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THE WATER WHEELS OF HAlIATH. 

Through the plain of Hamath, in Syria, following a 
general northerly direction, runs the river Nahr el 
'Aasy, or Orontes. It is fed by the waters Cif Lebanon. 
Near the end of its course it hends to the westward, 
and passingthrough the Valley of Antioch, discharges 
into the Mediterranean nearly opposite the island of 
·Cyprus. It is the main reliance of the great plain for 
its water supply. Hundreds of water wheels, some 
turned by'the current, others caused to revolve by ani
n�atpower, are situated upon its banks. The region 
depends upon these for its agricultural prosperity. 

Where water is to be raised from wells of sOllie depth, 
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an endless rope carryirighuckets is caused to ,descend 
on one side and ascend upon the other intoandoiit of 
the well. .The rising portion carries up the buckets 
filled. . As they rea.cha certain point they are emptied 
into an aqueduct and descend again empty. The rope 
is often made out of branches of the myrtIe, as that is 
so rough that it does not slip. A camel walking round 
and round in a circle turns a vertical spindle, which by 
rude gearing works the endless rope of the buckets. 
Considerable quantities of water can be thus raised. 
But the characteristic wheel of the" land of lla}Dath " 
is different from this. The river itself is tb.e gl'eat 
source of power, arid water wheels turned by the cur� 

[prl41� lO (J�D' •• 1j!3.00 per ,Wear. 

rent are largely used. At the prillcipai cities of Horus 
and Hamath IDany are. employed to stipply the per
sonal needs of the inhabitants; and 

'
these. cities ' are 

quite famous for their wheels. The whole region is of 
great "interest in its relation to the. books oftheOld 
Testament. Many alluSions to the land of arid..to the 
.. entrance into Hamath " occur the're. 

' "�" 

The wheels vary not only in character, b,ut in" b ... .,. 
Some, sUQh as that just described, are adapted to be 
turned by a single draught animal, while others are of 
vast dimensioris, sometimes over' eighty feet in diame
ter. They are an important advance upon the Egyptian 
"shadoof." The latter is" a version onhe'old�fashioned 
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cJ,itutific �mtritau. 
well sweep so common in this country. A pole works �.. t+6 � + DEFEAT OF TilE OBNOXIOUS PATENT BILL. 

npon a fulcrum, is weighted at one end, and carries a �ntU 1 It mnlCan. We have nlllch pleasure in announcing the defeat in 
rope or pole and bucket at the other. A workman the House of Representatives, on the 17th inst., of bill 
draws down the bucket and fills it, and allows the ESTABLISHED �S45. H. R. 4,458. In our paper of January 8 we gave the 
heavy counterpoise to carry it up. He then empties it full text of the bill. -Its fundamental idea was the 
into a reservoir or canal. If one man cannot raise it emasculation from the patent laws of the right of in-
high enough, it is dipped out of the canal by another MUNN & CO., Editors and Proprietors. ventors to collect damages for infringement, thus prac-
shadoof, and carried to a higher point. In some PUBLISHED WEEKLY AT ticaUy giving to infringers free liberty to make use of 
cases 'a regula�ly terraced arrangement of shadoofs is and sell any patented invention they might desire. The 
seen. No. 861 BROADWAY, NEW YORK. passage of the bill would have injured almost every 

These, of coul'Se, are intermittent in supply. But industrial establishment in the country. 
where the endless rope or revolving wheel is used, a fair o. D. MUNN. A. E. BEACH. . The bill was defeated by the very decisive vote' of 156 
approach to continuous operation is attained. The nays to 81 yeas; not voting, 82. The thanks of the 
wheel is called na'w'ah in Arabic. We illustrate in TERMS FOR THE SCIENTIFIC AMERIC&N. nation are due to the 156 representatives who knew 
the engraving one of the largest, from a photograph One cOPY. one year. post&.!re included . . . .. . . . . . . ... . . . . . . . . . . . ..... . .. .. 3 00 their duty, and when the vote came did not hesitate to 

One copy, six months, postaJze ineludQd • • • • • • • . • • • • . . • • . . • • . • • • . . . . . . . . .  1 �O . 
of the city of Hamath. CIIlDs.-one extra copy of THE SCIEN TIFIC AMERICAN will be .upplled do it. 

The city, the ancient Epiphania 01' Hamath, lies :�:�·:,?:p��[ln�t':,br�fe�vj,g�;:''::':�;:;�a��.$3·00 each; additional copies at In December last, when the bill Mme up in the 
about 120 miles north of Damascus, and on both sides Remit b y  postal or expre •• money order. Address House, Mr. Townshend, of Illinois, the father and most MUNN & co .. 361 Broadwuy. corner of Franklin Street. New York. of the river Orontes. The city is supplied with water able advocate of the bill, and a member of the Patent 
by about six of these wheels. which deliver water into The Scientific &merlcan Supple_ent Committee, stated that the Committee unanimously 
elevated conduits. Each wheel and conduit is owned :: f.������.r���r f[�::i!�;:"%":'Nc�r:l�:'Ml�R����o ���.�Y�fo��E.�z� asked that the rules mi{?ht be suspe:.ded and the bill 
by a separate company. '.rhey are undershot water �� aS�!:��:slt�!�:la����Ubr!�r�:r�f s�;�ri���i�s;io c��is�L���NbTy passed. Only thirty lninutes were allowed for debate; 
wheels. The river is partially dammed, a combined all new.dealer. throughout the country. and when the allotted time had passed, :an adjourn-C: .. mbloed Rates.-'l·he SCIENTIFIC AMEUICAN and SUPPI.EMENT causeway and dam 'Securing the necessar}- difference will be .ent for one year. l'0.tage free. on receipt of seven dolIa .... Both ment took place, which carried the. vote on the bill 
of elevation or head of water for the running of the P¥:�8��t���d[����ti�t�ed�:g��6�t:i��d���i�i�re88mOneYOrder,or over until the present time. 

h· . registered letter. I wheels. A portion of t IS causeway appears In the Add"e •• MUNN & co .. 361 Broadway, corner of Franklin Street, New York. t now appears that of the thirteen mem bel'S of the 
foreground of the view. A chute or flume is thus committee only five were in favor of the bill, four were 

Sclen&lfic &Inerlcan EIport Edition. formed, and the great wheel towers up from the flume against it, and four did not venture to vote. 
and ceaselessly rotates. o��.Si����J�ige ��0�\1�NE��£O�!�i!�0�o�t!l::g:b�� ·E�':,

n
g�����d Several other unsatisfactory amendment bills are 

Arounq, its periphery is a series of buckets; As these ����'!,a;"'�1 f���.frr�����21���;�;diB::!'e�r�i��� (�b���MiJhll.:�It�� 'still pending. We trust they will be careful1y scrutin
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side until a point near the top is reached. There nouncements pub ll.hed in this edition at a very moderate co.t. TWO USEFUL LIVES. 

they are discharged into an elevated aqueduct through cu11't�0�f:�ftl:�:;'!;�'!:'��f�IT.:'!P&'io::���r t�: :��[r l��':,:�'h�� The close of the year 1886 has witnessed the death 
which the water flows into the city. & co., 361 Broadway. corner of Franklin Street. New York. of two Frenchmen whose names are intimately con-

The city has a population of thirty or forty thou- nected with the later history of grape culture, espe-
sand souls. Of these, three-quarters are Moslems, and NEW YORK, SATURDAY, JANUARY 29, 1887. cially in relation to the grapevine phylloxera. 
most of the rest Greeks or feUahs. This great popu- On the 25th of November, 1886, Louis Bazille died 
lation depends upon these wheels for its water sup- Content.. at his horne in Montpellier. Born October 23, 1828, 
ply. They are, despite their great size, of quite primi- (Illustrated articles are marked with an asterisk.) he inherited from his father a strong taste for agri-
tive workmanship and of low efficiency. They are Arkan.a. coal . ... . . .. . . . . .. . . .. . . . . 68 Lathe center grinding machine' .. 70 culture as well as commercial affairs. Modest,retir-
constructed entirely of wood. Much of 'their expense Bird. mechanical· .................. 72 Letter •. sealing of. the . . . . . . . . . .. 65 ing, beloved by everyone who knew him, he has left Boomerang" . . . . . . ..... . . ..... . . . .... 72 Live •. u.eful. two . ... ; ......... .. 64 
is involved in the cost of repairs. This item is neces- Brake uttachment. car* . . .. . ...... 66 .. Mitis." or flexible Iron casting •. , n an honored name, but will be chiefly remembered for Bridge. Arthur Kill, the . .. ... . . . . .  65 Motor, hot lIir* ...................... 72 sarily large. Bu.ine •• and per.onal . ......... . .  74 Note. and querie ... . . . . ............ 75 the deep interest he took in all matters relating to 

The whole region is far from modern civilization garl·\a!1er and b rake· .. ....... . . . � 8R·l:;:-�t�!�d�i��ir��ing:·apiiR: 73 phylloxera, his own grounds at St. Auns having be-
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material, and there is no supply of fuel .. Hence Dlphtheri ... cure for . . . . .... . . . . . . .  68 ;:�y.tJj���'::ii�����.���.::::::.: � vines. In 1876, he translated into French Bush & 
steam pumps are not available. The population of Employes. hint. to . .... . . . . . . . . . . .  64 Son & Meissner's Catalogue of American Grapevines. 

����nnes'ori�1 !����!efl�ii{d8: "aii<i 78 �1����o�:i��fio!�i��i��:8.::::: � the country parts are .largely devoted to agriculture, ga.e ..... . ....... . .. ... . . . . . . .. . .. 71 Power. electrical transml •• ion of. Five days later, otJ. the 30th of N ovemher,�1OO6, Jules 
and could use any quantity of· water. It w-Quld seem �'2:.I:�O��.5'����a;;.'i.'i:'�;;,;;.� �'!!::�::�t:R�M"·· "·"·· �� Lichtenstein departed this life. To entomologh;ts he 
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.������::: :::: : : � searches in the life habits of plant Ifce (Aphididre). 
,In Egypt, the introduction of improved machinery l��:��lg�::::�l���;:�.:::::::::::�! ��:8�����1r:,:;::::::::::::::::::: � Grandson of the naturalist George Lichtenstein and 

Cor raising water has had the most beneficial results. l��:�:ig�:: :::�:�a�rcio.i::::::.:.::: n ;:t�';,"pl"n�:b':.�t.¥r':'t���·ioi.::: � nephew of the scientist Henri Lichtenstein, who was 
In the plain of Hall1ath, with its cities of Horus- Ironca.tiog •. f1exlble . . . . ... . . ..... 73 Youmans. Prof. Edward Llvlng- inspector of Museums of Natural History in Prussia, 
the ancient Emesa-and Hamath is another region Jetties. the. inastorm .... . . ...... 68 .tone ..... ........ ....... ........ . 65 Jules had a great fondness for natural science from a 
adapted for such work. boy, and always possessed a passion for the study of 

The city of Hamath is now insufficiently supplied, TABLE OF CONTENTS OJ!' insect habits. In 1868, just at the time when the then 
both as regards quantity and head of water. From a new plague of the grapevine in France was being dis-
letter recently received from Mr. John Baetzner, who SCIEN'fIFIC AMERICAN SUPPLEMENT cussed and attributed to one cause 01' another, it was 
had recently visited the city, we hear that the author- Lichtenstein, who suggested that the insect which was 
ities and citizens alike are complaining of the deficient No. 678. found to be the cause of the trouble was the same as 
supply. When a place so completely Oriental as this that described by Asa Fitch under the name of Pem-
makes sucn a complaint, it indicates an unmistakable For the Week Ending ,'January 29, 1887.. phigUlJ-Vitijolice in the United States. It was on the 
want. By the dams a head of about eight feet of water 10th of August that this suggestion was first made by Price 10 cents. For sale by all newsdealer •. in the river at the city is secUl:ed. There would ap- PAGE Lichtenstein and subsequently, in 1869, he reiterated 
pear to be but little trouble in causing this to work im- I. AN THRO POT,OGY.-Arrow Release.-ByProf. EDWARD S. MORSE. the opinion with more confidence after having received 
proved water wheels, turbines or undershot, which Il:r�r:,�\���ggJsh���t'r'f.��e':!�r��.;r.ign�·�llh�i

!:=:���i:..':.� Professor C. V. Riley's illustrated article on this insect . ht b d t d '  t f Ing the arrow from the strlng.-8llluotratlons .... .. . . ..... . . ..... . .. .. 9237 mIg e ma e 0 nve pumps; or so�e sys em 0 in the American Entomologist for August, 1869 (Vol. I., 
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�:t���?�b�.:':l..!�J
.
:v..'l8:M"IIt�? .. ���.:.�����.��.�����:;����� 9237 p.248). This hypothesis was confirmed by correspond-

� Our correspondent believes that such improvements ence with Riley, and more particularly by the latter's 
Could be advantaO'eoulily introduced Whila Turkey Ill. ASTRONOMY.-·Noteon tbe Or igin ofOomets.-By DANIEL KIRK- VI'SI't to France I'n 1871, '''h·en he'had occasI'on to care. ... . � WOOD.-Possible origin of certain comet .. within the planetary syo- " 
and its dependencies are very poor, it is under such tem .... .... . ............ . . .... . . . .. . . ... . . . .......... . . . . . ... . . .. " ....... 92!l6 fully study phylloxera in France; and, upon his return 
conditions that economy is imperatively necessary. IV. ELE C TRICITY.--Electrlc Bell •. -Moseley's Indicating or .ema- to America, found it affecting our vines upon the 
I • phore bells de.crlbed; tbeir adaptability to the need. of amateurs; mproved machinery always effects an ultimate saving, slight strength of battery needed to work them -3 illu.trations 9232 roots also. Learning from Riley's writinO's of the I·m· The Ap hcatlon of Cellulose to Electric Batterie •. -Use of cocoa: ... 
though its first cost may seem great. nut celluro.e compre.sed In batterle.; examples of Leclancbe cell. munity of some of our vines from phylloxera in this 

� Our view of the wheel is taken from a photograph thus con.tructed.-2Illu.tration ......................................... 9232 country, thus confirming the prior observations. of 
t to b M B t Th ' t t k . th V. ENGINEERING.�lmproved Reducing Valve.-An advance upon sen US y r. ae zner. e pIC ure, a en I n  . e the globe valTa; of particular Interest at the resent era of high LaUman at Bordeaux, Lichtenstein may be said to 

clear Syrian air, is a marvel of photographic perfec- fl�"::���.����.�:.���,�·�.�.�.��.�.����t ... ����� .. �.��.���:::�.I.J��.�tra- Il23G have been contemporaneous with Riley in urging the 
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distant objects can be discerned. �Nggf:.�ri:::,�n.ft��i:-.2'����r::�ni gl ��c��:.!...���N�!i;it;r���.r.i�� 9".132 graft· the more susceptible European varieties-a re-.. . . 

Hint. to Employe •• 
There is only one spirit that achieves a great success. 

The man who seeks only how to make himself most 
useful; who aim is to I'ender himself indispensable to 
his employer, whose whole being is animated with the 
purpose to fill the largest possible place in the walk 
assigned to him, has in the exhibition of that spirit 
the guarantee of success. He commands the situation, and shall walk in the light of prosperity all his days, 
On the other hand, the man who accepts; t4e un
wholesome<� of the demagogue and seeks only hpw little m, may do, and how easy 11e may render 
his place and not lose his employment altogether, is 
llDfit for servioe. As soon as' there is a supernumerary 
Oi!. the list, he becomel5 disengaged as least vii;luable to 
his. employer. The man who is afraid of dQjng too 
ni�eh is near of kin to hIm who seeks to do �thing, $DU'·WaH begot in the same family. They are neither 
Of them in the'remotest degree a relation to the man 
whose willingness to do everything possible to his 
touch places him at the·head of the active list. 
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ti;n';��08�r.'!0����ek"lR�sb��:_1!bteh'6r .. �:S¥';re':.':J\�g�:!';.'!.cd cially to grape growers in this country. Lichtenstein 
Mar.hall Thread Works "hlmney •. �Thelr elevations. foundation.. was a man of fine figure, whole souled and amiable 
:��c{��e����rcllYfti�n�[�'l!'�°'l.·;i::�"w�:c'!i��rt��:oSfu��� almost to a fault. All those who came in contact tion .... . . . ....... ................... . ................... ..... ... . . . ....... . 9'n6 with him bear evidence to his enthusiasm and his 
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lovable nature. He had also a poetic temperament, 
which sometimes led him astray in matters of exact 
science, but it may confidently be said that there are 
few Frenchmen who have done more toward advanc
ing our knowledge of the difficulties which the grape 
grower has to contend with, both in Europe and here. 

.. I.' ... 
Dr. WUUIUIl Perry. 

Dr. William Perry, the oldest person ill Exeter, 
N. H., and the oldest graduate of Harvard College, 
died there, January 11, aged ninety-eight years. He 
was .the sole survivor of the passengers on Fulton's 
first steamboat ride down the Hudson,seventy-nine 
years ago. He was born in Norton, Mass., in 1788, 
�d was a.member of the class 011811 in Harvard. 

