta::i!e�J'1\�tt Ressler . . . . . . . . . . . . . . . . . . . .  513,774 

g�':,�X�rl�b':I����'ii:B.rre.��I::: . . :::. ':::. ':::. '::.: : gR�i� LiqW�f�!�:'. �.��.�r���� .�?� . .  ����i.����, ���� . .  � 513,857 Cock for air brakes and Signals, safety, S. A. D. Lock. See Permutation lock. Heath . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 513,505 Locomotive exbaust nozzle, E. W. H .. rrl . . . . . . . . . . . 513,923 ColJar and cUlfholder for lnggage carriers. G. S. Locomotive gearing, electric, G. W. Swartz . . . . . . .  513,599 Elitgeman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . .  513.770 Locomotives. power transmitting mechanism for ColorIng apparatus, skin, A. F. Jones . . . . . . . . . . . . . . .  513.642 electriC, M. W. Dewey . . . . . . . . . . . . . . . . . . . . . . . . . . . .  513,895 Commutator, G. A. Rollins . . . . . . . . . . . . . . . . . . . . . . . . . .  513.533 Loom let-olf mecbanism, J. C. Bill . . . . . . . . . . . . . . . . .  513 867 Compo board, H. W. Mowry . . . . . . . . . . . . . . . . . . . . . . . . 513,710 Loom sbuttles, operating eleetrie, L. W. Lom-Condenser, T. M •. Eynon . . . . . . . . . . . . . ... . . . . . . . . . . . . . . ii13,9().1 bard . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  513,615 Conductor, antl-mductlve, H. F. CbICk . . . . . . . . . . . . • 13.182 Loom weft fork. W. Hinchlllfe . . . . . . . . . . . . . . . . . . . . . . 513.928 Conveyer, R. L. Ha.sell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 513.785 Lubricator, T. R. Hill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  513.500 

8g�;r;r:ra:;"����� ��fOI:t.!:.t:'h�C,· 'Wiiite ' '&" Le 513,952 �:r�i�t�I��v:;;:C�n!·I.��:eier::::::::::::::::.:: �� ·lJOlJQt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6l3.003 Match ilolder and cigar cutter, W. A. Alexander .. 5l3.472 
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94 J 'itntifi' �mtri,an. 
Measurer. automatic grain. G. Anderson . . . . . . . .. . .  MB,6Il7 �!l.�� 83!�11iFo:::,,�0::�';.fn�et!�Te�' Wendelin .. 5l3,548 �i)verfi.gements. 
�:l:l :�;�:- ��y�w
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a
� •. �.�.: ......... : : :  m:� Tack centering guide for tack driving machine •• 

���:��u
r�!�aM::fg�:i;,.:=es & Griffith . . . . . . . . . . .  513.614 T.J.it�· �o';;.id· fo,:· iilak'iig· compo.iiioii · ·if F· 513,820 

ORDINARY RATES. 
Mllking machines, vacuum controlling apparatus Parker . . . . . . . . . . . . . . . . .  1 . . . . . .. . . . . . . . . . . .  : • . . •  : • • :. 5�627 I n,lIde Page. each i nSel"lion • _ 7:.t centlJ a lin e 

Ml1i7�i.t��g�I'��8.·vacuiim· regUlaii·niiappar,;iii. 
5

13,
625 ��l�gg���· :r!irs�":igualiiig· .. ysteiii ·fo;.:·sai:iiii 513,'120 Hack Page. each i n sel"tion _ - - - 51.00 a l i n e  

Mil[;,::"g �;.�gi��·F: ·iioiz : : :  : : : : : : : : : :  : : : : : : : : : : : : : : :  gy:� 'l'el:p:����ticii: automatic: "A.: c: wheai:::::: : :  glt� 
Mine trap door. Herth & Bonenberger . . . . . . . . . . . . .  518.576 Telephonic tran.mitter. F'. H. Richard • . . . . . . . . . . • 513.729 
Minnow pail, Thoma & Kies . . . . . . . . . . . . . • • • . . . . • • • • • 513,740 Telephone transmitter, Ii". H. Richards . . . . . . . . . . 513,730 
Moistener, stamp or envelope, J. Durst. . . . • • . . . • • •  513,488 'l1eJephone trunk lines. sbrnaling system for, C. E. 
Mould • •  elf feed and .klm gate. C. A. Han.on . . . • 51H.968 Scribner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 513.537 
Motor. See Pendulum.motor. TenSIOn rod, 1.\ A. Lee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  513,79-1 
Motor • .I. C. Lueneburg . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . .  513.801 Tent. G. Tolmie. . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  513.841 
Motor. C. W. Pearce . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  513,529 Theatrical appliance. electrical. H. E. Waite . . . . . .  513.850 
�g:��s!��: :'if�

a
l;'g'"tterto':; '0: ·ii.·SuliUi:: : : :  gM;� �Pc'"���';,1fI 'ft��!l!.'lil�h�id�:,

n
/.

e
fj: Aiiiertoii: : : : :  �ltm 

tf����le�"1.�ir,:'��: :: �'. �I.I�.��: : : : : : : : : : : : : :::: ::: : : : �M:� �i�:.
e
!i::tf�'Y.·" ���::�;��: : : : : : : : : :  : : : : : : : : : ::'.: gU:� 

Night .011. etc •• device for the disposal of. Bn.- Tire. pnenmatic. W. R. Barrett . . . . . . . . . . . . . . . . . . . . .  513.863 
bee & Ro •• er . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  513. Tire. pneumatic. L. Holt. . . . . . . . . . . . . .  . .  . . . . . . . . . . .  513.6311 

Nut lock. H. Cole. . .  . . . . . . . .  . . . . . . . . .. . . .. . . . . . . . .  . . . •. Tire. pnenmatlc. J. G. Moomy . . . . . . . . . . . . . . . . . . . . . . .  513.617 
�Ntc!:';,kE�R.CD:v:ali: ������'.'.: : •... : : .• :::: .. :: .. .. '.::: 635 �:;�:;,g��g�':J���f:.�.

d
Z�fc���������: .�: ��.� gU:flltli 

Oil punller. waste. M. D. Hogan. . . . . . . . . . . . . . .  . . . .  787 Tobacco. manuf .. cture of plug. W. W .  Wood . . . . . .  513.550 
Ore concentrator. C. E. Seymonr . . . . . . . . . . . . . . . . . . . . 513,832 Tobo"gan. roller. C. N. Grant. . . . . . . .  . . . . . . . . . • . .  513,570 g�: �::;il�����a�e,Ww ��ii:lake::::.·::::.iii3.7M: g�trsX �g���

e 
a��.����i.'!o�i�:J.r.

c
* •

. croiicii::::::: :  gl�� 
Ores. treatin" black band. E. A. Uehling . . . . . . . . . . . 513.744 Tongue .upport. wagon. S. O. Eell . . . . . . . . . . . . . . . . . . 513.900 
Oven. A. D. Ordway_ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  513.821 Tool box. W. O. Pott .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  513,726 
Ozone, proce •• of and apparatus for making. C. I Tool. comblnafion. C. C. Trout . . . . . . . . . . . . . . . . . . . . . .  513,742 

...- j'or some classes of Advertisements, Special and 
H iQher rates are requi'fed. 

'!'he above are charges per agate line-about eight 
words per line. This notice shows the width of the line. 
snd is seL in agate type. "Enllravings may head adver
tisements at the same rate per agate line. by measure .. 
TIlent, as the letter press. Advertisements must be 
received at PublicatIon Office a.s early as Thursday 
morning to appear in the following week's issue. 

Patent Foot Power Machi 
Complete Outfits. 

Wood or Metal workers without steam 
flower can successfully . compete with 
l'i Aa[lll .�1''i1] WI:. USi�RC��[II:'?:' 
latest and most improved for practical 
Shop U.e. al.o for Indu.trial Schools. 
Home Training. etc. Catalogue free. 

Se neca Fa l l s  Mfg. Co. 695 Water Street. Seneca Falls N. Y. 

[FEBRUARY 1 0, 1 894. 
D'AMOUR & LITTLEDALE, 

MACH IN ISTS AND TOOL MAKERS, 
204-206 East 43d St •• New York. 

Drawings. Pattern •• Model., and Experimental Work. 

VANDUZEN SJ��M PUMP THE BEST IN THE WORLD. Pumps Any Kind of Liquid. 
Alwa.ys in Order, never Clogl nor 
freezes. Every Pump Guaranteed. 

SJ:ZES.-G,lIonl per Hour. elCh. Address 
Hn UIJLt;;n & TIFT CO., 
E. Se,ond St  • • Cintinnati, O. 