© 1887 SCIENTIFIC AMERICAN, INC.
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writer and lecturer died, at his home in this �ity, of emery, No. 5 H, and the'lubricant simplywater;'which; In the thirteenth century, yellow, brown, rose, bl�k. 
catarrhal fibroid consumption. 'Two years ago he suf-. they had found as efficient as oil or turpentine, and 'and blue were added to tbe foregoing colors. Black 
fered from an attack of pneumonia that permanently much less troublesome. wax is a 'rarity met with in the seals of the military re
attected his lungs. His life is an interesting and typi- Thus the workman was able to drill thirty to forty ligious orders. 
cal one. For about forty years he was closely con· . holes per hour, the drill being run at 2,0 00 revolutions Among the ancients, ring seals were used not only for 
neeted with the house of D. Appleton &; 00. , as their per minute, and the drilling of forty holes through the sealing letters, but also, as small locks were not'com
lICientific adviser. Their list of scientific works maybe one-eighth inch glass using up about one inch of the 'mon, for,�g caske&; and chests that conta.i�:V� 
regard.ll<l a:slargely the outcome of Prof. ¥0l!mans'coun- tube. Mr. Towne added that it was impOrtant to keep uable objects; and they were even emploYed for seat� 
sel. He was bQrnat Coeymans, N. Y., on t�e '.3d o,f the emery well washed and cleaned, that is, with the ing the doors of houses and apartments., ',. . ' S'QiIe, 1'821. At the age of 13 he had ophthalmia, which dust removed from it which results from the abrasion Under the First Empire, people began to use.walers, 
fur' a while left him totally blind. His eyes were never of the glass. 

. 
which were brought from Italy by the soldiem and 

aga.in perfect., and he often lost the use of them. Not- For small holes, Mr. Stetson could conceive of nothing officers of t4e French army. These waf�rS were �Q.� 
,withsta.nding this obstacle, he studied and experi- better tl:ian the diamoIid drill. with a punch out·of a thin leaf made of fiour. :J!'inaHy. 
men ted in physics and chemistry, enjoying the assist- 4 I • I .. gummed envelopes 'gradually began to replace sealtDg 
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IS IS 0 wor sa o mc u e e 0 owmg: co 0 t d . d d f th Id Of th" t t f ClP er . .- a oc�ence en .L'am� 6. 
and the Constitution of Man," 1 853; .. The Chemical ry" an 10 ee 0 . e wor . . . 18 vas amou� 0 

.. I • I � 
AtJas," with text, 1855; "The Handbook of Household freI�t, probably mne-tenths 18 10 tows, sometImes 
Science," 1857; ., The Correlation and Conservation of reachmg 70 vessels to one tow. The tows 

.
are usually Drain Pipe Trap •• 

F " 1 864 d "Th C lt D d d b  M d made up of five vessels abreast, and are eight vessels In the convention of the American Institute of Archi-J:c:!i867 ; an e u ure eman e y o ern long, and their dimensions are 100 to 125 feet in width tects, held in New York city, Dec. 1, 2, and 3, a report 
He, . f 1 I ]  t . .  by about 800 feet long. Under the plan subl·titted by was presented by Mr. Glenn Brown, architect, Wash-� e was a success u popu ar ec urer, evmcmg a ' . T . , . - . t I ·  t . d th d t" f D . d the Staten Island RapId ransit (Jompany, such masses ington, D.O., on the subject of experiments in .. Trap s rong eanmg owar . e oc nnes 0 arwlO an , h . '  

S H d . 'th P fT' d II f th I t of vessels are to pass t rough a clear openIng between Siphonage." pencer. e arrange WI ro . yn a or e a - . b t 200 f t 'd 
t ' 1 t . thO t H h' If pIers a ou ee WI eo The investigations relating to this-subject wereca;r-er sec ure course In IS conn ry. e Imse was Th t th ·t th .. 
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ried out at the Museum ,of�Hygiene of the NavY De-
cl . 1 d' H I T d II d th . I h e mou 0 e r] an Iver, roug w Ie on y partment, at Washington, D. O. e,lnc u 1ng ux ey,. yn a ,an 0 ers. n 1871 e b t thO d h f . ht th h th ' . . 
�Up'the iBternationaI copyright system and organ_a ou one: lr as m�c relg passes as roug . e The experiments have been conducted with the vIeW 
ied ultimately. after several visits to England, the I Arthur Kill, and WhICh has 207 f�et dr�w ope�mgs, of obtaining simply facts, without the ulterior object'6t 
"I te t· al'S" S ·" Th '�_'.n'� .' '. - " 'plaee 11I 1IOSenourobstruc- iritrodUCimts O in�tenWd article, where eommercial ' �  � �«.>n_ �Ie�ce�erles. __ __ e_w � . '  on naVlg'atlOOj atld'tllUS'MUsoo consmetabte!<liiiII!e8 erests&fe eon' en; \Th�te were·teiitlf\JiiiiQe'l)NlJi ,�O�' � pulH18l:ied 10 J.illndon, �w York, Pans, from delay and collisions. The tows to go north Isting systems of trap ventilaiion, arid paterited�� Leipslc,MI�an, and St. Petersburg. ty-seven w.orks .tb)oough the Arthur Kill pass the proposed site of the that claim to need no ventilation. In testifJgth-e:·. {� have been Issued already. �n 1872 the Popula� l$cnenc6brldge' while the tide is running fiood, and when any ferent forms and manufactures, the fixtureS were 'snb'i' 
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at collision would produce great damage. They are much jected to a strain equal to What they would receive i1l penod been: e or In conJunc Ion WI IS ro er, I . th 'th . th h th . Rarit 'd t I . d 1 t' . t'h . rdi " �  
Dr. W. J. Youmans, who has assisted in the work. arg�r . a� ose. passmg roug e an raw, ac ua use, an a so s rams more severe an 0 nal'ol" 

H 1 'f b t ''''Id H' f th d and.lt IS ImpractIcable for these large tows to anchor, uses, and intended to cover unusual demands: ;"l'ij e eaves a WI e, u no ('.lll reno 18 a er an all d t th Rar't d Th T 
. . . .. 

th b th t 1 d d . t'll . as the sm . er ones 0 a e l an raw. e quote from the report:.. he maJority' of theexperi-, 100 er 0 ex reme y a vance In age, s 1 survIve . f th i '  h 'f b'd . ' "  
him. " boa.rd IS , therefore, 0 e op mon.t a� 1 a n .ge were men� have been made' to test the power of the trat'� 
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ne there to the injury of navigation in order to save a few let at the foot <if the soil pipe, and the (}penbig at'thEj 

lUUO 0 IS wor a ome. IS recor as a wor er h d d th d d 11 t th '1 d '  . f' 1 ru1 i h' '. bj ti' th' . ·t· , ... .. '" . d h' t al b t l '  t ed·tabl un re ousan 0 ars 0 e r80l roa company. roo , were c os<>Ut n t Is way su ee ng' e raps<"" 
un er ]S na ur 0 s ac es IS a mos cr 1 e one. The prOposed bridge, the report says, ls'also of in- 'the greatest strain which they could possibly' have� 

.. I • I • sufficient height, the lowest part of the !lupe" rstructure resist, for either siphonage or back pressure. :'1' -.. ThEt.\le-Drllllo&, Hole. In Plate 91.... ' 
being only 34 feet 8 inches above mean low water. For ductions arrived at, aooordmg to tests, are' as follo.': The,last :volume of the" Transactions of the Ameri- these reasons the board recommends to the Secretary. 1. The seals of ventilated tra.ps 'are�afe' 'aga.{rl.t:Mi can Society of Mechanical Engineers," recently issued, of War a bridge at the site proposed, the channel face phonage and back pressure. " 

> -
cOntains a discussion on the best method of drilling of whose east pier shall be on the Staten Island bulk- 2. The seals of unventilated traps lire riever s8.feftdtn holes in plate glass. which contains some points of in- head or shore line, and whose channel span shall give siphon action or back pressure, except hi deduction tet-est to our readers. 

. 
a clear opening of 450 feet; whose span next west shall four. ''Mr. Durfee mentioned his successful experience iIi be a draw span, giving 125 feet clear opening, the low- 3. The vertical vent should be three inches,' with· a drilling'holes three-sixteenths of an inch in diameter est parts of these spans being 50 feet above mean high four inch soil pipe. tliroughglais plates about one-eighth of an inch thick, water. The foundations of the pier should be so ar- 4. Traps connected on a horizontal pipe and lixtni'es by the use- ,of an ordinary bow drill, with spirits of . 

turpentine as lubricant. The holes were drilled trom ranged as to admit ,future deepening of the killi<> 20 discharging on the same level into horizontal pipeap-
feet. parently have no effect on unventilated traps. one side until the drill just punctured the opposite side .. Such a bridge will be an obstruction and an incon- 5. All varieties of non-mechanical traps are more of the glass; then the glass was turned over and the venience," the report says, .. but will not in any serious easily aiJected by back press.ure than by sipb.' Oil�.' \' ., holes finished by drilling fr-om the opposite side. ' . 

,,: Mr. Oberlin Smith recorded fair success with a very degree increase the cost of transportation. It invo!ves 6. The ball traps were not a.1fectedby backp�ure; 
some increase of cost·to the railroad eOmpany, hut no but by siphonage. -

Ba;rd drill and the same lubricant in drilling holes oile- more than it should bear rather than infringe on the 7. The Sanitas trap withstood Siphon action 'better hBlf inch'in diameter in plates one-quarter of an inch . . ... 
thick; 'but instead of turning over the glass, he put a pre-existing ri;hts of navigation.". than any of the patent traps,but was easily afleot6¢ 
pieeeof perfectly fiat Cast iron under the glass, with a: .. I. , � byback pressure. , .' S; The sewer air is more liable to enter ui18.Wa�s by Iiftlepiece of paper between, clamping all firmly to- The Seallog' o�· Le&tera· back pressufe through the seal of'the trap, beCau�e the' Jlget:ttlltee., r" �� permitted the drill to puucture the iron a How .were, letters sealed before the invention of seal remamslunbroktlll. '1'" 

gummed envelopes? In oIiI! oUhe last numbers of Le 9. DiiTeren:ce in friction, of iron and lead pipes niAt.de ''Hr. Ashworth referred to the reinarkable efficacy, of Lim'e, Mr. S. Blondel has an interesting article upon . , 
the sand blast steam jet in llrilling holes through glass, this subject, in which he d8l!cribes all the methods of no apparent difference in theep!eet .on the traps. 

- and Mr: Towne stated that that was, undoubtedly,the sealinl that have been successively employed from the .... I .. " 
Dest metbod where the work is to be done in large remotest antiquity. 'l'he first seals consisted of a ring A.D Early 8ubae"'�-:. �_ 
quantities ,-and oo.n be se�t out to be done. But for do- that was affixed to clay or bole, and later to cbalk or 

I 
In a note a.ceompanying his sub8eriptiQ�� 19r,,�� 

iDifthe-w6rkitismall quantities iu one'sown'est&blish- creta astat ica, a mixture 01 piteh. wax, an" plaster. Mr. J. 10 Em�Jlo of Bea�er Falls, Pa., � tA,,.,. 
merit';be instaifood the method employee! in the, WOrR The, �se 'of w*" �Id' rio� be,pn,'f.6 b8C0�e g8!)eral tillthe the � sublreri� to-t� �Ptrnl'm". " .. 
Dr the',,!_ &'Towne" }fan1l15etnringtJCoJilpMy,_ }!idiU8.�. lIee'inr.axi:�_ ytW,ow �'�:was m.1�llas beea eoll8taid;l,. ,oD�, 8 
Mi"fDg;I\(d.'-8eVeD�thB Of all indb Ul'ttialIl..- me ... � .. �tnaWi&.l..-. ,�Il,-eam . ... liO�fw:.�ed fo�f��, ;NOO1W.eaucW�toba.ve:a; t���'�"'_-:-faOKttiiCk. �;� �'�';"":'_� __ � ,papera��.�,�tAl. 
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CAR llRAD ATTACltlD!;NT. sieveev have opposite inclinations, the upper one "dis- portions ·. Of the 'mixture; The accident may'like'Wise 

In this attachment the body of the car is, as uBu8.l, charging .the kernels upon the lower one, from which occur · without detonation. Thus, the intiamed · gas, 
provided with a brake shaft having an u pper hand .they pass into. a conveyer i n  the bottom of the sepa- making its way' between the valve Ilhests' and betwee.n 
wheel. The lower end of the shaft is connected to the rator, which leads them to the crusher. The next stage the dOJDes. is . mixed with steam in such a proportion 
brake lever by a rod and chain. Upon the shaft is in the process is performed by the crusher, which is that it does not detonate. but acts like a burning 
placed a sprocket . wheel, with which engages a chain simply a strong iron frame carrying two geared and quickmatch. 6. l.rhe lowering of the manometric pres
passing around a second wheel carried by a shaft adjustable chilled rollers. From the crusher the ker- sure before the explosion is a consequence, of the 
mounted in a bracket secured to the bottom of the car. nels are conveyed to a heater, in which they are reduced presence of the gas, and denotes danger.-Ohronique 
This secon9 shaft carries a large,·band wheel, by; turn- to what may be. termed " a condition of cooked meal." Indust1·ielle. . 

Tpis meal is then wrapped in cloth in properly shaped,. -----_ ...... 1-<1.>-11 ..... -------,----,-
;;;;=;;;;;=;:=!:����i:=:;�iaiii packages to enter the hydraulic press, which ·is shown CAR STARTER AND B� 

in vertical section in Fig. 2. The main objects of this invention, whlclLhas; ooen 

QUATERIIASS' CAR BRAKE ATTACHilENT. 

Water is supplied to the cylinder, within which is a patented by Messrs. Thomas Cox and ThomaS Cox"Jl'.; 
hollow ram, through a pipe leading from a suitll.ble of Gloster, Montana, are to entirely dispense with the 
pump. Exten·ding · upward from the top of the cylin- use of springs, and to so arrange the. parts that the start
der are guide rods, shown in the cross sectional view, ing mechanism may be employed from time to time in 
Fig. 3, up and down wbich the pressing plates move: quick succession, should the load upon the car be ex
These plates, which are shown in section in Fig. 5, and cessively heavy. Upon the axle is keyed a tootbed 
the lower one of wbich is attached to the plunger, are wheel ,  and j ust 'above the axle is secured a do wnwardly 
built up in sets of two or more, the several plates in extending bracket, which serves as a pivotal support 
each set being loosely connected by bolts with each for the main operating '  lever, A, and for a beam lever, 
other, so that the lower plates of each set are suspended B. These levers are connected by links arranged as 
from the upper ones and are free to move upward, closely as possible upo'Ii either side :o( the fulcrum of 
when pressure is applied, independently of each other, the beam lever, to each end of which is pivoted a clutp,h. 
but are kept at their proper distances apart for charg- One clutch is connected by a link with the rocker, C, 
ing with the meal when the ram is down. Each plate carried ' by the'lever, A, while the other clutch is con
is cast in a single piece, then planed ' smooth, and nected with a sliding block, D, mounted upon the rear 
grooved to allow the oil to escape. The upper faces of end of the lever, A. A connecting rod, . E, extends from 
the plates are constructed with raised ribs at the inner the upper end of the rooker, C, forward to a bell crank 
ends and for a portion of the sides of the groQves ; lever, F, piv�tallY .attated to tqe fqrward end of the 
within the spa,ce thus fot;,lDed is placed a screen, Fig. 4, lever,,�-A,4 . t?e r(xLbeing.jfonnecteq to tbe ver.tical arm, 
of closely woven wire cloth, which allows the free pas· the othEu((i,rm extending forward in a plane just above 
sage of the oil to the grooves without exposing them to that occupied b� the forward end of the lever, A, and 
being choked by the material being compressed. From being provided with a weight. 
the above brief description it will 
be seen that this apparatus is very 
simple and compact, and that it is 
well adapted to the work required. 