I �n ���S �r
A

I�:n �h�� y��!�� !a�!c!�t��e� 
in quantities. write to THE JONES BROS. ELEC
TRIC Co. . 28-30'-32 West Court St. , Cin'ti. O. 
MUSIC AND LONGE VITY. -A PAPER 
by Ephraim Cntter, M.D., in  which the author endeavors 
to show that music prolongs or is thought to prolong pac�a:;��I::chiiie: J': 8: voii,,'k: : : : : : : : : : : : : : :  : :::: �U:�� ���

t
,I:;I��;�g�: ��W."8'!:d'!:����: : ::::::::::::: : g}M� 

Paddlewheel. steamboat. P. B. Speer . . . . . . . . . . . . . .  513.836 Toy or doll hou.e. E. M. Smith . . . . . . . . . . . . . . . . . . . . . .  5 
Pantollraph for engraving and orr..amenting Toy velOCipede. J McFarlane . . . . . . . . . . . . . • • . . . . • . .  a 

watch cases. A. Zwahlen. . .  . . . . . . . . . . . . . . . . . . . 513.962 Train brake. automatic. F. B. Brock . . . . . . . . . . . . . . .  . 
Paper bag making machine, R. Mill i s  . . . . . . . . . . . . .  513,519 'J.1rain operated device, Frischen & Pfeil . • • • . . . • • . .  

l1]1ilm:���G�riaduated Beam Cal ipers. �$rt;y r;;�h�
i
::�;� i'i:ig��:��� c��guf:�i6�

n
�ni�; l:f:;�d 

I I  For all Trade and ScientifiC pur- and nerve force. That music is physiologically capub)e 
poses. Vernier and Metric System. Al1 rools . of enlarginjl the chest and the capil htries and of calming 

Paper box. D. S. Clark. . . . . . . . . . . .  . . . . . . . . . . . . .  513.760 Transom lifter. G. M. Garland . . . . . . . . . . . . . . . . . . . . . . 513.913 JJr'Send for c'I.,rcular and 1lr1ce. ; and regulating, if not increasing nerve force, and that, 

I other things being equal, longevity should belong to 
musical people. Contamed in SCIENTIFIC AMERICAN SUPPLEMENT. No. 9�4. Price 10 cent.. 1'0 be had at 
this office and from all newsdealers. 

Paper folding machine •• packi"" box for. T. C. Trap. See Fish trap. Steam trap. 
pea�t���,.·;nacIiij,e; i): X.' G .. iiiier: : : : : : :  : : : : : : : :  gH:�ri �;:�dg�tVe�1:!.��: : : : : : : : : : : : : : : : : : : : : : : : : : :  : : : :::: gli� 
Peanut roaster. E. Taunay . . . . . . . . . . . . . . . . . . . . . . . . . .  513.600 Trolley pole .tand. G. Valley . . . . . . . . . . . . . . . . . 5l3,846. 513.847 

�����I�
d
:-ot�r.�;,���:i':.:ieii:J:M: 'cayce:::::: ��tg�� ����:h.W�:eIlW:{erf�G�;uiih: · · · · · · " · " · " · · · · " 513.566 

Permutation Jock. L . .T. Cooper . . . . . . . . , . . . . . . . . . . .. 513,764 TrUCk. G. F. Armstron" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  513,748 
Photographic printing frame. C. E. Lewi . . . . . . . . . .. 513.517 Truck. car. J. W. Cooper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 513;889 
Piano. L. & J. F. Matt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 513.616 TrUCk. car • .T. B. Smithman . . . . . . . . . . . . . . . . . . . . . . . . . .  513.635 
Pianoforte sounding board, A. Boden . . . . . . . . . . . . . .  bl3.,478 Truss, A. Hessels . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . • 513,681 

W I L S  O N '�O'J ED I R O N  
R

S 
S T A N D A  I M P , P L A N E . 

R O  S I Z E S  ��  W. A .W I L S O N  "- E P T I N  S T O C K .  R I VER ST R O G H ESTER . N  Y 
Piano frame. upright. J. W. Reed . . . . . . . . . . . . . . . . . . . 513,970 Tru ••• D. W. Lewl .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  513,585 
Pin. See Safety pin. Tn". hame. L. G. Gnstave\ . .  . . . . . . . . . . . . . . . . . . . . . . . . . 513.919 LAT H E S Shapers Planer. Drills. Machine Shop 
�ig:·or

S
;;dS;�:�c'h': k�i�tr'''!i-dsley . . . . . . . . . . .  513.580 

T
nr!:'Js".'������ .���.����g. C�I.I���.��

,
. �'. �:: ����� 613.827 � outtlt'i Foot Lathe.

T
Tool. and Supplie •• 

I:lan�ng ma�h�ne
i.?i· 

Blr�i ·ir
:
Ii· ·

u;
· · · ·  . . · ·h' . .  ·d J' 513.869 �ster.r9I1 . Rbo��e. t Drafler . ... . . . . . . . . . . . . . . . . . .  513,826 Catalogue Free. SEBuJ'b�1�Ei':S:.ECI��iNNATI, o. a

�.
e
l{e�� . . . �� .1 • •  ;�� • • •  � • • •  1 . . � • • •  �' • • �?� . .  ��� . .  : . .  : 51�940 T�g:�Ui� ::�h��:8, i:pre:���

n
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Planter. cane. E. Olivera y Marllnez . . . . . . . . . . . . . . . . 513,807 W. H. Travis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  513.343 SCI ENTIFIC EXPERIMENTS. - D E-
Planter drill attachment. A. L. & D. L. Baul(h- Underwai.�. S. T. Conver.e . . . . . . . . . . . . . . . . . . . . . . . . . . 51�.633 .crlptlon of some .Imple and ea.ily performed .cientillc man . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . .. . . . 51 Upper-foldIng machine. C. E. William .. . . . . . . . . . . .  513.862 experiment.. Foucault· • .Pendulum. exchange of water Plow fender. J. F. Gremer . . .. . . . . . . . . . . . . . . . . : . . . . . . .  513 Vacuum breaker. '!'. M. Eynon. : . . .. . . . . . . . . . . . . . . . .  513.003 and wine the bird In the .ge. the live-pointed .tar. tbe Plow.bar.e .harpenmg n:tachme. B. S. Morrill . . . . . . Valve. balanc�d .lIde. A. F. Kelly . . . . . . . . . . . . . . . . . .  513,008 snm of the angles of a trlbigle • •  urface of the .phere. PnenmatIC tool. C. B: Km". . . . . . . . . . .  . . . . . .  . . . . . . . . .  Valves for lIU1d pressure br .. ke •. device for ope- with 6 illustration •. Contained in SCIENTIFIC AMERI-Potato c,:,-tting machme. C. V. Jones . . . . . . . . . . . . . . .. 51 0 ratln". J. H. Fox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  513,676 CAN SUPPLEMENT. No. "', ;i. Price 10 cent •. To be Potato dIgger. G. D. N. Edle . . . . . . . . . . . . . . . . . . . . . . . . .  513,769 Vapor burner. S. E. Folk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 513.909 , had at this office and from ail new.dealers Powder. See Smokeless powder. Vaporizer, H. Wilkinson . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . 513,663 I • 

Power. See Wave and current power. Vehicle o.ciilatinll' device. E. M. Crane. . . . . . . . .  bl3,765 I 
Pre�s. See Baling pre ••• Printing press. Stamp- Vehicle. power dnven, W. P. Farrell . . . . . . . . . . . .  : : :  513.773 Every $3 PR"rSS PriA�fn�

r
�:: ••• P. Brady . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 513.555 ���i�l� t���·.E�·�it:v���n: : : : : : : : : : : : : : : : : : : : : : : :  &ltl!l!ll .c.. , 

Pr!ntmg pre •• deliV
d
ery apparatu •• S . . G. G08� . . . . .  513.678 Vehicle toP. folding. S. E. Kierolf. . . . . . . .  . . . . . . .  513,578 Man for printing Card

a
S 
nd Labels. Prmtmg pres.es

! 
evice for operatmg reClpro- Velocipede. W. L. Decker . . . . . . . .. . . . . . . . . . . . . . . . . . .. 513,675 

H' 0 ' 
Pri�{A�

g .��er �r'o�t· c�l��' oii 'wail' ·pap.iraiid 513./iM 
�:::'J'lg:'::a';,t'fn��� 'tJ. �:I�';it�e?���:::::: ::: . . .  gM:� IS wn Small

C
M"�:;��a:z;

s
�;.r.;,. $44. 