These inventions have been pa
tented by Mr. Christian Baumg>ar
ten, of Schulenburg, Texas. 

ing which the brake shaft may be turned and the Cau.e. o£ Boller Explo.lon •• 
b�akes applied. The top of the brake shaft carries the The Ingenieur-Conseil, of Brus-1J,Iuai ratchet wheel, engaged by a pawl forced into en- sels, has recently published a paper g�ement with the wheel .by a spring. The pawl is by Mr. Rochereau, formerly an 
. e8.J.ri.ed by a vertical rod, to the lower end of which is artillery officer and director of the aeliured an outwardly extending lever arm, the:arrange- Haine-St. Pierre Works, upon the ��. being s�ch t�at by throw.

ing the lever for.ward eauses of the fulminating explosions (tow�r,d the rIght 10 the e�lgravmg), the pawl WIll be of steam boilers, which are nearly moved from engagement wIth ..the ratchet wh�el; thus , always accompaniecr-iviillr"o:t1tte-· , • •  " ,  • 1 . 0< n " h  • � •• �_L__ " .  , _. ,h.M . .  "'.  , ,:.1 .. .,.:·; ... • �-��.", r.....,� .. -'.l.,.-""""--= · ceO'eu-uy;-i>ne-or'��1f� 
.. ��HHle modI1icatlOn of thIS constructIOn the lower hand tonations. Mr. Rochereau thinks whe�l � dispensed wi�h, its �lace being supplied b! a that such explosions should . be at�atehet level', the re�lpTocatmg movement of ,,:hICh tributed prinCipally, if not exclul,�parts a rotary motIon t� the short shaft ca�rym? a si vely, to the inflammation, through sprQej:{et wheel of the cham: In another modJficatI�n an electric spark, of a mixture of tbe spT?cket w�eel� and cham are replaced �y a tr!1l0 air and pure or .more or less carof gearmg . . It IS eVIdent that� by means of this at�ach- bureted hydrogen gas produced in , ment, the brakes may be apphed or released from eIther the boilers. After citing numerous tlle r?o� of th? car or from the ground. facts. and calculating the exp/insive ThIS mventIOn h�s been patented by Mr. Reuben power Of a mixture of air and pure 

Qua.termass, of Mohne, Kansas. or carbureted h:ydrogen, he oon-
... , • 1 .. eludes as follows : 

APl'ARATUS FOR EXTRACTING OIL FRO. SEEDS. 1. In boilers that have exploded, 
The apparatus here illustrated is designed, for ex- there exists a mixture of air and 

tractirig the oil from cotton and ot,her oil-bearing more or less carbureted hydrogen. 
seeds. The seeds are led from a gin, by a conveyer, 2� Boilers fed with water containing 
into the hopper of a huller, where the hulls are sepa- organic matter, especially fatty sub-. 
l'atoo. from the kernels, the former being allowed to ,stances, have been most frequently 
escape through a chute to the outside of tlie buildjng, !the ones slib)ect to explosion. 3 .. 

COX'S CAR STARTER AND BB,AKE. 

whtMHhe latter pass by another chute direHly into a 'Organic substaIll'-6s-animal or vegetable-are sources These parts project outward . through a vertical 
crusher. The huller is provided with two metal burrs of an abundance -of hydrogen, which is derived from guideway formed by a bracket secured to the platform, 
having slots in their faces to receive sharp knives ; one their decomposition, probably when, contained in an the points of the t wo 'levers ' being in the path of it. 
of the burrs remains stationary while the other rotates. insoluble soap, they are highly heated. A sloping de- latch piece pi voted to the end of a lever, G, pivoted in 
A. sheet iron casing inclosing the. burrs is provided with posit may be a proof of the presence of such sub- a frame, The latch is formed with a heavy arm, H, 
a spout, which :oonveys . the hulled seed into a screen stances ; it  may be formed in the water at any depth ; which is guided in a. verticai way formed in a bracket, 
box or separator which has two sieves. rigidly connect- and it does not indicate that the water has lowered to K. . The u.pper face of the latch is curved, and upon its 
ed together, and ' suspended within the box in such a that point. 4. The electric spark which is produced lower end is a stop which bears against the under edge 
manner as to receive a reciprocating motion. The through the friction of globular steam in narrow pas- of the lever. G, which carries a . weight. A IIhaft 

,J 

IJ 
14 

5 

sages is the firebrand tbat mounted in a frame carries two arms, I J, the ' ends of 
Jights these mixtures of . ex- which are forked and forr�ed with holes, thr�l1gh 
pansive gasses. The result is which the shaft passes. The forked ends ofthe levers 
that the dangerolls moment are formed with shoulders, against wbiGh a lever 
is that in which' the engine mounted upon the same shaft may be brought to bear. 
is started. EnginQer Parklls The ends of the levers, I '  al'ld G, are ¢onnected ' by a 
has observed that out of 24 link. The normal position of the parts is shown in the 
marine boilers, 19 exploded at engraving. When the operating lever is thrown to the 
the moment of starting up, left, the lever, I, will move to carry down the unweight- . 
and 4 whe.n the piston had ed end o,f the lever, G. This motioiI will rock the bell 
reached the end of �ts stroke. crank lever, and thereby adVance t'lle -rod, E, wlIen the 
But the explosion may �Ill" clutches will be thr<>wn .. into ' eTigagefileilt' with the 
wh�n the engine is not 1:un. toothed wheel, As the lnotion"of tlm mttiil:lev(iriilcon
ning, since the gas, having tinued, the rrOd, A, will be carried . downWar!i to rOck 
filled. a space,. such as that in the beam, B, and start the wheel forward, as will be 
the dome, may, by flo�ing understood. The extending 'encl, H, of .the latch ·then 
into the .upper part ' of . the strikes the lower edge of the slot in the bracket, K. 80  
boiler, reach an. imperfect' that any continued movement of the ma,in lever wllt 
joint where ap, electric spark cause the latch to free itself from the levers, which will 
¥I ,  PrOdu�. ,: 5. �bQ. , liv� b�,��turned by the action ,of a pak of weigh(ed a.�� 
:, ,.f� .. p.m:an .. . _.: .. ... ·� ... ·.,y,.!,�� . ... w .. '.'_:�.' � .... ·:O.UA. ,!.· .. ... ".' . . �.� . .. c.',.', �re; .. .. t .. !l'.�." .. ID!?Hn� , �n" a ,\>!acf�t .attached, ,� , tbe' bot�� °n� 
..... � � � I.'?hf "' . '" �r. ,1'llese arms carry a roller. MThlCh bears a�ust tlJe aud,,��IiHs ' 9WlI,. .,� . Ptit ;ht!d� side',�f the leYer; A; When'�li.e OPElI:a.�'-IeVei 
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has been returned to a. vertical position, the weights on 
the levers, G and H, will reset the parts, so that, by 
again'moving the lever, an additional force may be ap
plied to- turn the wheels. 

The braking mechanism consists of a rock shaft 
having arms .carrying brake shoes. Rigidly connected 
to the shaft is a forwardly extending arm, L, which is 
coupled to the end of the lever, J. . As the main lever 
is thrown to the right, the forward end of the arm, L, 
will be depressed, and the shaft rocked' to carry the 
shoes against the wheels. The same mechanism ope
ra.tel! brakes bearing against the rear face of the wheels. 

closer to the'plant: The end bemg riiade slanting, a shank above the point. In case the pressure upOn too 
forcing action is eXerted toward or from the platlt. The point is more than equal to the tension of the spring, 
outer edge is straight belOW, but spreads out laterally the point will move backward, the shank moving foi'
and upwardly in a curve, and is also beveled. This ward. This movement will draw the bent arm forward 
construction provides for the surface of the ground be- and the upper end of the level' downward, and thereby 
iug cultivated without disturbing the roots of the plant. increase the tension of the spring which, upon the . . re;. 
Above the curved portion the IJdge of the blade is moval of the pressure, will return the parts to their 
rounded, the object being to prevent injury to the original position. In case of over-pressure, the bent 
plant. The blade is secured to a standard by screw arm will strike the back . of the shank, and thusJock 
bolts' ananged one above the other. One of these bolts the lever and shank, so that no injury, can be �QJi� the 
rests in a countersunk seat formed in the sides of an spring, ·· The distance the aim moveS ls regillat�(f by a 
oblong slot running in the direction of the width of the set serew in its lower end. Shbuld the point enter the 
plate, to provide for the lateral adjustment of the lat- ground too deeply or .strike an obstruction, tllellballk 
ter from a fixed center formed by the other bolt. This will yield, so' that the point will automatiCally run 
adjustment of the bll.l.de, shown by the dotted lines, en- mOi'e shallow in the ground, or paSs · the obstruction 
abIes the operator to plow either close to the plant or 
away from it. 

The blade may be used either wIth its straight side 
next the plant, as when the plant is small and requires 
the earth stirred close to it, but does not require the 
earth to be thrown toward it ; or the shovel may be 
turned so that its curved edge will be pre!\ented to the 
plant, when the roots will be left undisturbed and the 
earth thrown toward it. The sharp cutting edges per
mit the shovel to be readily shifted while in the ground, 
and hence it can be more easily managed than if the 
edges were square and blunt. 

This invention has been patented by Mr. James M. 
Sanders, of Morrisville, Ohio. 

� ... I . . .. t.) 
CODIlfATION TOOL WRENcH. 

This tool may be used as a hand and pipe wrench, 
wire cutter, wire nipper, screw driver, tack drawer, 

Upon the main lever being returned. a weight carries measuring rule, and for other purposes. The fiat cir
the parts to their normal position. Further informa- cular ends of the arms are connected by a rivet. 
tion concerning tb,is P!l!tent, wbicil is for sale, may be , On opposite sides of the rivet the circular ends are 
had by addressing the .inventors, as above. formed with notches, the outer pair of which form 

DVILLE'S CODINATION PLOW. 

.. 4 • I .. wire cutting edges, while the corners of the metal at 
COllBINATIQN PLOW. the side of the other pair are rounded. to enable the 

Upon the plow here illustrated either wooden or me- arms to grasp wire for the purpose of stretching it 
tallic mouldboard!\ may he used interchangeably: The without dallger of cutting it. One arm is curved near 
iron standard is bolted to the under side of the beam, its free end toward the other arm, and its extremity 
there being a pla,�I}. qP'Qn.the up-pet.end oUhe !Standard 
through . which , bolts , pass. The standard projects 
downward and forward,' 8ud � provided with a flange, 
upon which 're!!ts the 'poiilt; which is 'secured by a JJolt 
and steadied by Ii rearWar(Uy extending bar fi'tting in 
Al'eee�1:'I in ��da.rd, a,s !\ho�n In Fig. 2. iT �St. bM� 
��h�:���!s�S�l���!�·

s�W� . :  
flange upoIctne s an d. . ne nioni' ard, ·:Fig.' 3, 
has a flange fitting beneath the real' edge of the share, 
the extreme upper edge of· the share abutting against a 
shoulder.'.on the board. The handles of the plow are 
nnited by braces, one being beneath the beam ; the 
landside handle is bolted to the rear end ofthe beam 
and to the rear end of the bar that steadies the point, 
while the lower ehd of the other handle is bolted to the 
mouldboard when the latter is made of wood. When 
the mouldboard is of methl, the lower end of the han
dle is stepped in a sock�t · secured. to the rear face· of 
the board. Although a wooden mouldboard pulverizes 
the earth more thoroughly thatl one of metal, it is not 
always desirable to 'use the' former. hence the need of a 
plow haVtIig iriterohangeable mouldboards. 

This iqvention has been patented by Mr. S. S. Ne
ville, of Burnsville, Miss . 

.• Ie i .  
CULTIVATOR TONGUE A.Im SHOVEL. 

The engraving illustrates an invention which consists 
ill a cultivator Shovel, forming a combined tongue and 
shovel, capable 01 being adjusted laterally from a fixed 

.. . . .. ..  
CULTIVATOR BEA.Il AND POINT, 

The poiflt shank is pivoted to the beam by a bolt. 

AnY a. WTH'S CULTIVAT0lt BEAK A.Im POIl'{l'. 

withOut injury and without jerking the plbWm�q or 
team. 

This invention has been patented by :Messr!!,. N. J. 
Ady and J .  W. Haith, oi' RockpOrt., Atchisoll County, 
Missouri. 

• f . liI .  

IMPROVED TOBAQCO PLANTER. 

The acco!Dpanying engraving ill ustrates a planting 
machine especially adapted for automatically setting 
tobacco plants, but also applicable for setting, and .. t& 
setting other plants or seeds. In the fra.me of th� 
planter is journaled a large wheel which carries the 
plants to the ground. The forward end of the frame 
is supported by inclined wheels, which throw ·the earth 
back into the furrow and pack it around the roots of 
th� planta.. To the froM of the frame is held the fUr,.. 

Attached flo the beam is a spring, so arranged that it ' 
exeRs a constant backward pressure upon the shank 
ahove its pivot. The spring thus holds the iShank and 
point to their work until the pressure on the point 

SANDERS' CULTIVATOR TONGUE A.Im SHOVEL. oveI«omes the tension of the spring, when the point 8lK.ONS' DRRO\'IiED 'fW0Cl0 1LA.l1'l'D. 
" and point shank will spring backwarq and thereby les-. 

ce.nter or pivot. The lower part of the blade, which is sen the preSl!ure upon them. The lower end of the On� of. the olamp8-the nnrnbe'l' ()f W� " i_ �' 
sh

.
o .. w ... . �. de . .. tached 1.·n the ' l"l

.
'.S' .. ht hand view, form ..

. 
s
. 
. th. e .. , lP. 1 riD.g . .. . i.8 .l!.t.tac. : .? 00. to a Y. Ok .. e '  secured

. 
t

.

o

. 

t

. 

�e bea.... .. . tn, .a.n .. . •  d .  erned (by: the. .dlStan06 apart at whfcll the pla.Qtal-' 
to�gUe part,. while the upper portion forms the shov�l: 1fs upper e�d 18 held in a s.<>cket formed, In , �verful. to be � in t� �d.:1f� a.-�t:  and � it 
TIt.� straigl1t vertical . edge. is beveled on. its undeJ' sur- crum!:ld iiQ a Y(J\e <t9:�'�eam, a,nd.u �tteI!:�1 ·a around forward untIl ·it ciS; 'tl.,ld, 'tOOt. ,cl()"'Jl��A m 
f� t.o ftJrtn a cllttlng'edge,'whieh adaptS the bl8de tci' Irod1:ija.·�� $rtn"ptvO� W the l�� r�.lte:���his the f�I'l'O�. The clamp thell o.pe��, �t,s � S�klPg 
thiit ple�Jt8." The lower angular end ia alsO b6veled .tmb··is�� to�jIQIllt'ihaOlbT.tl61ipHnt hekf .• �1t;. �d tb� plant dro'ps .into .tlle . .  ��'fV'i w}1en 
to tQl'm.'enit.inft·� and serveS tc? work the ea;rtb in place by ,wo lup formed. at the flOAt .. of the tile iDoUned wheels roll the Wth baok, tnto the ·  .... 
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68 
row and pack it around the root of the plant, the 
earth being packed by the wheels harder at the base 
of the furrow than at the surface. This way of pack
ing the plants prevents them from being washed out 
by rains, and at the same time allows the necessary 
moisture to pass freely to the roots. The plants are 
setin a little ridge above the' ground level, making it 
easy to plow closely when cultivating them. At times, 
on soft ground, one of the inclined wheels may 'be dis
pensed with, when the earth will be pushed back into 
the furrow by the other, the plow wings being so 
arranged that the one next the inclined wheel in use 
will throw out most of the earth. By means of suita
ble lever connections, the three forward wheels may be 
lifted in turning the machine. 

This invention has been patented by Mr. Andrew A. 
Simmons, of Greenvale, Ill. 

. .  -- . .  

J titutifi, �mtri,all. 
localities; if accurate flgures could be given, is consump
tion, or rather tuberculosis, since in such comparison it 
is desira.ble to reckon all the deaths due to tubercle, 
whether it affects the lungs, brain, or other organs. 

Unfortunately, the reports are not so given that such 
a comparison can be made. A disease is by no means 
always contracted at. the place of death. On the other 
hand, a certain proportion of those who contract this 
disease in a large city go to their old homes in the 
country or to various health resorts to d ie, thus m,aking 
returns for cities necessarily inaccurate. Taking the 
figures as given, however, we find that for each 100,000 
inhabitants there die from phthisis in Havre 494, Lille 
463, Paris 453, Nancy 361, Rheims 340, London 205, 
Berlin 346, Breslau 361, Ham burg 309, Dresden 390, 
Leipzic 363, Munich 415, Nuremberg 475, Vienna 677, 
Buda-Pesth 642, St. Petersburg 553, New York 371, New 
Orleamd\!l4, and Philadelphia 298 . 

[JANUARY 29, 1 887. 
Paste Cor Label ••• 

BY LEO ELIEL. 
The formulas here presented, with samples, are not 

original with the writer, but have beeu in use by him 
for many years with entire satisfaction� 

1. Gnm tr&.gacanth . .. . . . . . . . . . . .  . . . . . .  . . . . . . . • . . .  . . . .  . . .  1 onnce. 
" arabic . . . . . . ..  . . . . . . •  • • . • . . . . . . . . . . . . . . • .  . . . 4 ounces. 

Dissolve in 
Water . . . .  . . .  . • . . . . . . • . . ' "  • • • • • • . • . • • . . • . . . . • . . • .  1 pint. 

Strain and add 
Thymol . . : : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14 grains. 

Suspended in 
Glycerine . . . . . . . • • • • • • • • • • • • . •  , • • •  , . • • • • • • . . • . • . . . . .  4 onnces .. 

Finally add 
Water . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . .  to make 2 pints.

' 

This makes a thin paste suitable for labeling bottles, 
wooden or tin boxes, or for any other purpose paste is 
ordinarily called for. It makes a good excipient for 
pill masses, and does nicely for emulsion�. The very 
Rmall percentage of thymol present is not of any con-

The .... eUle. In a Storm. .. 4 • I .. sequence. This paste will keep sweet indefinitely, the The construction of the jetties at the mouth of the C ore Cor Diphtheria. thymol preventing fermentation. It will separate on Mississippi River has proved to be one of the works the Dr. A. Brondel writes, in the Bulletin (Jeneml de standing, but a single shake will mix it sufficiently for most ingenious in its nature and most valuable in it 'i1'he rapeutique of N obember 15, 1886, concerning the use. results of all our public efforts. The success is to-day treatment of diphtheria by benzoate of sodium, and 
obvious as the sunlight, and the stupidity, ignorance, asserts ,that of two hundred consecutive cases he has 
hatred, and professional rivalry which once raged not lost a single one. He admits the possibility of a 
with furious bitterness against Capt. Eads are hUl3h- mistaken diagnosis in some instances, but, even exclud
ed, let us hope not without penitence and shame to ing fifty per cent on this account, he still has oue hun
the guilty and the foolish. At the very outset the army dred cases without a death. His method is as follows : 
engineers opposed the project as one founded on wrong Every hour the patient takes a tablespoonful of a solu
principles and impossible of success. Thel lucid and 'tioll of benzoate of sodium, fifteen grains to the ounce, 
frank explanation of -Capt, Eads they were as unable and at the same time one-sixth of a grain of sulphide 
to comprehend as the negro who blackent'd their shoes of calcium in sirup or granule. In addition to this 
-'another instance of the imbecility that is so often en- the throat is thoroughly sprayed every half hour with 
gendered by red tape. Then came the "outlet theory," a ten per cent solution of benzoate of sodium. This is 
a system so unscientific and fallacious that one almost done religiously at the regular intervals, day and night, 
blushes to-day to think that so many Americans could but no other local treatment is employed. No attempt 
be btought to countenance it. Then followed furious is made to dislodge the false membrane, and no pencil
red-hot shot from a portion of the press, whose fitness ing nor painting of the fauces is resorted to. Tonics 
and intelligence are shown by the crude criticism and are given and antipyretics are used when occasion calls 
shallow assertion they uttered, either from ignorance for them. The nourishment consists of beef juice, ten
or spite. der rare meat, milk, etc , but bread and all other arti-

The Cincinnati Comme rcial was the bi� goose that cles which may cause irritation of the throat are for
led the cackle, and a train of silly ducks quacked to the bidden. The sick room is kept filled with steam from 
(Jomme1'cial's music. If a single fact more than such a vessel containing carbolic acid, turpentine, and oil of 
as were known was wanted to confirm the confidence eucalyptus in water. . 
now felt in the jettie8, the late storm in the Gulf has The employment of benzoate of sodium is not a new 
supplied it. It has often been asked how the jetties method in the treatment of diphtheria, for it has been 
would stand one of those overwhelming tempests that tried and is recommended highly by Letzerich, Kien, 
sweep over the Gulf at intervals of yt'ars. Such a tem- Ferreol, and others. But this, -of course, speaks so 
pest we have recently had, ana- the jetties catne oilt 'of uiuch the more strongly' in fav"6Y'"Or�mednm1d toe 'L-oOHIe() · wnll womu line IlurUt .. 'i'OJU corces aSSaIled � 1'frofi([ersresurts wereoett(rr tlian·tliose obta.ined 
them stanch and victorious. The storm went beyond by others using the same drug, it is to be presumed 
any to which the jetties had been exposed, beyond even that his method of employing it is the best.-Medical 
the noted hurricane of 1883. Not only did the jetties at Record. 
the mouth of the Mississippi withstand the might of • • • • .. 
the storm, but those at the Sabine, not half finished, A n tidote. Cor Pol.onoo. Chemical •• 
did the same. They are built on the same system as Many serious accidents, says the Moniteu1' des P ro
the Eads jetties, and the might that held out at the its C himiqnes, happen or may happen, in conse
storm was the same fragile-looking willow mattr� quence of a loss of time in the application of reme
that are used there. Major Heuer, who has supervi8fon dies in the case or absorption of, or burning by, such 
of the work, has carefully examined what effect ft has poisonous chemical products as are commonly ern
had upon the unfinished work. The New Orleans ployed in the industries. The following antidotes are 
Picayune reports that Major Heuer " found the Sabine recommended : 1. For phenic, sulphuric, muriatic, 
jetties entirely uninjured, and no material change in nitric, or nitro-muriatic acids, creosote, tincture of 
the depth of the channel between them. They had iodine, or phosphorus, use the white of an egg well 
withstood the fury of a storm that had swept away beaten up in water, and a teaspoonful of mustard in 
every human structure upon the adjacent land. "- warm water. In case sulphuric, " nitric," or muriatic 
Memp his Appeal. acid haS been swallowed, it is necessary to take lime 

• , • I .. mixed with as small a quantity of water as possible. 
HeaUh oC Enropean CUle... 2. For �hromic acid, the chromates, and qolo�s that 

Tlie Revue d'Hygiene for October 20, 1886, contains have chromium for a base, the compounds of copper, 
an interesting article by Dr. Bertillon, the Chief of the and such preparations as have antimony for a base 
Statistical Bureau of Paris, on the comparative health- (such as tartar emetic), and the compounds of mer
fulness of the principal European cities for the year cury and zinc, use the whites of eggs in abundance, 
1885, from which we take the following notes : and, as an emetic, mustard, which, however, is use-

Typhoid fever was more frequent in the French cities less if the poisoning has been done by tartar emetic. 
than in others. At Rheims it caused, per 100,000 in- 3. For ammonia, soda, potassa, 1;he silicates, and the 
habitants, 151 deaths, at Mar8eilles 149, at Nancy 133, alkaline hydrosulphates, use vinegar and afterward 
at Toulouse 79, at Havre 74, at Paris 63, and at Lyons oil or milk. 

2. Rye 1l0nr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 onnces. 

Powd. acacia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11l onnce. 

Rub to a smooth paste with 8 ounces of cold water, 
strain through a cheese cloth, and pour into one pint 
of boiling water. Continue the heat until thickened 
to suit. When nearly cold add 

Glycerine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 ounce. 
Oil cloves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20 drops. 

This is suitable for tin or wooden boxes or bottles , 
and keeps sweet for a long time. 

3. Rye 1Ionr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 onnces. 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . " . . . . . . . . . . ' . . . ; • • • •  1 pint. 
Nitric acid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 drachm. 
Carbolic acid . . . . . . . . . . . . . . . . . . . . . . . _ . . . . . •  • . . . . . . . 10 minims. 
Oil cloves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 minims. 
Glycerine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 ounce. 

Mix the flour with the water, strain through a cheese 
cloth, and add nitric acid. Apply heat until thicken
ed to suit, and add other ingredients when cooling. 
This is suitable for bottles, tin or wooden boxes, and 
will not spoil. 

4. Dextrine . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . 8 parts. 
Acetic acid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 parts. 
Alcohol . . . . . . .  . . .  . .  . • • •  . . . .  . . .  • . . . . . . . . . . . . . . . . . . . . . . 2 parts. 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 parts. 

Mix dextrine, water, and acetic acid to a smooth 
paste, then add the alcohol. This mak.es.a...thi.n.paste, 
and is well Buited for labeling bottles and wooden 
bmelr;-but is not· suitable for tm' b0x'e5. -

_ --.. 1-- ,0- r - ---iiiJliFTT"--
Hose. Cor a Small Garden. 

Twelve dwarf plants may consist of three Gloire de 
Dijon and one each of Chestnut Hybrid, Abel Car
riere, A. K. Williams, Baroness Rothschild, Captain 
Christy, Charles Lefebvre, Duke of Edinburgh, Victor 
Verdier, and Prince Camille de Rohan. For walls, I 
should recommend Gloire de Dijon, Aimee Vibert, 
Belle Lyonnaise, Bouquet d'Or, Devoniensis, and Jules 
Margottin. I.n this selection" of eighteen plants, I have 
suggested planting four Gloire de Dijon, for the reason 
that it is, without doubt, by far the best outdoor rose 
grown, and will produce during the season more satis
factory blooms for cutting than any other rose-which, 
to my mind, is the chief object. Devoniflnsis is a more 
beautiful flower, especially in the bud state, .,but then 
the propOl'tion of bloom is about one to six. Aimee 
Vibert, with its vigorous growth and beautiful foliage, 
dad in summer with a canopy of snow-white blossoms, 
is very 'beautiful, but still not to be compared in use
fulness to Gloire de Dijon, which from May until No
vember yields blooms of excellent quality, shape, and 
perfume. As regards stocks, have them on the common 
brier, and plant low, so that they may form " own 
roots."-J. K., The Barden. 

• • • • •  
Arkan.a. Coal. 

Much has been said lately in the local newspapers 
regarding the valuable resources of Ouachita County, 
Arkansas. The most valuabl� discovery made in this 
section is the vast deposits of brown and cannel 
coals. These coal beds are situated on the Ouachita 

4.2. In Brussels the proportion was 19, in Amsterdam 4. For prussic acid and its salts, the cyanides of 
11, in Munich 18, in Berlin 17, in Leipzic 16, in Konigs- potassium anp. mercury, the sulphocyanides, oil of 
berg 38, Dantzic 33, Hamburg 32, Vienna 14, Copen- bitter almonds, or nitrobenz'ne, pour water on the 
hagen 8, St. Petersburg 90, London 17, Manchester 21, patient's head or spinal column, and put mustard 
LiverpooI:s1, Edinburgh 34, Dublin 55. In New York plasters on the sole of the feet and the stomach. Do River, running on a line with the river about fifteen 
the proportion was 26, Brooklyn 23, Baltimore over 38, not let the patient go to sleep. miles north of Camden, nearly to the Little Missouri 
and Philadelphia 64. per 100,000 inhabitants. 5. For ether, petroleulll, benzole, fruit essences, and River, a distance of ten or fifteen miles overland in 

On the other hand, scarlet faver has been less fatnl in concentrated alcohol, take strong mustard as an length, and thence running west about six miles. A 
France than in other countries, the only French city emetic, with much warm water, cold baths, and number of drifts have been made in various localities 
in which it caused a notable mortality being Marseilles. fresh air. Keep the patient awake. where the coal cropped out, showing a thickness of 
where it was 23 per 100,000 inhabitants. In Leeds it 6. For the compounds of baryta or lead, use mus- the vein from two and a half to six feet. Duri ng the 
was 63, in Liverpool 33, Glasgow 56, Dublin 50, New , tard as emetic, with warm water, Epsom salts or late war many barrels of oil were extracted from 
York 40, Brooklyn 54, Philadelphia 39, Berlin 32, Dant- Glauber's salts in water. this coal. ' The rllins of the old government reduction 
zic 61, and Chris1iiania 131 per 100,000. 7. For arsenic and its compounds, use mustard, and works are yet to be seen near the bank!'! of the river, 

For diphtheria the figures are, per 100,000 inhabit- dialyzed iron with magnesia, and, afterward, oil, but the old drifts have all caved in. The coal lies 
ants : Marseilles 98, Amiens 113, Nantes 97, Toulouse milk, or mucilaginous liquids. embedded in rugged, high, hilly lands, and the veins 
65, Lyons 25, London 22, Liverpool 23, Glasgow 22, 8. For oxalic acid . an� its salts, use lime or .lime run in a horizontal direction at the base of the hills, 
Edinburgh 17, Manchester 6, Dublin 8, New York 94, water, and afterward castor oil. so that instead of sinking shafts from the surface, all 
Brooklyn 77, New Orleans 59, Philadelphia 62, Berlin 9, For nitrate of silver, use kitchen salt dissolved that is necessary is to run horizontal drifts from the 
155, Dantzic 150, Dresden 142, Leipsic ' 137, Munich 71, in water, and mustard as an emetic. base of the hills in the valleys, where outcroppin�s 
Strasbourg 55, Stockholm 122, Christiania 434, and 10. For the nitrous fumes from the manufacture of are discovered. It is easy coal to mine, is of a superior 
Copenhagen 57. nitrate of iron, or of sulphuric acid, take acetic acid, quality for fuel and heating and steam making pilr-

The cause of death, which is of great interest for as strong as can be endured, ill small qq.antities at a. poses. 
---------------------�----------------purposes of compa.rison of the healthfulness of di1ferent time. • From a paper read before the American ;Pharmaceutical As8oclaijon. 
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'0041 Soplll.&tea,lon.. CJeUulot.. But numerous applications have been found in the 
" There is no such thing in this city as the adultera- BY IAJlUEL P. UDTLaB, _.D., PBOFE880B OP OBBJlUTBY; tll!IlVD8lTY last few years for this material, some of which are, no 

tion of articles of food, as a sanitary question," said OF PlINN8YLYAIUA, U. 8. A. doubt; destined to totally change the present condition 
Health Comlllissioner De Wolf, of Chicago, to an E'oen- The material which is now generally known under of important industries. The very perfect imitations 
ing Jou rnal reporter who asked him � what �xtent our the name of " celluloid," although known too as of ivory, amber, agate, and fancy marblcR now made of 
food supply was adulterated. " There is a sophistica- II zylonite, " was first prepared by the English inventor, celluloid have led to its use as an excellent material for 
tion of article� of food, and that sophistication is a com- Alexander Parkes, about 1855, and introduced by him the handles of knives and cutlery, as well as for um
mercial fraud, but that is all there is to it. The sophis- to the world under the name of " parkesine." His brella . and parasol h�dles and simi�r fancy articles. 
tication of cane sugar by glucose is not a sanitary ques- method at first consisted in preparing nitro-cellulose, It is superior to ivory, in that it will not crack . ot be
tion, for glucose is as healthy as cane sngar. , The mix- or pyrQXylina, by treating some variety of pure come yellow with age, and to amber and precious 
ture of certain fruits with pepper berry to the extent cellulose to a bath of mixed nitric and"1Kllphuric acids, stones in Its ability to stand a sharp blow or fall. 'It is 
of 8, 10, or 15 per cent is a fraud upon the conSllmer, in which it undergoes the chemical change known as replacing ivory, moreover. in two quite dissimilar uses. 
but has no insanitary feature. So with the sophisti- " nitration, " and is converted into. nitro-cellulose. It is used now almost exclusively in America in th� 
cation of all �pices. The mixture of ground lemon Parkes then dissolved it in liquid solvents, like wood manufacture of piano keys, as an entire key board can 
shucks and ground cocoanut shucks with spices is com- naphtha, mineral naphtha, nitro-benzol, or glacial' be finished to look perfectly uniform and true in shape 
mercially a fraud, but it does not affect the sanitary acetic acid, and theu driving off the solvent by evapo- and color-a thing extremeiy difficult with ivory, and, 
product. Coffees are sophisticated and adulterated to ration, or precipitating the pyroxyline out of the so- with the increasing scarceness "f this material, likely 
reduce the price. and the Rio coffee berry is by a pro- lution as a semi-solid, curdy mass, which is then pressed to be more difficult in the future ; and 'n the manufac
(,AlSS of roasting and po1i8hing made to resemble the Old and dried. Later, he adopted the use of au alcoholic j ture of billiard balls it has great advantages over ivory: Government Java. Flours. the various preparations of solution of camphor for the solvent. Indeed, Par�s It can be given ally desired density; and bardness, and 
oatmeal, and starch of all:kinds, are neither sophisti- and his successors stated that aU. the ordinary volatile its density will be absolut.ely uniform throughout the 
cated nor adulterated in any way in our city. The solvents are improved by the addition of camphor. sphere, t.hus making the ball much truer in the hands 
most our chemist finds in our milk is the addition of Parkes abandoned the manufacture in 186'7, on account of a skillful player. 
water or the removal of cream. There is occasionally of the difficulties in its · manipulation, although he Among the other applications of a more or less prom
found, however, in pickles, cooked and prepared for made a fine exhibit of his products at the Paris Expo- ising kind that have been found for celluloid in recent 
market, a slight trace of copper: This copper is used sition in 1�7, obtaining a prize medal therefor. years, are the use of it for harness trimmings, as -.it 
to give them the bright green tint. That is poisonous Daniel Spill, also an Englishman, in 1869 revived the stands exposure to snow, sleet, rain, and blistering sun, 
and is objectionable. It is probably true, also, that use of one of Parkes' methods, and, indeed, got a patent as well as frequent washing, and gold and silver can be 
there have been. times in this city within the last ten for the use of camphor or camphor oil, in . connection worked in tIle orD�entation witbout � � tar
years when confectionery was colored with some salts with aleollol, as a solvent for the pyrox�ne ; but his, nishing by IlUlphur contact, an annoyance: inseparable 
which aTe hfghly objectionable, buH presume. this cus- American patent wa8 afterward declared valueless QY from other Inountings ; tor. the , manufacture <li �wery 
tom has ceased. It is true, with the exceptions I hAve Judge Blatchford in a suit brought by Spill against wheels. which, with this material · as the base, hlJ,ve 
tQld you, there is no adult.eration. It may be true that the Celluloid Manufacturing Company. After the fa11- proved to be superior in action and more d urable than 
peas are used to sophistic!l.te coffee. · ure of Parkes, the first inventor, in making a merchant- all other wheels ; for covering corset steels, and trusses 