making same. l"911er for. J. Paravicmi. . . . . . . . . .  5I? 822 Ve.sel. A. McDougall . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :::: 513.524 Prl' nter ,''-!��� uSPI.ng
rln.
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for 
Protr"'!'tor. J. B. RIddle . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . .  513.828 Ve •• el. R. Zertuche . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  513;856 ' . ,. 
Pulp dIgest�r •• blow-oll' PIpe for, Curti. & Jone • . .  513.892 Votmg·booth; C, B. & H, H. Grahl. . . . . . . . . . . . . . . . . . 513.569 KELSEY & CO . . Maker.. M e l'i d e n ,  COlin.  Pump. f!:. Field . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . 513.966 Wagon. dumping. B. W; Clark . . . . . . . . . . . . . . . . . . . . . . .  513;881 _____________________ _ Pump. aIr. E. SavIll . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 513.535 Washer. ·See Bottle washer. . 
Pump • . rotary. S: N. EI.ler . . . . . . . . . . . . . . . . . . . . . . . . . . .  513.901 Watchcase pendant. E. -(J. Fltch . . . . . . . . . . . . . . . . . . . .  513.907 
Pu,\chmg machme. P. L. Johnson . . . . . . . . . . . . . . . . . .  513.003 Water gange. T. Elcoate·. . . . . . . . . . . . .  ; • . . ; . . . . . . . . . .  513;902 Pnrlller and dust collector. N. W. Holt . . . . . . . . . . . . . 513.788 Water galllZe. safety. G. B. ESsex . . . . . . . . . . . . . . . . . .  513.492 Pu.b button for 1I00rs, bel!,. N. J. Bu�by . . . . . . . . . . .  513,705 Watering troullh. J. E. Kordick . . . . . . . . . . . . . . . . . . . . 513.513 
Pyroxylin label •• makmg . ... R. LansIng . . . . . . . . . . .  513,791 Water purifying apparatus, P. Ball. . . . . . . . . . . . . . . .  513,473 Rack. See Hay rack. Water pnrlfying apparatns. R. T. Scowden. . 
Rail. to metal .leeper •• appliance for .ecnrIng . .  . . . 513.536. 513.686 lIan"ed. E. H. Stone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  513.838 Wave and cnrrent power Husted & Doolittle 513,000 Railway brnsh. street. P. A. & A. R. Coonradt . . . .  513.888 Weigher; grain. H. A. Stock . . . . . . . . . . . . . . . . . . . .  :: :.: : 013.609 
Railway rail chair and cro •• tie combined. A. J. Wheel. See Car wheeI. Drive wheel. Paddle Moxham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  513,712 wheel. Ra
Ra

ilway ra!1
1 
�o!nt. 

J
A. J. Moxham . . . . . . . . . . . . . . . . . . .  5

5
1
1
lF69511 Wheel. T. Hartley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  513.782 Ilway ra! lomt. , N. Wllw':'. . . . .  . . . . . . . . .  . . . . . . . ... Wheel. A. Nel.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 513.525 Railway raIl •• electnc connectIOn for. A. Green . .  513.777 Wheel • • pring .poke G Valley. . . . . .  013,848 Railway. �ectional electric, G. W. Demmlck . . . . . . .  513.894 Whip socket. H. A. Smith . . . . . . :::: ... . . .. : •.• :: ... .... ::: 513.736 Rallw .. y slgp.al. J. R. Jones . . . . . . . . . . . . . . . . . . . . . . . . . . 513.004 Wick fastener, Goodrich & Merritt . . . . . . . . . . . . . . . . . 513.501 Railway SWItch. J. R. J'!ne .. . . . . . . . . . . . . . . . . . . . . . . . .. 513.98Ii Wire ga�e. J. Poole . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  513;500 Railway sW!tch. A. Knell!

'
" . . .. . . . . . . . . . . . . . . . . . . . . .  513.944 Wire strewner, J. H. Gr"l<ory . . . . . . . . . . . . . . . . . . . .. . . 613;778 Railway. 8W1t-ch. automatic. D. B. Hari . . . . . . . . . .  : .. 513,781 Wire .treteher. W. P. N"I<u .. . . . . . . . . . . . . . . . . . . . . . .  513.816 Railway .wltch. automatic. McDonough & WIl- Wire ti"htener. W. B. Fielding . . . . . . . . . . . . . . . . . . . . . .  513.906 liam • . . .  : . . . . . . . . . . . . . . . . . . . . : . . . . . . . . . . . . . . . . . . . . . 513.716 Woodworking machine. M. W. & C. C. Cory . . . . . . .  513,964 Railway sWltcbes by screw actIOn, apparatus for Wrench. See Pipe or rod wrench. working. C. Moderegger . . . . . . . . . . . . . . . . . . . . . . . . .  513,520 Wrench. E. H. Go.lin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 513.916 Railway tie. J .  C. Lee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  513.792 Wrench. W. A. Papoun . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  513,694 

�"�In s�ed'ii' S. Bir Bli ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . 513,7(),l Wrench. J. T. Peder.en . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  513.619 
R:c�<.Ji�

e 
d:ltC":, 

e
antographlc, Copeland & Zlnc-Iead-8uUld ores. treating. S. H. Emmen •. . . . .  513.490 

Stoelting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  518.11.'8 
Refrigerator. 'I.'. B. Ashford . . . . . . . . . . . . . . . . . . . . . . . . .  513.860 
Regi.terlng device. electrical. F. Von Hefner-

Alteneck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  MB,619 DESIGNS. 
Re"ulator. See Damper regulator. 
Rheostat. automatic. C. J. StUl"lleon . . . . . . . . . . . . . . . .  1113,626 

STEVENS PATENT 
SPBlNG SCREW THRE!D ()JIJPERS 

Ideal, No. 64. 'I Price. by mail. po.tpaid. 
3 Inch . . . . . . . . . . $LOO 1 5  inch . . . ... . . . .  $1.25 
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Gauge., and Fine Machini.t.· Tools. 
Dr Illustrated catalogue free to all. 

J, STKV F N S  A RMS & TOOL CO., 
P. O. Box 280, Chicopee FaIl., Ma ••• 

C O N 8 U J. T A T I O � INVENTORS AND A.DVICE TO . • 
Expeiimental work of every de.criptlon. Automatic 
machinery de.ll<lled and built. nr Send for circular. 

MALTBY MFG. CO •• Brooklyn. N. Y. 

ICE-BOATS-THEIR CONSTRUCTION 
and Management. With working drawings, details, and 
directions in full. Four engravings, showing mode of 
construction. Views of the two fastest ice-sailing boa.ts 
used on the Hudson river in winter. By H. A. Horsfal l. 
M .E. Contained In SCIENTIFIC AMERICAN SUPPLEMENT, 1. The same number ahiO contains the rules and 
r"l<ulations for the formation of ice-boat clubB. the .ail
InK and management of ice-boats. Price 10 centFi. 

Rivet .ettlng machine. H. H. Cummings . . . . . . . . . . .  MB,634 Road crusts, machine for breaking up, A. J. 
Henderson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  513.'1(Il 

�=�RJ::" :r!y�:��:: : : '.: :::: :::::::::::::::::::::: �� 
Gigar cntter case. J. L. Sweet . . . . . . . . . . . . . . . . . . . . . . . .  23.023 WORLD 'S FAI R H I G H EST AWARDS Clock case. W. C. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23.026 1 . 

Roaster. See Peanut roaster. 
�g� ��:ga:;g�-w:g�;WOI�& rrfiohbaoii: : : : : :  : : : : gH:� Sad. iron. B. Rein, . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 513,728 
Sad iron. M. Tverdllol . . . . . . . . · . . . . . . . . . . . . . . . . . . . �, . . .  013,748 
Safety fender or trap. G. Blllki�tonQ . . . . . . . . . .  i . .. . .  513.700 
Safety pin. M. FrI.en . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 613,563 
Sandin" and lIn!slling llllIchlnary. Clark & She-

be.ta . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Sash balance. J. E .  Parri.h . . . . . . . . . . . . . . . . . . . . . . . .  . . 
Sash fa.tener. W. E. Cline . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Sash fa.tener. F. W. Mann . . . . . . . . . . . . . . . . . . . . . . . . . . 
Saw clamp. F. W. Sllaver . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
Sc

'1�i'i.'i:.
m
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l
&�:�:.� . .  ��?�� .��. �.�?�. �.����I��� ••. 

Screen. G. W. Cros .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
I���c.:::�y;�etl:b:,';f:;��: : : : : : : : : : : : : : : : : : : : :·.:: & 
t:t T�'lt ��ft��� ���: . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 513.484 
liIaat and baok rest, C. L. Rus.ell . . . . . . . . . . . . . . . . . . . .  513.735 
liIemaphorll operating device. J. H. Frl.ohe�i

3,
'1I6. 513.569 

separating granular mixture •• method of and 
means for. M. MoDonald . . . . . . . . . . . . . . . . . . . . . . . . .  513.021 

Separating machine. N. W. Holt . . . . . . . . . . . . . . . . . . . . 513,613 
Sewing machine, H. F. Nason . . . . . . . . . . . . . . . . . . . . . .  513.717 
Sewing machine buttonhole attaohment. F. C. 

Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
�&-:rA�II���.,i

n
:IJ��a:, t"��·l·U�kl���:.��:::::: : :  g 

Shade roller. S. Hartshorn . . . . . . . . . . . . . . . . . . . . . . . . . . 5 
��:�,f.°8?ii�gSt�c��!��::::::::: :::: :: ::::::::::: : :  51 
Shingle bunch and binder. W. J. Mnnro et al . . • • . .  513. 
Shippi"" box. R. Niven . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  513 
��lgr;�t��A�it����g��

n
.
ce

: : : : : : :  : : : : : :  :��� •. ��: &H:523 
Shot holding and measuring cabinet. H. T. Lu.-

ter. . . . .  . . .  . . . . . . . . . .  . . . . .  . . • • .  . . . . . . . . . . . . . . . . . . .  . .  513.803 �1�":f.II��.; fiatw1);��I�ai.' 
. . · · · · · · · · ·  . .  · · · · · · · · · · · 513.489 

Slicer. ve"etable. Sibbrel & Longabach . . . . . . . . . . . .  513.633 
Smokele.s powde';t E. A. Starke . . . . . . . . . . . . . . . . . . . .  513.737 
�::rJ'e�Fg:U�

e
;�th �':i�\���

. aiid' ii. ·aiioy.: 'ii: i: 513.652 
Romar. . . . . . . . . . . . . . . . .  . . .  . . . .  . . . . . . . . . . . . . . . . . . . . .  513.654 

Soldering .. pparatu •• F. H. Lippincott . . . . . . . . . . . . . .  513,518 
Space bar for line casting macbines. C. Skatull" . . .  518.958 
Spindle retaining device. G. A. Draper . . . . . . . . . . . . • 513.898 
Spout extractor. sap. M. R. Moss . . . . . . . . . . . . . . . . . . . .  513,591 
Spring. See Door .pring. 
Spring winding mecbani.m. F. A. Richter . . . . . . . • 513,532 
Sprinkler. See Lawn .prinkler. 
Square for picture frame mats. L. H. Barberle . . . .  513.885 
��!:::gi������ti\

l
i�· B1�t�:�: .�'. �: ����'. '::.'.: �n:m 

Steam engine. J. Evered . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  013.493 
Steam engine. F. G. Hobart . . . . . . . . . . . . . . . . . . . . . . . . .. 513. 
Steam eng-ine, 8. Scognamillo . . . . . . . . . . . . . . . . . . . . . . .. 513 �l::: e����:t::;:uri���&i����:: .�:. �:. ����?�.::: 
Steam frap. F. A. Littlelleld . . . . . . . . . . . . . . . . . . . . . . . .  . 

Game board. C. B. MacNeal . . . . . . . . . . . . . . . . . . . . . . . . . .  23.025 . Medal & Diploma Mirror frame. P. Wlederer . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23.024 on our [NCUBAToRand Photograph mount. W • .A. Kel.ey . . . . . . . . . . . . . . . . .. . . 23.022 i BROODER combined. Rug or carpet. A. M. Rose . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23.031 Medal on Hot Water ru:���.s�f:.�g�';;at.i fo��·f.·F.·jack8on: : : : : : : : : : : : : :  �� I Brooder. 
'1'arl(",t. lIylng. H. F. Parker. . . . . . . . . . . . . . . . . . . . . . . . . .  23.027 Old " RelIable" LeadB Them All. VentIlator. S. J. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . .... .  23.030 
Ventilator. J. Mulligan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23.029 

TRAD E MARKS. 
Ale. aerated and non-aIcohollc, Barclay & Com-

pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24,135 
g���U'�7g.:b��P�:'t�If"aM�����·.·.::·.·.·.:·.: �:m 
��e.

V
��:f':u:

k
�il�'ft��{e;ijnii:

.
Xnti.epii� 24.132 

Can��� C����
y friiit.: · and ' ·vegetabie.; · ·ii.· · w: 24.142 

Araher. . . . .  . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  . . .  24.126 
8�

n
p����

o
f':.;' 

H
CI!gr� 

&
w���P�3\eatii.ir: · G: 24.127 

Fuller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24.158 
Cotton fabric •• Bernheimer & Walter . . . . . . . . . . . . . . . 24.124 
��:Wze���::i;,����l. b��R:i:::r:�a' ManUf,;c: 24,121 

tnring Company. . .  . . . . . .  . . . . . . . . . . . . . . . . . . . . . . ... . 24.151 
�r���t".;:t.

a
tl�1r;5:�tAT;,ii ·Co·mpaiiy·.·.·.·.·.·.·.·.·.·.·.·. : : �:� 

llg� -:r!'�y'::"X:;;:�� �':.,::&:;
n
Comp"iiY: : : : : : :  �:m 

Ho.e. belting, and packing. Bowers Rubber Com-
pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24,122. 24,123 

��rn� �r:!fe:.��.I. �::��t : : : : : : : : : : : : : : : : :  �flll 
Medicine to pnrlfy the blood, W. A. Lovering . . . . .. 24.146. 
Mineral water. arlillclal. White Rock Minerai 

Sprln" company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24,184 
Pipe threading and cutting machines. Curti. & 

Cnrll.. . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24,125 
Remedy for certain alfectiou. of the .kin, DlUlgett 

& Ram.dell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24.144 
Remedy for certain named diseases, internal, 
Re::.l����'aT.��:::,��I?iIii; respi ... iOry ·0;'iia08.· A: 24.14

8 
Re:.,�

C
yKig:'��utraiIZiiig 'the effeCiiiof intoXiCiUii.: 

24.113 

SaI�Jt :��:Uiiiei: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  �l� · 
Soap tor the laundry. bath. and tOilet. white. Tor-

rey & Bentley Company . . . . . . . . . . . . . . . . . . . . . . . . • . . 24.152 
s
oa

&'!::;:n�: .����: �� . .  ������: .�.���� .�. ������� 24.151 
��g;,��

i
��� '!';,� It�:�l..:.in�;,.

FWire 'Buckle SU8� 24,150 
ToJ:,��������

n
lnd·cii.;Winii. '(jilm'our Brothers 24.

119 
Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 24.141 

Tooth paste or dentifrice. W. J. Hurd . . . . . . . . . . . . . .  24.149 Watche •• Cro •• & Beguelln . . . . . . . . . . . . . . . . . . . . . . . . . . .  24.117 
Wheat. cooked grannlated. Onr Home Granula 

Useful Books! 
Mannfactnrers. Agrlcnltnrl.t.. Cheml.t.. Engineer. 

MechaniCS BUilders, men of leisure and professionru 
men. of all classes. need good book. In the line of 
their re.pectlve callings. Our post office deparlment 
permit. the transml •• ion of books through the mail. 
at very .mall cost. .A comprehen.ive catalogue of 
n.eful book. by dill'erent anthors. on more than IIfty 
dlll'erent .ubject •• has recently been published for 
free circulation at the office of this paper. , Subject. 
clas.ltled with name. of author.. Per.ons desiring a 
copy have only to ask for it. and It will be llllIiled to 
them. Addre ••• 
MUNN & C O . ,  36 1  Broadway, New York . 

W E - HO U S I<J AN D COLD ROOM. -B Y  
R. G .  Hatlleld. With direction. for con.truction. b'onr engraving.. Contained in SCIENTIFIC AMl'RICAN SUPPLEMENT. No. ;)!I. Price 10 cent.. To be haa at this 
office and from all new.dealers. 

I 

WORLD'S ELECTRICAL CONGRESS 
at Chicagn.- A ddre!'!8e� of Prof. Elisha GrRY. Prof. 
Thom!'!on . Dr. Von Helmholtz, and Mr. W. H. Pree�. 
*��\r�'lr� �c�C{6'�e�Ifs�

C T"*�:t�Cl� fhy:��:'
E
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from all newsdealers. 
WORTHLEY STA I,L WORK � . 53 
Elm St . •  Bo.ton. Mas •.• have sold 8000 of his 
p .. tent 2.1-lb. Slow Feed Oat Manger.. Price, 
1111 .60.  VAN NESS Co .• 50 Warren St .• N. Y. 
W. Y. WARNER. 140 N. Broad Street. Phila. 

:a..:EJA..DY I 
Fouf'teenth Edition of 

Experimental Science 
A GREAT BOOK FOR THE HOLI DAYS. 

120 Paa-e .. alld 1 1 0  �upel"b C U t8 added. 

Jnst the thing for a holiday pre.ent for anf man 
w9man, student, teacher, ·or any one interested in 
SClence. 

In the new matter contained in the la.t. edition will be found the Scientillc U.e of the Phono1K"Pb. the curious 
��h
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s
�!v ��;r�nr:r:!l�ng
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J�tc�cYH�sfg�:;r:� 

PJ'i!�e����
t
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graphy. inc)udin� H Cane Cameras, etc.� 
Sy.tems of Electrical Ui , Electrical Ore Find_ 
er, Electrical Rocker, nimes, How to Color 
��:;�:I�:riJ:��<gc'h ;�I� :r��' 6'nn:eFe:t�o
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tillc readefS. 
840 pagl'lI.. 192 ftne cut •• • Ub . •  t'l!ltially and beautifnllY 

bound. PrIce in cloth. by mall. �4. Half morocco. $:), 
P-Send JOT illLtst·rated C'�rcular. 

M U N N  & CO. ,  Pub l ishers, 
Office  of the S C I E N T I FI C  A M E R I CAN, 

361 BROA D W A Y ,  N E W  Y O R K .  
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Stone working machine. S. Hernon . . . . . . . . . . . . . . . .. 513,969 
Stopper. See Bottle .topper. 