" They make coffee berries out of them. That is get- able article, no neW discovery occurred in the ma�ter and surgical supporters ; for plates for artificial teeth. 
ting to be quite an industry down in Connecticut, until the Hyatt Brothers, then of Albany, N. Y., after in which use it has largely superseded hard rubber and 
whflre they manufacture wooden nutmegs. That is a considerable experimenting, found that solid gum cam- metals, being stronger and healthier than the first and 
commercial fraud, but has no insanitary feature. I phor, when in· the melted state, became a perfect solv- lighter than the second ; in the Inanufacture of rims for 
have heard, also, that honey was found in the comb ent for the pyroxyline, so that, by thoroughly mixing eyeglasses, as they are light and strong, and do not 
in beautiful cuts, where neither the comb nor the the comminuted pyroxylinewith camphor and heating, rust or cOrrode ; in the manufacture of letters for win
contents had ever seen a beehive. The comb was manu- the mass became perfectly homongeneous and plastic. dow and indoor signs, and of figures for street num
faCtured out of paraffine, and the cells were filled with This discov,ery was patented in America, July 12, 1870, bers ; for veneering on wood in the manufacture of 
glucose. but that is not a sanitary violation. It is a and reissued June 23, 1874, in an improved form, and show cases and ornamental frames ; and for various 
com¢ercial fraud, for honey is glucose. People prefer constitutes the basis of the present manufacture by fancy articles, like furniture casters, etc. 
spices that are sophisticated. They won't buy and pay the Celluloid Company, of Newark, N. J. The only An application that is now being developed is in the 
for �pices that are .pure. Some time ago a wholesale other manufacturers of similar products in America are manufacture of stereotype plates for printing . .  Where 
grocery firm sent out all through this community, at the American Zylonite Company, of Adams, Mass. , who printing is done on cylinder presses at high speed, du
my request, BJ)ices that they guaranteed to be per- were the defendants in a suit brought by the Celluloid rability and clear impressions have not been hitherto 
fectly pure and free from any sophistication, and they Manufact.uring Company for infringement of their pa- combined in one material. The diffioulty has �n 
only got one orde1';'and that was from Generat . It decisioncwas giv,n by .Judge that metal plates soGh become illegible, and to reo 
Sherida� er pay Ulne Ipman, 0 , e f ,  
cents a pound for pepper ground, when they know that 1866, and reaffirmed in a second decision in July, 1866. celluloid plates are much superior to metal. . They-giv:e, 
the good berry cannot be bought for less than eleven In England, the British Zylonite Company manufac- when new, an equally sharp impression ;. when �rtJ. 
cents, for they know that the adulteration doesn't hurt ture a similar product to that made by the American out, they can be replaced at much less cost, and, ,where. 
anything, and answers just as well. People in this city Zylonite Company, and, as I am informe:l, under simi- emergency demands haste, they can be made in a part 
will not buy and pay for condiments which responsible lar patents. In France, there is only one manufactory of the :time required to put metal plates through -�e 
firms guarantee to be free from sophistication. They of celluloid, at Staines-on-the·Seine, which is running processes necessary to their production. One-haJf b�r. 
prefer a sophisticated article at a lower price. In short, under license of the Celluloid Man ufacturing Company. will suffice ·for casting and blocking a plate. T:be, 
our great food products made up of the various prepa- In Germany, works were started by a Hanover firm, plates are light and convenient to handle. Tohey are, 
rations of flour, wheat, rye, oats, all our starches, and but were abandoned because of the explosive character tough and elastic. Consequently they do not bAtter. 
all kinds of flesh meat are perfectly pure." of the material. easily, like metal, and require no wrapping when '8eilt 

• I .  , • In the process of manufacturing celluloid, as" carried through the post. This advan tage is important; 'both-
Pro'eel 'he Pa'enl Sy.'em. out in America, a very pure form of cellulose is taken, as to saving of time and material iil wrapping, and Ila,Y-

All who are interested in patents should keep a watch- preferably a tissue paper, which is prepared · in large ing of postage'in transmission. They take ink freely, 
ful eye on Congress. At every session efforts are made rolls by the paper mills flspecially to the company's or- and on cheap paper give a sharper impressiou � 
to secure the virtual abrogation of the patent system, der. This. after nitration. undergoes a thorough wash- with the care ordinarily used by pressmen can be ob,

. which, if JIOt perfect in every respect, has aided in an ing, and then a partial drying. To a weighed charge tained from electrotypes_ And for printing with oolo�' 
important measure in placing the United States ahead of this is added the necessary amount of camphor, and it is vastly superior to wood type or wood . cuts. W.th 
of the rest pf the world in inventions. . the two are then thoroughly incorporated and groun4- celluloid a line may be worked in green or red, removed 

Just now the opponents of · patents are urging the in sulitatile machines. A '  coloring pigment may also b� from the form, its face in a moment made as fresh as 
passage of Congressman Townshend's bill limiting the added at this stage. The ground mass isthen moistened when new, and again immediately worked in �ther 
jurisdiction of the United States courts in patent cases with a small amount of alcohol, not that it is needed color. No time is lost in dryin� its surface. as it ab
and protecting innocent purchasers of patented articles. for solvent purpoSes, but merely to agglutinate it, and sorbs neither the lye, benzine, nor water. The celluloid 
The advocates of . this measure WQuid convey the idea to allow of its being 'worked at a slightly lower tem- adheres closely to the grain of its wood base, enters in
ihat the patent system is responsible for all the suits perature. It is then put into frames, and submitted to to its fiber, and becomes a part of the block itself,. ren-· 
bronght against infringers. and that infringers are an powerful hydraulic pressure for sOllle time. The cakes dering detachment impossible. The rapid advances 
innocent set whom Congress should protect_ This they so obtained are broken up, and the broken material is made iil the application of this most interesting chemi
would do by annulling the patents covering in ventions ready to be fed between the heated rolls, which are to cal product leave no room for dou bt, that it will play 
which the public wish to appropriate without paying complete the change of the material into what in the a very important part among the materials of construc
for them. future will be known by the name of " celluloid." tion in many manufacturing and technical processes in 

These persons say : " Certainly it is little enough for This is the celluloid " stock," as it may be called. It the future. 
Congress to provide that such suits may not be brought may be made transparent, translucent, dead white, or -----.... _ ..... H' ..... _----
against innocent purchast'lrs, who act in good faith and colored with a variety of pigments. It may be of uni- Top aDd DoUom .laDce. o� Wrouch' Iron Beam •• 

with no notice or kn�wledge that the patent is an in- form color and appearance, or it may be stratified and It is obvious that if twelve tons per square inch were 
f�ingement. " Such 'a sentiment may sound well to the veined, so as to produce the imitations of ivory and the ultimate tensile strength of wrought · iron, such 
thoughtless, but its absurdity is too apparent to escape amber, tortoise shell, coral, and ornamental stones. It beams should have the same quantity of material in 
notiCe. An inventol' is not likely t() devote years of may be rolled or cut into thin sheets, or it may be both their upper and lower flanges. This is, however; 
thought and all his means to produce some great im- drawn into fine rods or tUbiug. not the case ; the ultimate tensile strength is consider.: 
provement which anybody lllay appropriate without Its applications at the hands of the American Cellu- ably greater-viz., nearly twenty tons-while the ulti
rewarding him, unless, forsooth, he sends a messenger loid Manufacturing Company and their licensees are mate compressive strength is sixteen. 'J.\he top and 
or writes a letter to every mechanic and .every farmer ahnoSt innumerable. Thus, among the earlier appU- bottom flanges should; thus be in the proportion oh dx� 
in the country, to announce his discov�ry and warn cations of this new material were the manufacture of teen :flb twenty, or fo�r to five, i. e., the bottom flange 
them against appropria.ting the fruits of his genius. celluloid brushes, combs, and hand mirrors, for which should be four-fifths of the top flange fQr .both to (all 

The advocates of ,",uch a policy will next be saying purpose it has almost completely �laced ivory and simultaneously, which is just the reverse of ·cast . iron: 
that a man who has purch�d a horse " in good faith ebonite. as the celluloid brushes never lose their backs where the lower fla� is required to be 41ix times 
and with no nQtice or knowledge " that it i8 l'1tolen, from immel'Sion in ·water, nor do combs break by fall- greater :than the upper .on similar ground& With 
should not be compelled to give it up ; ·o.r that a bank ing; They may be scoured and cleansed without fear jOWrotlght iron work, where riveted plateS are used; - the 
S� .• OUld be compe

.
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_ .0. lie t�e .?t . .  w. a� . .  i . .  l!\J . .  ' 1Ul  .. . d 'WUl. �lVi.t. h8tand the chance.careless usage.. .j,boUom. .' . .  &1 .. . o. ne .. �'l'e&ke. . nt4 . ..... . . .. h . .  y.t •. he
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iv�ts.passing. through. _ . .  ' . .  person who. presents It �ve .money � gQOOS for it " 10 bt ,chJl�. In the -same way, cellulOid collars and tbe �- tbe tqp l'eRuing nnlDju,e(t 'as. � 
good faith &ndwithout notice or .knQ1iiledJ[e..'! that � !l.1iaVe� $oown for some yea.rs all exeelleDttJ�';'c ,"� •• � on���t,(negleetipgt"'l'iWti 
ehe<;k. was · forged. ;tAttoos � tbe best1a.undrled linen, and poei8e88i..... tn the ealculatioo) Jtftlii'diftrenne is �" � 

- The inju8tice of such a course is evident to all . . Pre- mal advantatreB- for travele1's' and tomsts in the eaje . m, the 'Mea of tbetop andi�, ..... � gfr; 
'f'ect. the invenWl' in hisrights.-1'he .AmericlJn � with whU1h tbe7 aa,.,be a1euIed." .... � ...... � i.·.,_.,.,.· . 
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LATHE CENTER GRINDING MACmn. 

The frame carrying the grinding device has at one 
end a V-shaped socket, applied to which is a detachable 
clamp yoke, provided with a set screw bearing upon a 
clamp plate. The frame is held firmly upon the puppet 
head spindle, which enters the socket, when the set 
screw is tightened. As the socket is drawn 
up against the under side of the spindle, the 
true centering of the frame is . insured, irre
spective of the diameter of the spindle. 
Pivoted to the mam frame by a bolt is a. 
second frame, having end lugs, in Which is 
mounted a spindle provided with a sleeve 
carrying a pulley and grinding wheel, the 
latter being made of emery. and being 
secured to the sleeve by a nut. Adapted to 
a groove in the sleeve is a two part ring 
formed with a pin projecting into a slot ill a 
lever pivoted to the second frame. This 
lever has a handle by means of which a 
longitudinal movement can be imparted to 
the sleeve. Rotation of the ring with the 
sleeve is prevented by the proj ection of the 
pin into a slot formed in the frame. This 
frame can slide vertically on the other, which 
is formed Witp suitable grooves and a slot 
for the passage of the pivot bolt. In the 
second frame is a segmental slot, . . through 
which ,passes a bolt screwing into the first 
frame. The construction permits the second 
frame to be adjusted on the pivot bolt to 
cifferel1t angles, depending upon the taper 
of the center being ground. The extent of 
the vertical movement of the frame is 
governed by the diameter of the center pin . 

describes it in the Revue Iudustrielle (1873, p. 658) : 
. . The Gr&mme machines gave rise at Vienna to an 
experiment that will possibly be followed some day by 
very important applications. The 1'lrst machine was 
actuated by a gas motor, and the electricity uroduced 
was sent into a secona machine, which actuated a small 

[JANUARY 29, 1887. 
attracting the attention of manufacturers to the new 
method of · transmitting power ; and it requireq the 
great experiments in plowing by electricity at Ser
maize, in 1879. by Messrs. Chretien and Felix, to bring 
the question into the domain of practice. The Gramme 
machines used by these gentlemen revolved 1,400 times 

per minute, and produced a current of 20 
amperes and 400 volts. 

" Starting from 1879, the industrial appli
cations rapidly increased, and. at the Exhi
bition of Electricity in 1881, there were to be 
seen more than fifty machines employed in 
electrical transmission." 

Dating from the exhibition of 1881, we 
no further count the applications made in 
different quarters (always with the concur
rence of the Gramme machine, or machines 
of that type), with the object of transmit
tinoo power to medium distances. 1"he difficulty increases with the distance 
of the transmission, or, more accurately, 
with the re�istance of the line which con
nects the generators and receivers. It be · 
comes necessary, therefore, in order that all 
the electrical energy shall not be spent in 
the line, to reduce the intensity of the cur
rent and increase the initial tellsion, as waS 
pointed out as long ago as 1879 by Messrs; 
Thomson and Houston, in the Jou1'ual of 
the Franklin lnstitute for .January of .that 
year. After ",ell explaining the necessity uf' . 
using these high tensions" Messrs. Thomson 
and Houston conclude thus : 

.. Divested of these theoretical considera
tions, the important fact remains that with 
a cable of very limited section an enornlOUS 
mechanical power can be transmitted to a 
considerable distance. The combustion of 
coal at the threshold of the mine, and the 
transmission of the mechanical power pro
duced by rivers, may, then, be considered as 
applicable, the fact always being remem
bered, however, that a loss of 50 per cent 
will be almost inevitable."  

The grinding wheel is  driven from the 
face plate in a very simple and efficient way. 
On a spindle, having a projecting arm adapt
ed to the usual slotted tool post secured to 
the slide rest of the lathe, is a V-shaped pul
ley, having a long hub carrying a friction 
drum which is in contact with the periphery 
of the face plate. A belt passes around this 
pulley and the one on the sleeve. By turn
ing the usual transverse feeding screw con
trolling the slide rest. the friction wheel can 

RANDALL'S LATHE CENTER GRINDING MACHINE. This prophetic figure of 50 per cent is to be 

be moved into or out of contact with the face plate, the centrifugal pump. As we had no measuring apparatus, 
rotation of the grinding wheel being thus started and it was oot possible to determine- the useful effect. Yet 
stopped at the will of the operator without stopping these first experiment .. have demonstrated not only the 
the lathe. It will be seen that 'the adjustment of the possibility of transmitting POWel' to a. k>ag distanee, 
"",i .. ", ... s O1Mk i" � di .. _",k. ·.....tt wrzslu � tIn.-·-= ....... ",..+.J:raI>-�oho-wn tlrz.t-the-peIfullu",uoem Dotably greater 
pin is effected without any corresponding adjustment than that given by other apparatus. " 
of the driving device. It is apparent that the attach- Mr. Fontaine thinks that the power transmitted was 
ment can be readily applied to the lathe. It is proper- one-third horse and the distance about 7 ohms. 
ly centered when the clamp is tightened on the pro- On the 3d of December, 188(f, the same gentleman 
jecting spindle of the puppet head, and no further ad- gave an account, as follows, of the progress of this 
justment is required except that necessary to bring the then nascent industry before the French Society of 
grinding spindle to bear on the conical end of the pin Physics : 
and regulate the angle of traverse of the grinding disk " At Philadelphia, in 1876, the Gramme Society ex
to agree with the angle of the pin. hibited a transmission of from 2 to 3 hors� power tra-

Tbis invention has been pateuted · by Mr, Alfred H. versing a distance of 20 ohms. 
Randall, of 607 Franklin St. , Philadelphia, Pa. This " At Paris, in 1878� the same house exhibited a gen
patent is for sale. uine distribution of power, where the same generator 

. 4 .  I .  
ELECTRICAL TRANSMISSION OF POWER TO A DISTANCE. 

The question of the transmission of motive power to 
a distance has re-
cently deeply en
grossed the atten
tion of the scien
tific. world and of . 
the public, and a 
new element has 
been added to the 
study of this in
teresting problem 
by the late experi
ments of Mr. Hip
polyte Fontaine. 
Before m a k i n g  
known the results 
of these, we shall 
g i v e a historic 
summary of the 
question from the 
standpoint of the 
a p p l i c a t i o n s  
made. 

actuated, simultaneously or separately, a pump, a 
blower, and a printing press. 

" None 'Of these public demoostratione succeeded in 

remarked, for it makes its appearance ap
proximately in most of the experiments that have been 
performed up to the present, without any one _b.eing 
able to sensibly exceed it. 