Wbf���lf.k ROBs '&; COmpa;,y: : : : : : : : : : : : :  ::.U:iil7: �;m Wh���'e�t::r Wl:,"e
rs
c���.:!:�: .�� 

c
�����: 24.139 

Faml' ly Ice Machine lce, 6tc .. ln a few minute •• $10 and UP'. Filters. $1.25 and up. Cookers. ,l. Seltzatenrs to jll"epare one's self 80da water. iU.50 and up. L. DERMIGNY, 126 W. 26th St •• N. Y. 
Storage battery. G. B. Fraley . . . . . . . . . . . . . . . . . . .... . 513.910 �tg;: :l'�b'�'iii, 

o
£'of: �: �"8'o'!t�i: : : : :  : : : : : : : g�t�¥ 

Stove or fnrnace pipe. R. H. Marlin . . . . . . . . . . . . . . . .  513.586 
Stoves. vaporizer for gasoline, C. H. Child .. . . . . . . .  513.669 
Straw .tacker. F. P. Richards . . . . . . . . . . . . . . . . . . . . . . . . 513.597 
Surgical chair. H. G. Lei.enrlng . . . . . . . . . . . . . . . . . . . . 513.584 
Suspenders. J. A. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  513.700 
Swing snpport. E. D. Shaver . . . . . . . . . . . . . . . . . . . . . . . . 513.5311 
Swinging gate. B. O. McCoy. . . . .  . . . .  . . . . . . . . . . . .  . .. 513.71Ii 
Switch. See RailwlIY .witC

.
1! •

. .  
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.
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Switch and slgn4I o.p!lt"tl�· I\�yice. ". �. Fri.chen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , ; " . .  , . , . .  513.4111 
Switch bar. F. A. Weiler . . . . . . . . . . . . . . . . . . .  ; . . . . . . . . .  513.746 
Switch operating device, f!:. f. �8Well . . . . . . . . . . .  � 

A pl·i n t e d  copy of tbe speCitlcatiOD. and drawing ot 
any patent in the foregoing li.t, or any patent iI\. print 
I •• ned .Ince 1863, will be fnrnl.ned from thl. QffiCIl fOf 
25 cents. In

. 
Ordering

. 
please .tate the Il!\I!\. e and nl\1l\ber

. of the patent de.ifed. '¥.\\1 \"lllll\� W 'Mimri <t .  Oil;; 361 
Broadw,.y\ Dfew ror�, 
,,��':-:�����"l'J: wwy 11m! �e :m�e?n bt\tiIlo��: 
f:lllrig

.

I
.
lst. P\'Qylded l�i>y are��e,ilaCQ8t Ilf $40 IlI\Illl, f COlllPIlCl\W« the cost will he § Ittt e WQfe. ,"or full 

instructions IIddress I\lunn '" Co., B�.d"!,_a!j New YOf". Q",1ll" fQfeIJlIl JlIIot.lllllAl lllll1 � be 0 ............ 

..... tr ___.R E P E R A  PA PER. 
A. New Pri nti ng-Put Ready Sensitized Paper. 

PERMANENT PRINTS, Better Result •• Easier Obtained. No lee. No Hot 
Wale.". T."eauflent, N o  Lead Sal ts, "0 A hnD or other hardeners endangerill8 the dUfabllIty of · the Iwage. Extreme .Impliclty of all operation.. Printed. toned, tlIJd mounted In Ie •• time and with Ie •• trouble than any other paper. Does not br�e and does not :fix out. (Jan be treated alike in summer as in winter. Has none 
of the defects of It. rival.. pr Write for free sample sheets to 

Iil g:�,:l.. Nepera Chemical Co., Nepera Park, N. Y. 
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Founded b'll Mathew Ca'1'e'U. 17� 
H E N R Y C A R E Y  B A I R D  cIc. C O .  

Indust.rial Publishers. Bookseners, and Importers, 
"' I II Wahlu ,  !'It .. Philadelphia. l'a .. U. S. A .  
J)rOur new and Revised Catalogue of  Practical and 

Scientific Books. 88 p�e8. Svo, and our other Catalogues 
and Circulars. the whole coverin5l every branch of Sci .. 
eoce applied to the Arts. Bent free and free of p08�e 
to any one in any part of the world who will furnish his 
addre98. 

CK & ORE BREAKE8 
Capacity up  t o  200 tons per hour. 

Has produced more ballast, road 
metal, and broken more ore than 
all other Brea"e s combined. Builders of High Grade Mining 
Machinery. :lend for LJatalogues, 

C AT E S  I R O N  W O R KS, 
:i O  c �o. el iutOll St . .  (:bieRgo 

136 C, Liberty Street, New York. 23'1 C. � ranklin St .. Boston, Mas. 

CALIFORNIA EXCURSIONS. 
The well known Phillips Excursion Company have 
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the Baltimore & Ohio R. R. 'l'he parties will Jeave the East on Wednesday of eap.h 
week, commencing January 17th, and passengers will be 
���!r�o����We�!� �:����t���om���i��� �r 1��

C
!�� 

pense. For full information address A. Phillips & Co., 
No. ill S. 9th Street, Philadelphia, or call on nearest 
ticket agent B. & O. R. R. Co. 

D E A F N E S S 
and HEAD NOISES relieved by using 
Wil�OIl '!!i COllllnon Sense Eal� J)rUJnM 
New scientific invention, entirely di1f'erent 
in construction from all other devices. As
sist the deaf when all other devices fail, 
and where medical skill bas given no relief. 
They are safe, comfortable, and invisible; 
have no wire or string attachment. W rite 
for pamphlet. pr Mention this paper. 

WILSON EAR IlRUM MFG. CO., 
LoUISVILLE, Ky. 

THE GADEY AIR GRATE . 
Territory for Sale or Lease. See SCIENTIFIC AMERI-

st.i1<sg����
r
lili':;:Stre.?t��1ii:,A���i.. MFG. CO., 

K N I TT I N a  MACH I N ERY. 
Knitted underwear is in vogue. The best 

machinery for its manufacture, such 88 

S H I RT MAC H I N E S ,  SLEEVERS, 

BAR STITCH MAC H I N ES ,  etc. , 
are made by lSC01'T & WII.LlAMlS ,  

�O,.. ,.. E .  Uumberlnnd Street. 
Philadelphia, Pa., U. S. A. 

LIFE SAVING DE VICES.- A COL-
lection of suggestions of devices for comm unic ating be 
tween the shore and stranded vessels, o1f'ered to the 
London Dauy Graphic by various correspondents. Wit.h 100 illustrations. Contained in SCIENTIFIC AMERICAN 
SUPPLEMENT, Nos. 848. 849. SliO, Sli t ,  Sa�, Sa4, 861 , Sti�, 864. 869, 871. S,..4 and S84. Price 10 cents each, or $1.30 for the series. To be had 
at this office and from all newsdealers. 

A R M STRONG'S * PIPE  * TH READ ING  
-AND-

C UTTING-OFF MACH I N ES 
Both Hand and Power. 

Sizes 1 to 6 inches. 
G�i.:'� �\��iret 

Stocks an..'!-"- Dies 
ackllwwled,ged to be 

prSe'1i4 jor catalog. 
Armstron .. Mfg. Co., 

BridK'eport, Conn. 

B U Y  
T E L E P H O N E S 
That uI'e good-not U cheap things." The difference in cost is little. We guarantee our apparatus and 
f,��r:�;;:n�� �:�ti��t�ma::i��;e

l
��)¥J���t ��

ts. 
WES'l.'ERN TELEPHONE CONSTRUCTION CO., 

«0 Monadnock Block, CHICAGO. 
Largest Manujact11h'ers oj 'l.'elephones in the United States. 

Pipe Frame Truck Baskets 
Wire Standard Truck Baskets 

STEEL and WOODEN TRUCKS 

PIPE FRAME SHOE RACKS 

WIRE LOOP SHOE RACKS 

L. MURRAY MOORE, 
Rochester, N. Y. 

HOME ELECTRIC MEDICAL BATTERY Used and reeommended by 
:�l���li:�:o� i������!�.foS::de��:t�s� N�i::�ra:: 
AGENTS WANTED everyWhere, f10 A DAY easily 
made. T. O. RAFFERTY II. CO., Chicago, I I I .  

J U ST P U B LI S H E D .  

�tar * 

By R ichard A. Proctor, F. R . A . S .  

* * * 
series of twelve elegantly printed Maps of the J!:vens, one for every month in the year. Specially 
red for use in North America. With descriptions 

:accompanying each map, giving the names of the prin .. 
.cipal stars and constellations, showing their relative 
position'3 at given hours and days of the month. 

A most beautiful and convenient work, specially 
'apt"ed for the use of those who desire to acquire 

\neral knowJedg-e of the starry realms. 
is added a description of the method of 

using artificial luminous stars as an aid 
the mind tbe names and places of the 
and constellations. by Alfred E. Beach. 

is one of the most popular, useful, 
of the kind ever published. 

elegantly bonnd in cloth. Price 
I CO .• Publishers. I B"oRdway, New YII,·k. 

1 2  VARIETIES SEEDS FREE 
WITH A YEAR' S  SUBSCRIPTION TO THE 

A C R I C U L T U R A L  E P I TO M I ST. 
EIGHT Varieties F'arDl. and Garden Seeds CODl.posed o C  t h e  Following Varieties : 

1 Packet Dnngan's White Prolific Corn. 1 Packet Golden Upright Pepper. 
1 " White Superior Oats. 1 " California All Heart Lettuce. 
I I�lr.s BJ�� $��

p 
Je��k I �ole 1o����;

t
:.
s
H��"a�:fo�'���;'sier." 

And FOUR Varietie8 Flower Seeds. 
1 Packet Pinks. 1 Packet Asters. 1 Packet Pansies. 1 Packet M'gnonette. 

12 varieties In all of Rare, Selected, and Tested Seeds and a year's subscription to the Agricultural Epitomlst, all 

For 50 Cents. For �O Cents. 
Don't fail to get these 12 varieties of Rare Seeds and the best Farm, Garden, and Household Paper published 

for the Pl'actical ,  Prosperous, and Prog)'essive Farmel' and Gardener. Address 
EPITOMIST PUBLISHING CO., 3 Burford Bldg. , Indianapolis, Indo 

,�/"f,,"R .... EE ELGIN ��\���I�� CA:: ThiBelera.ntl4-k GOLDplat.ed wa.tch 
I :���s�r.g!�ih:a���a:ndo�fftnt�e!� with your name and address and we will send the elegant gold-finished watch to you U expres8 for exa'lllnat.ion, and if 

� BOI:dkg�tldq::\!h,a�M:;::es�;;!� 
price, t6.9Dand expreBBchargeB a.nd it lS yours. We send with it our guarantee that you can return it any tlme witbin 
ons year ifnot Batillfa.ctory, and if you Bell or ca.use tbe sale OfBi.x, VIS will give you ONE FREE. Write a.t once.a this offer IRay never appear agam. 

SCIENTIFIC AMERICAN DYN A MO. CHICAGO WATCH CO. 
Description of a p1ain shunt-wound dynamo of simple 181 Wabash An., t::hieago. TIL 
�g�EYi����r'i����
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5 h. P motor. This machine was constructed espeCially EX PERT M O D  E L M A K IN  a • Esta
1
b86H7s. 

hed for tbe benefit of the readers of the .'icirn ti.tlc .A. mericnn, 
�i��� : '!;,.:ti���Pw��ti'�1 ::"'h

e
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o
��d ;���e��; �.1i��;;�n ��?P'��i'�gr���:Io�n

o:�Hi��gu��\I!� who desire to construct a simple dynamo for their own 
ti��Jtr: ��g��?I��:ttgnes�

t������;!3i����<iN8;���C A L W AY S  F R E S H  A N D  C L E A N ! AMERICAN �UPPI..EM F.NT. No. �fja. Price 10 cents. To 
be had at this office and from aU newsdealers. 

TELEPHONES, 
Receivers , Compound & Bar Magnets, 

Magneto Bel ls, Wire & I nsulators. 
Castings and parts of all Scientific American 
Dynamos and Motors. Engine Castin"'s. Elec
trical Supplies. .... Send, stamp jor cat.1l0(fUt. 

PALMER BROS., M ianus, CO,nn. 
ELECTRO MOTOR. SIMPLE. H O W  TO 

:::�tgr d��i:.;ra�d
o
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amateurs to make a motor wn ich milirht be driven With 
advantage by a currAnt derived from a battery, and which would bnve sutHc1en!i power to operate a foot 
lathe or any maclnllf' requiriDIl not over one man power. W ith 11 1lgures Contained In �CIJf,NTIFIC AMEItlf' AN 
SUPPL." <NT, No. 114 \ .  Price 10 cents. To be bad at this office and from all newsdealers. 

HARRISON CONVEYOR ! Ha!':ffing 6raln, Coal, Sand, Clay, Tan BArk, Cinders, Ores, Seeds,&c. �=. I BORDEN. SELLECK & CO. , I �::'�':.rsJ Chicago, ilL 

MA�Ell'iUR. MECHA N I CAL E N G I N EER OR D RAUGHTSMAN ; 
Or qnalify to take charge of or to superintend the manufacture of machinery, by de
voting your idle hours to Home ,",tudy by the method of T H E  U O lt R E S PON J ) .  
ENCE SUHOOL OF MEeHA S IUS. Scrnnton , Pa. To begin, students need only 
know how to read and write. Moderate charges. Send tor FREE Circular. 

CAN I OBTAI� A PA TENT ? For a 
Kivrf� ,&s

cW.,
a
:go a:a���*:J ��IO�ft;���:� experience in the patent business. 3"ommunications strictly confidential. A Handbook of Information concerning IJaten.ts and how to, obtaln them sent free. Also a catalogue of mechanical and sci,entiflc books sent free. Patents taken through Munn & Co. receive 
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���l;�����e 1��e:���:�at'h� out eost to tlie inventor. This splendid paper, issued weekly, elegantly Illustrated, has by far the largest circulation of any scientific work in the world. $3 a year. Specimen copies sent free. 

BUlidir! EditionkmonthlY, $2.50 a year. Single 
�lui?Spl�tei,
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��?g�io:��t::�f��'; houses. with plans. enabling tUllders to show the 
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A GENTS WA N TED. and territorial rightS for sale. 
The Domeitic Hydrocarbon Burner converts carbon oil 
into gas, Has perfect combustion. Address the patentee 
and mfr., T. A. Williamson, 234. Juniata St., Allegh'y, Pa. 

Itotice to Architects. 

COM PETITION DEFIED �1I�f�ot:��:r�&'it and universal demand. PATEN'!' JfOJ(, ",ALE. Address E. R. BEACH, 40 Wall Street, New York. 

Hen Is Not In It. 
invinoible egc b&tQher 
the bu.lat.l. Prioe, 

,00. Big money. Send 4: ot,. Ca.talogue No, �. It tells 21100 .old In 1893. 
CO., Sprlngfleld,Ohlo. 

royed lonitor Incubator. 
Hundred. of testimonials as to it. merits over all other makes. MEDALS and DIPLOMA AWARDED AT THE WORLD'S FAIR.  
Large book with cuts for stamp. 

BUY THE BEST. 

9S 
.. , 

�:I . t"' ll *,.!1 I» 
To bia own interest. who deals in Arma and Ammunition. or who IInGOtB a Ri1I� PlBtol, or Shot Gun and has not a oOPY of IDEAL HAND BOOK, No. 4 . A  
�Lrvr�� :�: f!�f=-�E ::�tC::trie�eB::d s�e;;�r :::;an.) BE 
IDEAL MJ.I'Q. CO., Drawer 860, New Haven. Ct •• U. �. A. 

A New and Valuable Book . 

12, 500 Receipts. 708 Pages. Price $ 5 .  
Bound in Sheep, $6. Half-Morocco, $6.50. 

This splendid work contains a careful compilation of 
the most useful Receipts and Replies given in the Notes 
and Queries of correspondents as published in the �ci. 
entific A lnericau durinll the past fifty years ; together with many valuable and important additlons. 
h�:��ll�lj:a� V:eJi; ��:ilb�a��h
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being represented. It is by far the most comprehensive 
volume of the kind ever placed before the public. 

The work may be regarded as the product of the stUd_ 
ies and practical experience of the ablest chemists and 
workers in all parts of the world ; the information given 
being of the highest value. arranged and condensed in 
coomse form convenient for ready use. 

Almost every inquiry that can be thought of. relating 
to formulre used in the various manufacturing indus
tries, win here be found answered. 

Instructions for working many different processes In 
the arts are given. 
pr����ry �IY fI�J i�'l��'i.��� ':�Kh �h".:i

c
� gi b��gft�';3 value in their respective callings. 

Those who are in search of independent business or 
employment, relating to the bome manufacture of sam
ple articles, will find In It hundreds of most excellent suggestions. pr Send for Descripti7Je Ci,·cular. 

MUNN & CO., Publishers, 
SCIENTIFIC AMERICAN OFFICE, 

361 Broadway, New York. 

TH E  L I N K - B E LT COM PAN I ES,  
PHILAD ELPHIA. NEW YORK. OmCAGO. 

�rf1�'t.�'lj:I�f':U���Ea:��
c
J'e1.�s� use 

Ewnl't I.lnk-Belt lng (31 regular sizes). 
SI-1:r��Gtr��reel�elt�:b;tansmfS8iOP� 

cant Journal Bearings. 
Macllinery for elevating and 

conveying any material. 
Philadelphia address, 

.------------.----� 

The McCONN ELL 

Gorlll Proof Filtth 
REMOVE M I C R O B ES 

-AND-
AU Kinds of Disease Gel'ms. 

Is a Fn. te.r . an . .  d COOl

.

er COTn�b'ilV 
'fhe Icp as it melts is tUtere 

No other gravity filter 

The McConnell Filter "-" ...... " 
BUFFA I.O, �parsons Horological Institute. 

earn the Watch Trade 
Engraving and J ewelry Work. 

PARSON�, I DE & CO. � Glron/ar free. 
302 B rad ley Ave., P E O R IA, I LL. 

A. F. 81 RACE ST., BRISTOL, CONN. 

Rubber Ro l ls and Wheels. T� Scientif ic A merican 
BO'W TO MAKB 
a 1 horse power Motor or Dynamo. Illustrated with 
full working drawings by A. E. Watson. Price 200. postpaid. BUBIER PUB. CO., Lynn, Mass, P. O. Box 309. 