. -
- -But the error of Messrs. Thoms.on�nd Houston that 

we think it ...-ell tG. d.-lL.upon,.since.itjs siill too wide
spread, is relative to the utilization of 1'1 vel'S, waterfalls, 
and, in a word, of natural motive powers, to a distance ; 
and our opinion upon this point agrees with that of 
Mr. Fontaine, who cannot be accused of not having a 
certain amount of practical knowledge of the subject . .  
W e  continue t o  cite : 

' Mr. Hippolyte Fontaine does not believe that the 
utilization of waterfalls to a distance is as ad vantageous 
as has been often said. Taking into account the ex-. 
pense of setting up the hydraulic motors and dynamos, . 
of the constructiQu of dams and sluices. and of keeping' 
in repair, and the interest on the capital invested, and 
the performance of the dynamos, etc. , we quickly raach 
a total expense that is greater than that occasioned by 
a steam engine of the same power, especially when we 

reckon-in the cost 
of the fall itself, 
which r a l' e l y 
wants an owner. 
The q u e s t i o n ,  
when looked at 
from the stand
point of transmis
sion, is entirely 
another affair. In 
this case, the in
tervention of elec. 
tricity p r e s e n t s  
numerous ad van

. tages over the sys� 
tems now in use. " 

We Illay natur. 
ally ask, then; 
why the experi. 
ments that we are 
to describe were 
undertaken, see
ing that their pro
jector d i d  n o t 
himEelf believe in 
t h e  i r industrial 
success. Another 
extract from his 
co m m u n icat i on 
will explain this :. 

. .  Although Mr. 
Fontaine under. 
took some new 
experiments 0 D 
transmission to · a 
great distance, it 

We oonnot give 
the exact origin of 
the idea of trans
mitting power to 
a distance by elec
tricity, but the 
first experiment 
in this line dates 
back to 1873, and 
was performed at 
the Viimna Ex
position, 'Tbe pro
jectOj.:. � · tllis ex
II e rt��!l t ,' ,Mr. 
Fontaine, t h u  $ . .  ELEC�RICAL TRANSMISSIOlIL OF ,POWIR TO A DISTANCI. was m e r e l y  to 
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demonstrate that the machines constructed by Mr. 
Gramme are lighter, chea:per, and better, from every 
point of view, than tbose recently experimented with 
on the Rail way of the North. " 

These reservations made (and we see how necessary 
they were), we may go on to describe the experiment 
performed by Mr. Fontaine, with the concurrence of 
Messrs. Nysten, Dehenne, and Chretien, at the Electric 
Company's laboratory. 

The transmission was effected by means <>f seven ma
chines of a unique type called " Superior, "  manufac
tured by the inventor, Mr. Gramme. Four of these 

EXPANSION OF WATER. 

served as generators and three as receivers. Each of 
them developed, at its normal angular speed of 1 ,400 
revolutions per minute, an eleetromotive force of 1, 600 
volts and a current of 10 amperes. The four generators, 
excited in series, were mounted for tension, with three 
receivers mounted in the same way with a resistance 
of 100 ohms. The resistance of the armature was 4 '75 
ohms and that of the inductor 6 '5 ohms, say about 
179 ohms for the resistance of the circuit. 

The four generators (in the back part of the en
graving) received their motion through the interme
dium of two friction pulleys mounted on a shaft actu
ated by the engine belonging to the works. These 
machines oscillated upon an axle placed beneath their 
base ; and springs regulated---the -pressm'e- oT the fric
tion rollers against the driving pulleys. It was an 
hnprovement on the system employed at Sermaize in 
the experiments in electric plowing. 

At the receiving station (foreground of engraving) 
the three Gram me machines were mounted in a line 
and connected by coupli ng plates of the Raffaru sys
tem. The m echanical power developed was measured 
by means of a Prony brake placed between the first 
and second machines. The total weight of the seven 
mach ines was 18,480 pounds, and their total cost was 
$3,300 

The following table summarizes the chief conditions 
of the experiment perform-
ed on the 19th of October, 
1886 : 

Speed of Gramme gene
rators, 1,298 revolutions 
per minute. 

Difference in potential 
at the origin of the con 
ductin� line, 5, 996 volts. 

Intensity of the current, 
9 '34 amperes. 

Power received by the 
driving shaft, 95 "88 horses. 

Speed of receivers, 1, 120 
revolutions per min ute. 

Power collected at the 
brake, 49 '98 horses. 

Industrial performance, 
52 per cent. 

1titutifi t !mtrJtau. 
doned the expression, in several distinct packages, 
each operating independently of the others, and with 
a satisfactory performance. 

Up to the present the problem remains intact. 'Ve 
do not by this mean to say that it is insoluble (the 
rational use of accumulators would cause many diffi
culties to disappear), but that it is not yet solved ; 
and none of the experiments made in recent years 
shows an acceptable solution of it, since we cannot 
ad mit as practical the system that consists in actuat
ing through the general transmission an electric gen
erator. which in its turn sends the cur
rent into other receivers, thus inter· 
posing four transforming apparatus 
between the first motor and the util iz
ing apparatus, and reducing the per
formance to 15 or 20 per cent. 

It is therefore necessary to make a 
distinction, and an important one too, 
between the transmissions and distri
butions to a slight or medium distance 
that have passed into industrial prac
tice, and of which numerous applica
tions may be cited, and transmissions 
to a great distance, with high tensions, 
for the purpose of utilizing those natur
al motive powers so improperly styled 
gratuitous. It is not necessary to 
enter into any great calculation to 
demonstrate that, in most cases, the 
best transmission, from an economical 
standpoint, is 'that by coal. This is 
the material that, for the many years 
still in store for it, will most simply 
and cheaply effect the transmission 
and distri bution of motiv9 power 
to great distal1ces. -E. Hospitalier, in La Nature. 

EXPANSION OF SOLIDS, LIQUIDS, AND GASES. 
T. OlCONOR SLOANE, PH.D. 

The fact that solids expand when heated having 
been shown, the unequal expansion of different solids 
when subj ected to the sallie degree of heat should next 
be illustrated. An old-fashioned piece of apparatus, 
the com pound bar, is generall y  used for this purpose, 
composed of a strip of brass riveted to a strip of iron. 
Each piece may be ten inches long, five-eighths inch 
wide, and one-eighth inch thick. A ri vet every inch 
holds them firmly together. If such a bar is heated, 
the brassex{ritmTs ao(fut�one-thil"d more in lineal direc
tron than iron." - Ks the- two are rigI:1IY corinected,�tne 
only way in which this condition can be fulfilled by the 
components of the bar is by bending. The iron and 
brass bend, the brass following the outside of the curve, 
or position corresponding to the outer and longer arc. 

While this apparatus is very sensitive, owing to its 
absence of lost IlI otion, all parts being solidly connect
ed, its movements have the d isadvantage of being 
very small in extent. After a high temperature has 
been reached by five m inutes' heating in an alcohol 
lamp, a straight-edge has to be held upon the bar to 
show the curvature. This is always unsatisfactory. 
Not only is it hard to be seen by many observers at 

7 1  
once, but, owing to the heat of the bar, it is far from 
pleasant to hold the straight-edge in contact with it. 

In the cut, a modification, as it may be termed, of 
the apparatus used for illustrating the expansion of 
metals is shown adapted to the compound bar. 

The base and two end standards are preserved. At 
the center of the base two higher upright pieces are 
placed. A bent wire runs across the top of the wooden 
uprights anu is attached thereto by staples, or passeR 
through holes bored through them. Instead of a bent 
wire, one of which is shown lying in front of the ap-

THE COMPOUND BAR. 

paratus, a straight piece j ust lon g enough to reach 
across may be used. In that case, a longer piece passes 
through a hole drilled in its end, so as" to represent the 
arm of the other piece. In the center of the transverse 
portion a hole is drilled, and a piece of wire is soldered 
therein. This piece should be about two inches long. 

The relative sizes of the wires are largely matters of 
j udgment. The cross piece may be about one· eighth 
inch, and the others one-sixteenth inch thick. The 
long arm is provided with a thread and weight, which 
are attached to its end. The thread is wound two or 
three times around the tubular axis of the index. 

The compound bar is placed loosely over the base, 
resting on the two end upri£Ms . .  A small piece of 
mefa1 oreven of wood of The generarsbapesnown ill � 
the cut is placed vertically, one end resting on the cen
ter of the bar and the other end supporting the short 
arm of the wire above it. N'ow, it is clear that the 
least elevation of the center of the bar will raise the 
end of the short as well as long arm of the wire, and 
so will move the index. The bar can be lifted by hand 
to prove this, when the index will immediately begin 
to rotate. 

All being thus prepared, a light is  held under the 
!lenter of the bar. It may be a lighted match , or an 
alcohol lamp may be used to better advantage. The 
instant that heat is applied, the index begins to rotate, 

and continlles for some time 
to do so until the bar has 
acquired th e final tempera
ture due to the heat ap
plied. Then all remains 
at rest. 

The great sensitiveness 
of what is usually regarded 
as a very sluggish piece of 
apparatus is thus well ex
emplified. An experiment 
that generally requires five 
to ten minutes' time for an 
unsatisfactory demonstra
tion is here carried out in 
a most effective manner in 
a few seconds. 

The expansion of liquids 
is shown in all alcoholic or 
mercu rial thermometers. 
It  may, by the very simple 
apparatus next illustrated, 
be shown to an audience. 

A small round-bottom 
flask is provided ; a perfo
rated cork and long glass 
tube �that fits it tightly are 
adapted to the neck of the 
flask. Now, if water is in-

The information gained 
from these experiments is 
that with seven Gramme 
machines of an ordinary 
type, weighing together 
about nine tons, and cost 
ing $3,300, it is possible to 
transmit a utilizable me
chanical power of 50 horses 
through a resistance of 100 
ohms, with an industrial 
performance of 50 per cent. 
But to conclude from this 
that material forces can 
be utilized to a distance of 
30 miles is another matter. 
In fact, it does not suffice 
to produce this motive 
power at a distance, it is 
also necessary to distri
bute it, if we may be par- THE RHIliOOEROS IN THE PA&K.�lFor description see next page.] 

" troduced into the flask, 
and is beated, b ubbles will 
gradually appear, due to 
separation of dissolved 
gases, principally nitrogen 
or carbonic acid gas. These 
would interfere with the 
qe!Donstration, w h i c h 
should be carri�t "tll 
a perfect lictl'itd. . Some 
water, thereforf.l. is "  boiled 
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for ten minutes, is cooled, and the flask is filled to the 
bri lu with it. The tube is inserted in the cork, so as 
barely to reach through it. The COl'k is now inserted 
in the flask, when water will  rise a short way in the 
tube. It should stand only an inch or two above the 
cork. If it stands too high, the cork should be removed 
and replaced, less water being intr01uced into the 
flask. Absolutely no ail' m ust be inclosed. On heat
ing the flask, the water will very slowly rise in the tube 
as the heat expands it. 

The minol' point of boiling the water shoul d be at· 
tended to, as the effect i s  much hetter, and the demoll
stration is a true one, when no b u bbles are discernible. 

The same flask and tube may be used to show 
the expansion of gases. It is em ptied, and inverted 
with the end of the tube under water. On heating the 
flask with a lamp, the air expands, and escapes in bub
bles from the end of the tube. On removing the source 
of heat the water rises into the tube, and perhaps into 
t,he flask, owing to the contraction of the air as it cools. 

:aO • • . .. 

THE RHINOCEROS IN THE PARK. 

Bohu came to the Park only a short whi le ago, 
and is of that kinu of rhinoceros which has two hOrtls. 
Those of Asia have only one horn, and their skin lies 
in thick folus and segments, in shape l ike that of the 
armadillo. Nor are they by any means so rare as the 
one we have in the Park . As will be seen by the pic
ture gi ven " of Bohu, d rawn by our own artist, the 
upper lip of this strange beast is much larger than 

" the under one. It is prehensile, that is to say, it can 
be made to curl about a branch or a wisp of straw, 
like the end of an elephant's trunk and with quite as 
much ease. Bohu is in the lion house, and at one 
end of it. The hippopotam us i s at the other. This gives 
those who like to study animal life a fine chance to 
compare two rare forms, often mistaken,  the one for 
the other. The last named, as will be seen by a visit 
to the Park. looks l ike a great hog i n  more ways than 
one. He has a bl unt snout, short, thick l egs, knows 
no such thing as grace when he moves, and to wallow 
is his chief delight. The rhinoceros, on the other 
hand, though in some ways like thA hippopotamus, 
differs in these respects. It i s  more com ely, or, rather, 
it is less hideous ; its legs are long, its snout sharp, i t  
does not need water t o  l i e  i n ,  can stand for a long time, 
and walks with a free motion. 

Bohu is still housed in the circu� wagon which 
has wheeled her frOID town to town, over high way:,; 
and country roads, for more than a year, aud its I,eeper 
told the writer that when, duriug her pilgrimag!', she 
caught sight of a fine wooded slope with verdant foli
age anu velvety grasses, she was sur? to " make a 
break " to get out ; for the rhinoceros takes the saIDe 
pleasure i n  roaming over a wooded hill that the hippo
potamus does in wallowiug in muddy, sedgy river bot
toms. Unlike the river hog, however, the rhinoceros 
is at ti mes fierce, and visitors to the " sho w " of wh ich 
Bohu formed a part had to be warned not to come 
too near, and it was not thought safe to let any other 
than her k!'eper enter her cage. 

She belougs to the family Rhinoceros bico1"nis, h as, 
al:< the name indicates, two horns on the snout, olle al 
most straight.. the other curved, and a narrow. COlll
pressed, deep symphysis, or union, of the lower j,nv. 
She cam e  from the north of Africa, from Abyssinia, 
and is  said to resemble the specimen wh ich has li ved 
in the gardens of the London Zoological Society for 
nearl y twenty years. 

In their nath-e wi lds the rhinoceri, like bison, sleep 
during the h eat of the day, feeding at night and in 
the early morning on leaves and the succulent branch!'s 
of the t rees aud on certain kinds of bushes. Their 
t;ight is bad, and it is  thought by natural ists that this 
comes, a,t least "in part, from their nocturnal habits. 
'Fher make up for this def!'ct by a very keen scen t, and 
are oth e;'wise aided in escaping danger by feathered 
friends, called " rhinoceros birds,"  by which they are 
usual l y  accompanied while roaming. These birds, at 
the slightest alarm, run about their heads, flap their 
wings, and screech. a warning into thei r ears. 

'Vhen frightened, they go off at a sharp trot, and, if 
danger really menaces, break into a gallop, but are 
easily overtaken by a good horse. The broad-nosed, or 
Asian, variety inyariably run in a straight line, and it 
is said that all the hunter has to do to bring one down 
is to ride ahead, take a position to one side of the course 
followed, and let fly at short range as the beast goes 
by. The prehensiled lipped, or African, variety, how
e\'el', will change his course when he sees the hunter 
close at hand, aud is not, thel'efore, so easily brOli'ght 
down. 

A strange "habit of this kind of rhinoceros is the guid
ing o f  the cal f when in flight by pressing the horns 
a gainst its flan ks, as if  goading it on and steering it at 
the sallie t i me. The llIeat of the rhi noceres is said by 
h uuters to be very good (l uring the spring and summer, 
the rump beiIlg particularly j uicy and palatable. The 
remain s  of tbe rhinoceri were found in the earliest d e-

c poStj;i\ oJ" tkis conti!t.e,nt, and an authority h as fou n d  
reason for the beliejtf:h/l.t it made its first appearance 
here. He says : 

� tientifit !metican. [J ANU ARY 29, 1 887 . 
.. In the Eocene formation of the Rocky Mountains I wire crank shaft carrying at its forward end a trans

are found many modifications of the primitive perisso- verse wire forming a sort of balance, and serving also 
dactyle (odd-toed) type, from which the rhinoceros may as a key for winding. The inner end of the cran k 
have originated, and various existing and distinct spe- shaft is provided with a loop to which are attached 
cies and grou ps in a fam ily, Rhinocerotidre, which is a rubber bands which are also secured to a post n ear the 
division of the perissodactyle section of the great order real' end of the a"pparatUis. T wo connecting rods 
of Ungul 7ta, or hoofed mammals, of which sectio11 the 
only other surviving members are the tapirs and 
horseE. " 

SCIENCE IN TOYS. 

IV. 
The ascensional power of heated ai l' is exhibited by 

the draught of every chim ney. It is  shown by the fire 
balloon and by the up ward tendency of e very flame. 
It is  the prime factor i n  the pro pel l i n g  power of one of 
the ancient motors-th e  windlu i l l ; wind be i ng" only air 
rushing forward to take the place of ail' which is rising 
because it is rarefied by heat. 

The power derived directly from an ascending column 
of heated air has never been ut i l ized except as a motor 
for running m echanical toys, and to some extent for 
operating small mechanical signs. 

'1'he toy motor shown in the annexed engraving is too . 
famil i ar to require 

HOT A I R  )IOT() H.. 

d!'scription. It is 
general l y  pl aced over 
a lamp chimn!'y or 
at the side of a stove
pipe, where the rap
idly ascending h eat
ed air ' may i m pi nge 
on the i nclined vanes. 
The air, acting on 
the vanes accord ing 
to the well known 
law of the i n c l i ned 
plane, produces a 
lateral m ovement of  
each vane, and the 
van!'s being restrain
ed at the center of 
the wheel while free 
at their outer ends, 

IU'e compelled to move circularly. 
1'he aerial top is  the reverse of t he toy j ust descri bed. 