SMOKELESS POWDER AND MAGA-
�ilie Rifle",-By J •. G. Duff Grant. An interestlnll paper 
�6;�ri ���t��;:::oakriJ

e
��:�����n�0��iI1;
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ui���:� 
With. Contains" in ;<CIENTIFIC AMERICAN SUl'PI.E
ME NT, No •. S9'1 lind �9a. Price ]O cents each. '1'0 be 
had nt this ollloe /lnli rrOIQ .. )I new.dealers. 

Power Wringing Machines, "Oryinl': and Ventilating Fans. All styl�s of Trucks ma�e to ord�er. Catalogues PUBLICATIONS FOR 1 8 94 free. GEO It GE J'. C).A H K .  • Box I.," Windsor IJock •• (�onn. 

VOLNEY W. MASON & CO. 
FRICTION PULLEYS, CLUTCH.ES, and ELEV ATORS 

PROVID ENCE. R. I. 

INVENTORS Write us. We  have�erfect facilities 
������� ����[����

i
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�lec��'&;j 

a
�d�! chanical Specialties. SOUTHERN ENGINEERING CO., 

Electrical and Mechanical Engineers, Louisville. Ky. 

The prices of the different pubJlcations ln the United 
States, Canada, and Mexico are as fO]]OWB : 

RA'l'ES BY MAIL. 
The ScientifiC American (weekly), one year $3.00 
The Scientific American Supplement (weekly), one year, - - 5.00 
The ScientifiC American. Spanish Edition (month-

ly), one year, . - 3.00 
The SCientifiC American Architects and Builders 

Edition (monthly). one year. - - 2.50 
COMBINED RATES. 

The Scientific American a,d Supplement - $7.00 
The Scientific American and Architects and Build-ers Edition. - - 5.00 
The Scientific American, Supplement, and Arrhi

tects and Builders Edition, 9.0� 

PnJ]Jortionate Rates for Six l\1nntlls. 
This includes postage, which we pay. Remit by postal 

or express money order, or draft to order of 
lUUNN & CO., a61 Broadway, New YOl'k. 
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ORDINARY RATES. 
I llside Page, each insertion, - 1� cents a line 
'Hnck Page, each insertion, - _ 81.00 a line 

IF For some classes of Advertisements. Special and 
fI i(1MT rates are nqU'ireti. 

·The above are charges per agate line -about eight 
words per line. This notice sbows tbe width of tbe line, 
rr!�:e��� �� r::�a!il�ate����f: i'fn� �;�e��!: 
ment, ... tbe letter press. Advertisements must be 
received at PublicatIOn Office as early as Thursday 
morning to appear In the following week's issue. 

J 'ieatifit Jll'iritlL 
EXQibitioIl International Illdustry, ScieIlce, and Art 

- op-

1 894-5. H9BART1 TASMANIA (AHSTRALIA) ' 
Under the Immediate Patronage of the Government of Tasmania. 

SOLE OFFICIAL AGENTS FOR THE UNITED STATES OF AMERICA : 
Messrs, WOLTMAN N ,  KEITH & C O . ,  N o .  I I  Wal l  Street, New Yorll, 

to wbom all communications shonld be addressed. and who will furnisb Information to intending exhibitors, 
secure space, and undertake the reception and direction of exhibits, and sale 

or return of goods in connection with the 
TASMANIAN INTERNATIONAL EXHIBITION. Yi�rors � ;;.wOIt� , I 

�,- . 

Applioations for Spaoe Must be made Before May 1, 1 8 94. 

D D A I S  $6.00 
TO 

$100.00 

_�:':":'ij ,',"�,� 
OVERMAN W H E E L  CO. 

aOSTON. 

CHICAGO. 
NEW YOR K .  P H ILADELPHIA. 

DETROIT. SAN FRANCISCO. 

DENVER. 

COLD FORGED PRODUCT. 

Forged W cod Screw 
Patented May 10, July 19. 188'l ; Oct. 29, 1889 ; 

Aug. 19, oct. 21, 1890: April 1 May 12, 1891 ;  
July 19, 1892. 

Its A dvantagelJ are : 
L Stronger than a common screw. 
2. Uniform and wide slot. 
S, Requires the use of but one bit In hard 

wood. 
4. Inserted e ... ier. 
5. Centralized point. 
6. Superior holding power. 
7. The screw being (: 0 1 01 Forged. Instead 

of Uu t, leaves ou its entire surface a 
metallic skin. 

pr Send for samples to 

A M E R I C A N  S C R EW C O. 
PROV I D E NCE, R .  I .  

R OPE R'S PRACTICA l .  HAN D HOOKS 
FOR EN GIN EERS A N D  FIREMEN. 
By STEPHEN ROPER. Engineer. 

USE and ABU!'iE of the S'l'EA M HO l L E R .  
Coutaiulng illustrations and descriptions of all  e1 ... ses 

of StoonrBoilers, with ' Instructions bow to set np lire 
and manage the same. Price, postpaid . . . . . . . . . . . . lII!'l.OO . � Descrl

i
tive Catal0

'l:l
e mailed free. 

EDWARDl¥lIJi1i.e�r S�;::[: Philadelphia. 
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WATER M010R, $5 . 
8Ql.CIANO'S I.ITTLE CIANT 

WILL RUN YOUR 
S EW I N G  MACH I N E  

and other Light Machinery. 
A week's 'WOrk done in a day. 

No Plumbing Required. 
Delivered free on rece'ipt oj price. 

PittlbW'g, Pa.. JIoIl. 23. 1894.-The Bolgiano w. 11.. Go. Deu 8in: I have given 10U1'1(0-
mut say h�':.��d:::!e.!. h�!r!:.{V�).=. 

THE BOLCIANO W A T E R  MOTOR 00. 
4 1 4  Water Street, Baltimore, Md. 

-�----t 
The 
American 
Bell Telephone 
Company, 

125 Milk Street, 
Boston, Mass. 

This Company owns Letters
Patent No. 463,569,  granted 
to Emile Berliner N ovem-
ber 1 7, 1 89 1 ,  for a combined 
Telegraph and Telephone, 
and controls Letters-Patent 
No. 474, 2 3 1 , granted to 
Thomas A. Edison May 3, 
1 89 2 ,  for a Speaking Tele
graph, which Patents cover 
fundamental inventions and 
embrace all forms of micro
phone transmitters and of 
carbon telephones. 
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L i brary Tables 
B a l l - Bea r i n g  C h a i rs 
Office Fu rn iture 
Specialties. DESKS � Derby. Kilmer & Pond Desk Co. 

95 CauseW8Y St., Boston. 
Send . 2-cent stamps tor S6-page Illustrated cataloj1;ue. 

Eastman Kodak Company, 
J Send fur } 1 CataiolfUe. Roohester, N. Y. 

,-.-_
T

:-..
HE Motor of 1 9th Oentury 

PIONEER In Use of Gasoline. 
Started at the Head and 

HAS REMAINED THERE. I"i .. ::o:::==�p Unequaled In SimpliCity, Econ 
omy. Reliability, and Power. 
For clrcnlars, etc., address 

Oharte� Gas Engi�e 00., P. O. Box 148. Sterling, m. 
THE B ERING SEA FISH ERIES.-
An interesting paper on the habits of the fur seal. the 
localities i n  the North Pacific inhabited by the animal 
n.od the method of hunting and slaughtering it. With 
:1 illustrations and a map. Contained in SCIENTIFIC 
AMERICAN SUPPI.EMENT. No. 9 1 9 .  Price 10 cents. '1'0 
be had at this office and from all newsdealers. 

GASOLINE ENGINES. _, " Portable 
ALL S I Z ES. 

Dwarfs in size and Giants In Strength. only 10 cenls a Day 
to rnn them, & 

atten�I'm. 

S cientifi c 8� Catalogue 
ItEC ENTI.Y PUBLISHED. 

Our new catalogue containing over 100 pages, 
l O ll  works on more than fifty ditferent subjects. 
ma.iled tree to a.ny address on application. 

IllUNN &: CO., Publisbero ScientiHc American, 
361 Broadway, New York. 

SCIENTIFI(; AMERICAN SUPPLE

r:�;c A�
n
�U���:�E�":�a':,ul:'.!'t'".Jfa�bthr..

C
�1flc�

I
��� 

10 cents. Also to be had of newsdealers in all parts of 
the country. 

H .  W. J O H N S M ' F ' G  C O . ,  
ASH'SfoS 

ROOFING, LIQUID PAINTS, ASBESTOS MANUFACTURES. 
NON-CONDUCTINO AND INSULATINO MATERIALS. 

87 MAIDEN LANE. NEW VO�K. 
Jersey City. Chicago. 

MESSRS. MUNN & CO., sOneltors 
of Patents. have had nearly tlfty 
years' continuous experience. Any 
one may quickly ascerttij,n, free, 
wbether an Invention 

Kl
ObablY is 

�����Jo'ri�
t

��i�IY ':,�t!\�::: 
t:�� tO�b�

df��:' �!nf"�ts and 

PATENTS 
taken through Mnnn & Co. receive sp4lclal notice In the Scientilic A _r
ican. This splendid w.eekfy paperi elegantly Illustrated, h ... the Iarges Circulation of any scientillc work. ts a yr.Idr!�ec�'B'k'k"'�ti5��ee. 

. New York, 361 BroadwaY. 

A • P · Ooldaud Sllver WaUII.., BloI"l.., t rice TrI"'OI"�u'" andPlstoll, ........ 

T =�u.:::tf:T-:':= Sew .... MaebI.... Aeoord ...... '0;;:..., Plan... CId.r 111111 .. 
tJasb Dra...... Feed 11111.. Sto,.., K.ttl.., IIono 11111 .. 
Letter Presses, Juk Sere"., TrWIkI, AaTile, HayCotten, 

r=: :�'::::, �Y.t. �� L."ih'.., t'.!l� ... :=:J:ri:: 
Corn Shellers, Hand <llrtl, Forges. Serape..., Wire Fenee, :..:.a.:'ifu:::!." ��l:';., �r.:� t:� ::rl SI-ko, 

Hay, Stoek, Elevator, RaIlroad, Platform and Couter s� 
Send for free Catalogue and see how to taTe Mone,._ 

111 Bo. ",.!rerBOa Bt., OHICAGO BOALE CO,. Chicago, IlL 

OVER 
30,000 SOLD. 

"OTTO" 
GAS AND GASOLINE 

E N C I N ES. 
� to 100 h. P. Can 

be used In cltle. or 
In country indepen' 

dent of g ... works 
or gas machines. 

No Boiler, 
No Danger, 

No Engineer. 
OTTO GAS ENGINE WORKS. l'lIILADELPHIA. 

Philadelphia. Bostoa. 

�tereopticon� 
Lantern Sl ides 

This Season's Specialty. 
World's Fair Lantern 8Udes. 

1'7' Write lor Oatalogue M. 

MciNTOSH BATTERY .. 
OPTICAL CO., Chicago. 

VELOCITY OF ICE BOATS. A COL-
lection of interesting letters to the editor of the SCIEN. 
TIFIC AMERICAN on the question of the .peed of Ice 
boats, demor:strating how and wby it is that these craft 
sail faster than the wind which propel. them. Illustrated 
with 10 explanatory diagrams. Contained in tlCIENTIFIO *�=���t ����r;:�::u� :go. �t:';w.r��rer� 

cents. 

POWER PRESSES . 
For Pnnchin�, Drawlnc!, and 

Sta'!'rk��y 'ir:s���':lon?OdS 
Roll Feeds, Dial Feeds, and Die Work 

to order. 
tnr Send. ,for illus. oUscr1ptitve circulars. 

The Ooulter &; McKenzie Mach. 00. 
500 Water St., BRIDGEPORT. CONN. 

tGEN!�,!!!TED Fol\FINETOOlSIN EID!YSHOp. It CATAlOGUE: t::.H.BESLY &. (;0. 
'ANDAGENC;Y. C:HICAGO, .I LL.U.S.A.-

MANUFACTURE OF BICYCLES.-A 
very comprebenslve article giving tbe detslls of con
struction of every part of tbese vehicles. Witb 15 en
gravings. Contained in SCIENTIFIO AMERICAN SUp
PI.EM"NT. No. 90S. Price 10 cents. To be had at this 
ottice and from all newsdealers. 

ASTR O N O M Y 
Made easy and interesting with the help of our new 

Celestial Planisphere and Handbook. 
For descriptive circular. address 

POOLE BROS. ,  Ch icago, III. 

A.RC * a * lRGAIiDESGEIiT * LICHTIIiC 
ARC LAMPS. I N C A N DESCENT LAMPS, A LL l.IGHTING SUPPJ,IES. 

Miniature Lamps for DecoI'ative Purposes. . H ighest Awards at the World's Fair. 
GrEN":m�.A.1.t :mX.ECT�:I:C C<>D4�.A.:N'"Y� 

PRINCIPAL SALES OFFICES. 
« Broad Street . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  New York. I 620 Atlantic Avenue . . . . . . . . . . . . . . . . . . . . . . .  Boston, Mas •• 
trrft��iJ51a�"'���::: : : : : : : : : : : : : :  :C1'n����i.I1J: 0 !'1Ir�rc:Il;1�'1fire;,t:::: .::::::::::::: ':�I�O;:&�
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MAIN OFFICE, SCHENECTADY, N. Y. 
All bnslne811 out81de tbe U .. S. tr8nsacted by Thomsoll.Honston International ElectriC Co. « Broad St. New York 

O I L  WE L L S U P P LV CO. 
9 1  &; 92 WATER STREET, 

PITT!i\RURG, PA. 
M8nufact.urers of everythinl< needed for 

ARTESI A N  WELLS 
for el:��e�:.s��in'J.��f

p
�rc�=� Tests 

Drilling Tools, etc. Iitustrated �����:ca:t���IO���n�ts'��:�����a�:�g�t���=--����� 

pr ESTA Bl.ISHED 184�. 
The Most Popular Soientifio Paper i n  the World 

Only 83.00 .. Year, InclJl cling l'o8lage. 
W"ell l y-:S� N u m bel'" a Yea)". 

Tbl8 widel y clrcu hu ecl and spiendldly Illustrated 
paper Is published weekly. Every number contains six
teen palles of useful Information and a large number of 
orillinal engravinRs of new inventions and discoveries, 
"epresenting Engineering Works, Steam Machinery, 
New Inventions, Novelties In MechaniCS, Mannfactures, 
ChemlstrY, 1llIectrielty Telegraphy, Pbotography, Archi
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of patents each week. 

'l'e l' III 8 of S U b SCl"i p t i o u .-one copy of the SelEN .. 
rUlc. ,,","RICAN will be sent for QU. lIear-52 nUIl\be..,....
postage prepaid, to any snbscrlber In the UnlteU 8tates, 
canada. or Mexico, on receipt of tln'ClOe d"lIal's by tile 
publishers ; six month., $1.50: three months, $1.00. 

U p" .\)s.-tlpeclal l"!lt"" for several names, and to Post 
M ... ters. Write for particulars. 

The safest way to remit is DY Postal Order. Draft, or 
ExPress Money Order. Money carefully placed Inside 
of envelopes. securely sealed, and correctly addre8lled. 
seldom /loes astray. but is at the sender's riRk. Addre811 
all letters and make all orders. drafts, etc .. payable to 

iU U N N  "" CO . . 3 tH U .. o n d ", ay. N e,v V OI"I, .  
'I' H E  

tftitutifit �mtdtau tfuppltmtut 
This Is a separate and distinct pnbllcation from 'I'HE 

SCIENTIFIC AMERICAN, but Is uniform therewith In si.e. 
every number containing sixteen 18Jl(e PRIles full of en ... 
n8vings, many of which are taken from foreign papers 
and accompanied with translated descriptions. 'I'D Ii! 
SCIENTIFIC AMlORICAN SUPPLEMENT Is published week
ly. and includes a v"ry wide ranlle of contents. It pre
sents the most recent papers by eminent writers in all 
the principal departments of Science and the Useful 
Arts, embracllll< Biology. Geology. Mineralogy. Natnral 
History, Geolll"apby, Archreology, Astronomy Chemb!
try, 1llIectrlclty, Llgbt, Heat, Mechanical mnl(lneerlng. 
Steam and Railway Enl(ineerlng, Mining. Ship Building. 
Marine Enl(lneerlng, Photolll"aphy. Technology. Mann
facturlnll industries. Saultary Engineering, Alll"iculture. 
Horticulture, Domestic Economy, Biography. Medicine. 
etc. A vast amount of fresh and valuable information 
obtalnabl!! in no otber publication. 

'l' he most Important Engineering IVor1rs, Mechantsms. 
and Manufactures at bome and abroad are Illustrated 
and described in the SITPPL"!IENT. 

PrIce for the SUPPLEM"NT for the United States. 
Canana, and Mexico, $5.00 a year; or one copy of the 
SCIENTIFIC AMERICAN and one copy of the SUPPLE
MENT, both mailed for one year to one address for $7.00. 
Sin/lle copies, 10 cents. Addre.s and remit by postal order, 
express money order, or check.. 

ill U N N  &: CO •• 3fn Ill'oadway, New York. 

�uildin!l �ditbltl. 
TN" SCIENTIFIC AMERICAN ARCHITECTS' AN I ,  

BUILDERS' EDITION i s  issued monthly. $2.50 a year. 
Single copies. 25 cents. Thirty-two large quarto pa"" •.  
forming a large and splendid Magazine of Arcbitecture. 
richly adorned with eleQant plates in colon, and with 
other line enlll"avinllS ; illustrating the most Interesting 
examples of modern architectural construction and 
allied subjects. ... A specl&] feature is the present.Jlf.iA.- :- nu� 
of a variety of the latest an" . " �<I' 
dences. city and count,.)" ,..,. 
erate cost as well 9-P' 
perspective ano � 
Descri ptionr 

Tbe elega, ' 
have won f\ 
Archi tectur 
dealers. '2. 

PBI 
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