Instead of being made to revolve by a rising colullln of 
air, it  is made to rise on a colulllIl of air by being re
volved. 

It is of substantially the same form as the hot air 
mofor, b u t, it is maue much 
heavier, in order that i t  lIIay ac
quire sufficient momentum to 
carry it high up in the ai r. 
With the application of a suf
ficient amou nt of force, this top 
will rise to a height of 130 to 200 
feet. It  can hard ly be cal led a 
flying mach ine, as it does not 
carry its own Illotive power. III  
the next i l l ustration,  howevel', is  
shown a flying machine which 
i n  one sense cal'l"ies its own pow
er, that is, stored )lower. 

I t  consists of a l igh t frame 
furnished at one end with a slen-

AERIAL TOP. 

HECH.�NICAL BIRD. 

placed on the crank are pivotally connected with t h e  
iShorter arms o f  t he levers of the wings. The rear end 
of  the backbone is provided with a ruduel'. 

The rubber ban d :>  are twisted by turning the shaft 
by means of the cross wire. 'Vhen the shaft is rc
leased , it is turned by the rubber ban ds in a reHrse 
direction, cltUsing the crank to osci l late t h e  wings, 
which beat the ai l' i n  a natural man n er, and propel 
the device forward. The princi ple of the incli lled 
plane is involved here, but the plane, instead of being 
rotated, as i n  all the cases mentioned above, is recip
roca.ted. 

The toy boomerang, wh ich is, i n  some respects, 
similar to the regular art icle, can not perform all the 
feats with which the 1I10re pretentious implem ent is  
cred ited ; but it can be projected, and made to re
t u m  ov!'r nearl y the same path. 

'.r h e  t o  y 
boomerallg is 
made of a piece 
of tough card
board cut on 
a p a r a b o l l c 
curve as shown 
iu the engrav
ing, oue arm of 
the boomerang 
being It little 
longer than the 
other. 'Vhen 
laid on an in-
clined surface, 
as shown in the 
engl'aving, and 
snapped by a 
p e n c i l  h e l d  I firmly i n  one 
h a n d  a n d  

der rattan bow inclosed i n  a l itt l e  bag of tissue paper, drawn b a c k " BOOlfERANG. 
which forms a sort of rudd er when the fly-fly ascen us, 
and opens like an umbrella when it descends, forming 
a parachute, which ICreatl y retards the fall .  In the 

crosspiece of the opposite end is 
journaled a l ittle shaft. formed of 
a wire having on it�  i U ller end a 
loop rece iv ing a number of rub
ber bands, which a;'e fastened to 
the opposite end of the frame. 
To the outer end of the l ittle 
shaft is  secured a piece of cork, 
in wh ich are inserted two feath
ers incl ineu at an angle with. the 
plane of the shaft's rotation, and 
oppositely arranged with respect 
to each other. 

By turning the propeller wheel 
thus formed, the rubber bands 

TilE FLY-FLY. are twisted, and sufficient power 
is stored in them to turn the propeller wheel ir the di
rection opposite to that req uired for windi n g, and thus 

and relea5ed by the fingers of the other hand, 
the boomerang is  set in  ra pid rotation by the 
blow, and i s  at the same time projected, the first 
part of  t h e  t mj ectory being pl"actically in the con
tinuat ion of t h e  plane in which the boomerang is 
started ; but when the m oment um which carries it 
forward" is  exhausted, the boomeran g still revolves, 
and maintains its plane of rotation, so that w hen it be
gins to fal l, instead of describing the same trajectory 
as ord i nary projectiles, it retul"1ls along the same 
path, or perhaps in It different path, toward the 
point of starting. 

The ·flatness or cnrvature of the boomerang and 
the form of its edges, as well as the position in wh ich 
it is placed for starting, and the speed and manner
of starting, all have an effect in d etermining t h e  out
ward as well as the return course of the proj ect i le. 

G. M. H. 

Treatlnent oC 'Vbooplog Cough. 
propel the device through til(' ai r. The following method of disinfection of sl eeping- and 

Another " device sti ll m ore nearl y approaching the dwell ing apartments and clothes is recommended by 
ideal flying machine is shown in the annexed cut. M. Moh n in the treat ment of whooping cough. It  is 
Fig. 1 being a pert>pective view of the entire bird and said to c nre the cases immediatel y. '.rhe children 
Fig. 2 an enlargeu perspecth"e view of the working are washed and clothed in clean articles of d ress, and 
parts. It is known as Penaml's m echan ical biru. removed to another part of the town. The bed room 

It is a pretty toy, imitat i ng the flight of a bird and sitting room or nursery are then hermetical ly 
very well indeed. It soars fOI' It few seconds, and "ealed ; all the bedding, playthings, and other articles 
t hen req ui res rewinding. T wo Y-shapell stauuards se- that cannot be washed are expos!'d freely in the room, 
cured to the rod forming the back bone of the ap- in which s ulphur is burnt in the proportion of twenty
paratus support at their upper ends t wo wires, upon five grammes to the cubic meter of space. The room 
which are pivoted two wings formed of l ight .. i lk.  remains thus charged with sulphnrous acid for five 
The wi ngs are provided wit,h l ight stays, and are ('on- hoU1's, and is then freely ventilated. The children 
nected at theil' inner corners with t h� b�kbolle hy I r�t � r�l the 8ame/day, a nd may sleep and play in the 
threads. In the Y-,;haped standards HI Joumaled a I duunfected roollls.-·Lan(;et. 
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IBVERTED CYLIlmEX IILL UGmB8. ' jng astronomers to a state of high tension. They ex-
We give a perspective view of a. pair of inverted, cyl� pect to employ a power of 3,500 diameters on , the in.

inder mill engines constructed by Messrs. W&8tgarth, strument, when the weather is most favorable, and the 
English & Co. , of Middlesbrough-on-Tees. The cylin- theoretical distance of the moon would then bee,ome 
ders are 15 in. and 30 in. in diameter, with a stroke of about 60 miles. Making due allowance for the unavoid-
36 in. The high pressure cylinder is fitted with one of able effects of the earth's atmosphere and other un
Schaeffer & Budenberg's automatic expansion regulll.t- favorable conditions, the observer might expect to see 
ing valves. The jet condenser is formed in one of the the moon much the same as he would without the tele
back columns, and the pump fittings are of gun metal. scope if it were only a hundred miles away. If at the 
The cl'ankshaftJs 6� in. i n  diameter, and is built up. same time the moon happened , to be at its least dis-

The engines have been built for ' the sawmills of tailCe from the observer, about 220,000 miles, and if the 
Messl"J. English Brothers, at Peterbo-
rough. They are designed to indicate 
250 horse power at 70 revolutions, with 
a boiler pressur,e of 90 l b. ' The power 
is transmitted by six Manila ropes, 1� 
in. in diameter. The boilers (two iI). 
number) are designed to burn saw
ausi; and the refuse of the mill. They 
are of the marine type; but, instea d of 
the fiue being carried upward from the 
smoke box, it is taken downwardly an d 
horizontally below the· boiler, which 
is thus heated externally. Each boiler 
is 8 ft. 9 in. in diameter by 9 ft. 11� 
in. long, and has 540 square feet of 
heating Sllrfaee. The makers hav(' 
been led to advocate this type of en
gine for land purposes from the good 
results gairieil-by them at sea, arld also 
from the saving they effect in space 
and in the cost of foundations and 
engine house.-Engineering. 

----+---=---

� .  . .  
not escaped attention. ThIJ legislature of California 
has shown its 'entire appreciation of tha observatory 
and its work by the passage of a resolution providing 
for the iss'le of such reports, researches, observations, 
and productions as may come from the irtstitution and 
be submitted by the Lick trustees for publication. 
Finally, 'and most important of all, there is an assured 
endowment of generous proportions, the income from 
which is wholly available for the maintenance of the 
establishment and the prosecution of its work: The 
considerate management of the trustees will enable 

them to complete the observatory at a 
cost not mnch exceeding three-flfths 
of the entire allotment of Mr; Lick's 
beqnest for this purpose, and the re-: 
mainder will constitute the permanent 
endowment fund of the institution. 

• • •  
" DIItI.," or F'le�ble Iron C •• tI.p. 

Mr. Ostberg, a Swedish engineer, 
has described the arrangement of 
furnace whereby Mr. Noble and Mr. 
Wittenstroem melt wrought iron and 
make the so-called mitis castings as 
being essentially constructed like a( 
com mOIl petroleum lamp. Mineral oil 
is admitted in a streaIQ upon a series of 
trough-shaped fire bars placed · one 
above another, and the air blast is reg
ulated so as to burn the oil just under 
the smokin'g point. The atea of' the 
chimney has a great influence upon 
the efficiency of the arrangement; bllt 
when the proper proportions of chim-

The Lick Obaervatory. ney draught and oil supply are se-
A lIi.rge audience recently gathered cured, the temperature that can be 

at the rooms of the Bridgeport (Conn.) produced i!l these petroleum furnaces 
Scientific Society, to hear the lecture is extraordinarily high. 
by Prof. David P. Todd on the Lick The crucibles containing the raw 
Observatory at Mt. Hamilton, Cal. material are placed about one foot 
He commenced by giving a brief ac- above the bars ; and 65 Ib_ of scrap 
count of the lite of James Lick, who wrought iron-horseshoe.,. ete.'-are 
in early manhood was engaged in melted in from 40 to 50 minutes. The 
divers . occupations, from the . making temperature of 'the molten mass is 
of a piano to the managing of a thea. 4,000· ; and this great heat is perfectly 
ter. After acquiring property to the withstood by crucibles of good fireclay 
amount of $45,000, he went to , San alone, hard burned, finely ground, 
F��invested in real estate, and mixed with sugar ot molasses as 
w,IJich J.Il . fl· <1.��rt�r ()f a centuJ;'y �n- the binding material, which does not 
creased ·  one-huildredfold. . . .Mi' . .. Lick JoT·hwe. Ard· J!:i.scu

'
I
'
t
l
Y
!U. J?n.

le, m�91.·.lnntg�thu.�tJ1,.� di@d atcthe age of< elgb£y ,)-ears,iiis - I" .oki n,v "' .. HVU 
chief bequest being $700,000 for the castings has hitherto been not only the 
erection of a great observatory at a attainment of the high heats necessary, 
mountain elevation that should give but also that whim fi�id the metal has 
thEe' most favorable I!otmosphere for absorbed the furnace gases and become 
astronomical obRervations. Mount rotten. 
Hamilton was selected by the trustees ' This absorption has gone on dar-
as being tl1� proper location. This ing the period of superheating ' - or 
mountain hl\S a summit about raising the metal from the meltin� 
4,5OOjeet high, and is located about point to that which will permit of 
fifty miles southeast of San , Fran- running it into ladles and pouring it 
cisco. 1\.oof.tt 45,000 tons of rocks into moulds. 
were blaated and removed from the The difficulty has now been <!!Iur-
apex, leaving . an irregularly .  oval mounted by taking advantage of the 
pla�a.U; upon which an observatory fact that the '  melting point of alloys 
building has been erected. The is lower than · that of the 
lands about the mountain, pure metal. Thus, although 
which are set aside for ob · the melting point of pure 

. servatory . purposes, comprise wrought iron is 4,0000, if there 
, a  government reservation of were onlv so much earbdn in 
about 1,500 acres, to which it as wo"uld convert it 1nto 
the trustees have added 160 tool steel, the melting · point 
acres by purchase. would be about l,OOO� lower, 

As Mr. Ltek gave specific although the carbon is itself 
direction ·  that the income infusible. ' To make mitis 
from his endowment of the castings, therefore, when the 
observatory should be made ' pure metal begins, tei melt; a 
useful in promoting science, minute addition of aluminum 
his trustees made provision is made-the actual quantity 
for observing the transit of being only 0'05 or O'1 of 1 per 
Ven us of 1882. The results cent. This addition has the 
obtained were found very effect of reducing the melting 
satisfl\Ctory, and Professor point by 300· or 400°, which< 
Todd showed upon the is, of course, the same . as 
screen ;:i, beautiful picture though the metal were super-
illustrating clearly the work DlPROVED COMPOUND MILL ENGlNE. heated to this, amount ; the 
accomplished. Lantern slides contents of the crucible being 
in abundance were used to make plain the lee- objects on the moon were suitably illumined by the reduced from the state of sirup to the fluidity ot water. 
�urer's remarks, although the lecture itself was very sun's light, it is possible that details of its nature might Thus there is no time for the absorption of furnace 
.cqmpreh,ensive ' and unusually clear. Illustrations be satisfactorily made ou�. even although they were no gases ; and the castings as ·  made are. on account of 
from dift'erent standpoints of all the huildings on the larger than' the national Capitol building at W ashing- 'their homogeneity, stronger by from 20 to 25 per cent 
lllain plateau, the interior of the great observatory, ton.' · than thihaw material. 

.. •  iii • .,-al)d ground plan.s of the site and its approach were all The location of the obser,'ator-y in a region which is 
bighly instructive in connection with the explana- entirely CIOlldless during the greater part of the year 
tlons. < 

constitutEjIl an advantage whioh only those can fully THE (Jard6n,er's MonthZy 8Ugges�S that 8gricultuntJ 
.. The contract for the object glass of the great tele- appreciate whose work baR suffered serious interrup- colleges assign small plats of ground to suoh al the 
scope, which . will be the largest and lllost powerful in ti6n from. the lack of a continnously 'clear sky. The li\tudents as may desire to cultivate them, and iIi 8u�h 
�e world, wa,S placed with • the Messrs. Clark. of Ca.m- peak of the mountain stands above the clouds nearly �ay as . their. tastes or inclinatio(ls may lead .· t��m. 
,�dpllOl'1l, tJ,Yj yea.rs ago. , They Ji4ve. j�s� cOlnJ>le� aU the time, :a.nd a, seriElliOf pictures were shown, repro.- These· pla.tB tQ. be supervised Qr ov:erIO()k� by sotne 
� ·. lJ()rk. 888igned . to them, arid. tbe 'Slllll8 . · haiI. ,�(l dUciIlg tlle startling e1feet of tbe sea of clou<k1. C9ll\pete,nt pel'SQ� and repom �&de'-.t��""Jl��e���� by palace car · to the observatory. ' The . The 'wea.ilS 0f publication, a moSt jthp<>rtant consid- . lUen�ent' of JJoch 88 were , touud to �iIIi/,:�,:ot �ive c&pabilities of the large te:l�pe  &r'�.��it- ��tion m �he �t oh great observa.tory, lIN ... pecW :wentien. 
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lIH&U1lUUWJG IBVE1ITIONS. 

A ea.t coupling has been patented by 
Mesers. Jacob W. Baker and George A. Prescott, of 
Dover, N. J. This invention consists in a coupling pin 
having a head of peculiar constrnction, with special 
means for lifting or operatiug the pin, whereby its 
jamming is avoided, and a strai£:ht lift or movement 
obtained for it nnder all circumstances. 

A car coupling bas been patented by 
Mr. Frank Betts, of Irwin, Col. At the inner end of the 
drawhead opening are securing plates, arranged in such 
manner that they may be moved in a plane at right 
angles to the length of the drawhead, these plates be
ing actuated inward by springs, together with a special 
design of coupling bar, and other novel features. 

Locomotive valve gear forms the sub
ject of a patent issued to Mr. Wallace J. Lewis, of Ty
ler, Texas. The invention cousists of a centrally piv
oted lever, operated from the cab of the locomotive, 
with slotted reversing arms actuated by the lever, and 
connected to the valve rod, the invention being an im
provement ou a former patented invention of the same 
inventor. 

. 

A traction engine has been patented by 
Mr. William L. Leland, of Oroville, Cal. Separate en
gines are mounted upon the truck frame for the front 
and hack wheels, the engines being only connected to 
the boiler by fiexible pipes, and there being combined 
with the trnck frames a central steering gear, whereby 
both trnck frames _are equally and simultaneously 
turned. 

A traction engine has been patented by 
Mr. William A. Shadd, of North Buxton, Ont., Canada. 
This invention relates more particularly to an apparatus 
for guiding the engine, providing an effective, easily 
handled steering "gear, which, when adjusted by hand 
'levers, will be operated by the power of the engine it
self; the engine being adapted for plowing, thrashing, 
hauling ditchiug machines, etc., and being so constrnct. 

, eel that it can be turned within its own length. 

J titutifit jmtfliaU. 
after being formed, spaces between ' the plaits belDg 
measured by graduations on the sides of the board. 

A furnace for fruit driers and other 
uses has been patented by Mr. Hngh S. Jory, of Salem, 
Oregon. It consists of an inclosinli: casing, acrOS8 
which extends a furnace, with a smoke fiue projecting 
from the top np throngh .. the' casing, and diametrically 
opposite dranght openings with dampers, to thoronghly 
consume the fnel and utilize the heat. 

A horse power has been patented by 
Mr. Ira A. Jefferson, of Salt Lake City, Utah Ter. It Is 
a machine especially adapted for nse at mines, being 
very compact and the parts detachably united for con
veuience in transportation, the construction being such 
that the machine can be very easily operated and hoist
ing may be speedily accomplished thereby. 

A paper box has been patented by Mr. 
Joseph T. Craw. of Jersey City, N. J. Tt is a box which 
when set np will have a flat, �pringless bottom, without 
exposed folds, the blank from which It is made being 
80 cnt and scored that when the parts are adjusted they 
will be locked against displacement, without the aid of 
paste, except npon the main paste flap. 

A rein holder has been patent�d by Mr. 
Romeo P. Tomassek, of New York city. The invention 
consists in a pair of clamping jaws, one for each rein, 
which are closed by a spring, and are arranged to be 
opened by the pressure of the foot, making a simple 
and efticient rein holder for attachment to the dash 
board. 

An extension table has been patented 
by Mr. Frederick W. Nye, of Columbus, O. It has slide 
bars with recesses in their adjacent faces, and spring
pressed pins", for �ssing the bars apart and limiting 
their movement, with metal slides, and other novel fea
tnres, making a :simple, strong, and durable table, 
which can be.cheaply manufactnred. 

conneeted with the longer arDl of this lever. adapted to 
engage notches hi one of the T-headed rods, in such 
manner as to make a simple and efticient fastening for 
the end gate! of wagon boxes. 

A laying out machine has been patent
ed by Mr. Edward A. Jerome, of East Portland. Oregon. 
It is designed to lay out material to use in making sash, 
doors, blinds, etc., marking it to indicate the face side 
and work edge, so the operator will know how to rnn 
the material through the machine, and the Invention 
consists of various novel details of constrnction and ar
rangement of parts. � 

A regulator for tIues has been patented 
by Mr. James Cant, of Orebridge. Thorntou, Flfeshlre, 
Scotian:!. It is especially designed for the more'perfect 
regulation of the ventilating of sulphuric acid chambers, 
or other chambers and furnaces, fires, and close places. 
or of fiues and dncts leading from such pla<les, the in
vention consisting of various novel detsils in the con
struction and arrangement of parts. 

A stancbion has been patented by Mr. 
William H. Youngs, of Waverly, Iowa. It has a lower 
!upporting step, a bracket formed with a longitndinal 
slot, and a spring connec� to the stanchion and to a 
fixed support in advance of it, whereby cattle may be 
secured In their stslls and have a wider and freer range 
of movement than was poesible with the old style of 
device. 

A basket cover has been patented by 
Mr. Hiram Gary, of Croton, N. J. It is of such fabric 
as ordinarily used in connection with fruit baskets and 
is provided with a metallic spring secured at on� end 
within the margin of the cover, the free ,end overlap
ping the fixed end, making a fruit basket cover which 
can be easily removed to display the fruit, and can be 
readily sprung back over the basket. 

A bale tie bas been patented by Mr. 

The charge for Insertion under this head. is Qne Dollar 
a linefor each ifl8ertion : almIt eight Wor.ds to a tine. 
.A.d'/lerli6ement8 muat be received at p1Iblwalion oJfice 
/J8 early at! ThurBday morning to appea1' inne:l:t iBsue. 
All Books andApp. cheap. School of Electricity, N.Y. 
Teld8c<1pe Lew!e8. Lowest prices. Gardam, 36 Malden 

Lane, N. Y. 
For crushing and pnlverizing ores, phosphate", rock, 

cement, etc., the Sturtevant Mill is admitted to be the 
best, being so constructed that the material pUlverize. 
Itself. Illustrated circular, with references, on applica
tlou to s'turtevant Mill Co., 89 Mason Building, Boston, 
Mass. 

For Sale-Patent sap pail cover. Address C. O. Freer, 
Walton, N. Y. 

Local Salesmen wanted in manufactnring towns for a 
large line of well known specialties made by one of the 
oldest and most extensive manufacturers in this coun
trv. Only reliable and energetic men, who can give sat
isfactory references, need apply. Particulars and terms 
will be given on application, with references, by mail,  to 
"Manufacturer," P. O. box 77S, New York city, N. Y. [ We 
wll1 vouch.for the good standing of this advertiser.-Ed. 
Sc. Am.] 

For Sale-The Homer'Oil Cloth Works at a bargain. 
Lallfe buUdin�, boiler, emrine, machinery, patterns. etc. 
Persons acquainted with 011 cloth makinlZ will find this R 
favorable opening for engaging in a prOfitable business. 
Address box 94, Homer, N. Y. 

For Sale-32 in. by 60 in. vertical or beam engine ; 
Woodrulf & Beach make ; 7� ft. by 8 in. shaft ; pulley In 
sections, is ft. dla. In very good order. Estimated 
weight, 28 tons. Price, F. O. B., neftr Albany, N. Y .• 
$1,000. S. C. Forsaith Machiue Company, Manchester, 
N. H. 

Wanted-To manufacture on royalty patented arti
cles capable of being made in tin or other light metal •• 
Reardon & Ennis, 311 River Street, Troy, N. Y. A railway operating plan bas been pat

ented by Mr. Alexandre F. Godefroy, of St. Louis, Mo. 
Its design relates partly to transit, partly to the cars, 
and partly to the track, it being intcnded that a moving 
train can, without stopping, drop its rear passenger' car 
so the latter will come to a stop at the station, after 
running up a slight incline, and that a car can be added 
to the moving train with the momentum it wonld ac
quire in runnUjg down a similar incline. 

An adjustable draughting table has 
been patented by Mr. John G. Aston, of Ashevill�, N. C. 
It ill sO made that, by means of a rockered snpporting 
frame, the angle of· the board can be adjusted at will 
with reference to its base, while, by loosening a binding 
screw, the board may be turned on the frame to suit the 
convenience of the draughtsman. 

William P. Rylander, of Lockhart, Texas. This inven
tion consista principally of a bale tie jaw stamped from 
sheet metul, formed with an open hook at one end In 
front of a curved edge, with an opening at the other for 
attachment to the bale hoop, the opening being shaped 
to permit the :-aw to have a pivotal side motion upon Link Belting and Wheels. Link Belt M. C!0" Chicago. 

A supply a�d drain pipe connection for 
washstands has been patented by Mr. WlIIiam D. 
Schnyler, of New York city. It is a direct supply fan· 
cet connection with the drain pipe valve, by combining 
a fancet having an axially turning or rotating barrel 
with the valve, through the intervention of a fiexible or 
loose counection, all complicated mcchanh:!m beiug 
avoided. 

thll hoop. 
• • The Railroad Gazette, handsomely illustrated, pub-

A centrifugal dlsb wasber bas been pat- "'I.ished weekly, at 73 Broadway, New York_ Specimen 
ented by Mr. Allen G. Ingalls, of Granby, Quebec, Can- copies free. Send for catalogue of railroad books. 

• • •  

DCHAlfICAL I1IVENTION. 

ada. It consists of a dish water tunk, a rotary rinsing 
water bucket with trausverse partit!olls and discharge 
pipes, a basket to receive the dishes, pumps to discharge 
water over them, lamp-heated fines, and an operating 
mechanism, 80 that dishes can be thoroughly washed, 
rinsed, and dried by the machine. 

A knitting macbine has been patented 
by Mr. Isaac W. Lamb, of Jackson, Mich. The object 

.z>rQtection for Watche8. 
Antl-mallinetic shields-an absolnte protection from all 
electric and magnetic Infiuences. {',an be applied to any 
watch. Experimental exhibition and explanation at 
.. Anti-Magnetic Shield & Watch, CMe Co.," 18 John St., 
New York. E'. S. Giles. Agt., or Gilcs Bro. & Co., ChIcago. 
where full assortment of Anti-Magnetic Watches can 
be had. Send for full descriptive circular. A saw swaging machine has been pat

wted biMr. �'lIiam G. Banmgardner, of Filer City, 
Mich. It has a Sh�, • swage gate carrying a stationary 
anti! die, with an osc._, -ting die operated from 'the 
main shaft, an antomatic Clamp lever, ' an adjus(alil� 

A kitcben cabinet has been patented by 
Annie E. Irwin, of Memphis, Tenn. It is made in three 
divisions, each containinli: compartments, the divisions 
having suitable hinged and bolted doors, the door of 
the central divl.ion forming a bread or biscuit board 
when opened, while a n,llrrOr is on the top'of the case, 
the design-ot !Jtlte wnore��"'Omame:iItal uivetras 
useful. 

of this inventiol\ is to improve the Lamb knitting ma- Woodworking Machinery of all kinds. The Bentel & 
chines formerly patented in details of constrnction to Margedant Co., 116 Fourth St., Ha.milton, O. 

---.b1pGe, bolde; and a, deviCfl.� �T 
. JIlAking a machine which is automatic in operation aud 

adjnstable to saws of any shape or size. 

• • •  

AGllICULTURAL INVENTIONS. 

, A combined planter and cultivator has 
been patented by Mr. Aaron L. Parker, of Philadelphia, 
Miss. This invention covers a novel constrnction and 
combination of parts In a planter and cultivator desigu
ed to be readily adjusted for use in either capacity, and 
orie adapted to do a large variety of work. 

A brush extractor for pulling up brush 
or clumps of bushes by animal power has been patent
ed by Mr. Samu61 Maxim, of Wayne, Me. It consists 
of a pair of forceps jaws with suitable handles, with a 
chain attached to one of the jaws near the point, and 
extending through an eye projecting from the opposite 
jaw, for partly encircling the bushes and binding them 
tightly in the points of the forceps. 

A spring motor has been patented by 
Messrs. Emanuel Nichols, of Unadilla, and Daniel W. 
Clark, of Grass Lake, Mich. This invention consists 
more particnlarly of a peculiar arrangemeut for accele
rating and regulating the reciprocations of the rock shaft 
through which the power is applied, together with a 
novel spring winding attachment. and various other 
special details of construction. 

enable the machine to ilo a greater variety of work, to be 
'l'lin fft8W, tmd te'1.e me.e ..,.,ay &djusted for dlJterent 
� of work, and.at tIw aime time  10 render it& �  
struction more �ethodlcal, cheaper, and 'more durable. 

A fruit picker has been patented by 
Mr. William S. Mallard, of Darien, Ga. Combined 
with a handle, and a ring fixed on Ita upper end, is a 
frnit-conveying tube attached to the ring, and a spring 
connected with the tube for holding a portion of it nor
mally slack, with other novel features, making a device 
for severing the fruit from its stem or branch, and a 
bag for receiving the fmit when severed. 

A lead pipe reel bas been patented by 
Mr. Fred. Eitapenc, of Binghamton, N. Y. It consists 
of an outer rolling circular case, within which the reel 
proper is arrauged, having the same axial center, the 
reel consisting of opposite heads mount4d on fianged 
metal sockets, �ts shaft carrying bars, between which an 
end of the pipe is entered before colling, the shaft be
ing operated by a crank, the construction being simple, 
strong, and efticient. 

" i��i!!l,, "", .�rris<Jl!::s, lil�am,J�n�p Wor�, Brooklyn, 
N. Y. PUll'Ps for liquids, air, and gases. New eataloo:ue 
now ready. 

Concrete patents for sale. E. L. Ransome, S. F., Cal. 

The Knowles Steam Pump Works, 44 Washington 
St .. Boston, and 93 Liberty St., New York, have just Is
sued a new catalogue. in which are many neW' and im
proved forms of Pumping Machinery of the single and 
duplex, steam and power type. This catalogue wll1 be 
mailed free of charge on application. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 
Nickel Plating.-Sole manufacturers cast nickel an

odes, pure nickel salts, polishing compOSItions, etc. $100 
"Lfttle Wonder." A perfect Electro Plating Machine. 
8o1e manufacturers of the new Dip Lacquer Krlstaline. 
Complete outfit for plating, etc. Hanson, Van Winkle &; 
Co., Newark, N. J., and 92 abd 94 Liberty St., New York • .  , . 

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

A listing plow has been patented by 
Mr. Joseph S. Crum, of Manhattan, Kan.' The plow
share has the forward portion of Its cnttlng edge re
dnced and horizontal, with an npwardly inclined and 
outwardly extending rear portion, whereby provisiou is 
made for cultivating both the bottom and sides of the 
furrow. 

A wheel cultivator has been patented 
by Mr. Stephen A. D. Thomas, of Perrysville. Ind. It 
has a sectional axle, with an externally screw·threaded 
sleeve upon each section, and a screw-threaded yoke ou 
each ''Sleeve carrying the cnltivator frames, with provi
sion for adjusting the cultivators independently of each 
otber, with various other novel features of constructiou 
and arrangement of parts. 

A door or window fastener and alarm 
has been patented 'by Mr. John L. Painter, of Bellevue, 
O. This invention consists in a slotted triangular frame 
having a convex 'side, a claw with a pivot extending 
t'hrough the slot ef the ftame, thd claw being adapted 
for insertion in the door jamb, arid a sprlng-actnated 
hammer for exploding a percussion cap for giving an 
alarm. 

An attacbment for stoves has been pat- Timber Gaining Machine. All kinds Wood Work-
ented by Mr. James A. Porter, of Jackson, Mich. It Ing Machinery. C. B. Rogers & Co., Norwich, Conn. 
consists of a hollow, semi-cylindrical drum supported 
above the stove, conca�ed upon its inner sld,e, and hav" Send for catalogue of Scieritlfi<l Books for sale by 
iug a series of apertures, with funnel-shaped condnctors :!lunn & Co., 361 Broadway, N. Y. Free on aPJlllcatlon: 

having telescopic tubes to cover the top openinga of a 
stove a'ld conduct the gases or smoke to the drum, to 
prevent these, or odors from the cooking, alI'ectin�he 

• • •  

KlSCELLA1IEOUB INVENTI01lB. 

• An end gate for wagOI)S has been pat
ented by Mr. Henry C. Higgins, of Winona, Minn. It ls 

air of a room. 

formed in two sections, made so that they meet at about An alarm for hoisting macbinery has 
the transverse center of the wagon, and -united by a been patented by Mr. Robert Mulholland, of Mineville, 
pivotally connected lever and links, so that grain, 'pota.- N. Y. A rock shaft is connected with an alarm bell, 

A machine for cutting cigar wrappers t d th 1 '1 • and is provided with a weight to be engaged by the oes, an 0 er s ml ar articles, carried In bulk, may be has been patented by Mr. James W. Cameron, of New unloaded from the wagon without the necessity of tak. , hOisting rope whim a given amount of the rope has been 
York city. It is so constructed that with it one leaf, or ing out the tie rod. wound npon the drum of the hoisting engine, with 
fifty to a hundred leaves, called a book, may be cut at A tobacco scrap breaker has been pat- means for adjusting the apparatus to give an alarm 
one operation, without the aid of auy sustaining devices when any prescribed amount of rope has been wound 
for holding the leaves In plat'e while being cut. ented by Mr. Samuel P. Collins, of Allegheny, Fa. It con- npon the drum. slsts of a toothed cylinder, a yielding toothed bar jour-

A mop wringer has been patented by naled next to the cylinder, a perforated apron nuder the A centrifugal amalgamator has been 
IIlr. John Harris, of Lansingburg, N. Y. It consists of cylinder and bar, and a reciprocating screen below the patented by Mr. William White, of Mount Vernon, N. 
a roller frame held to a vessel to , hold the water wrung apron, with other novel features, the machine being also Y. It is so constrncted that crnshed ore or sand con· 
from the mop, the rollers held iu the frame exerting a adapted for other uses, snch as a grain thrasher and taining precious metals may be fed to a revoluble pan 
sqU�pe: pressnre on the mop fabric to a degree which cleaner, and for similar work. containing mercury, and caused to pass to and fro across 
is governed by the pressure of the foot upon a treadle. A t I' b b the surface of the pan as it travels toward the periphery ug coup mg as een patented by 

,A cocoanut grater has been patented by Messrs. Elisha A. Rouse and Henry Summers, of Boze- under the effect of the rapid rotation of the pan, the 

Mr. Oscar D'1malski, of Brooklyn, N. Y. This inven- man, Montsna Ter. In connection with a fixed jaw, amalgamator being applicable for either wet or dry 

tlon relates to improvements in vegetable graters having with an end stud haviug' a pin, is a pivoted ja w with an crnshed ore or metal containing sand. 

a rotary disk, with a perforated grating surface, and aperture or hole to receive the pin, a number of back A process of ,naphthol dyeing, a pro
mounted to rotate horizontally, a hopper beiug placed end shoulders, and a spring-pl'(lssed latch adapted to en- dnct thereof, and the application of such process to,dye
above the disk, a plunger sliding in the hopper, lind gage �e shoulders, making a simple and secure conp- ing textile animal fibers or vegetable fibers, form the 
,means for rotating the disk. ling, easily connected with an eye or ring. subject of three patents Issued to Mr. Thomas Holliday, 

A hay stacker has beeu patenteclby ,-,-A heel for boots or shoes has been of Hnddersfteld, York, England. The process consists 

lilt; Clark W. Huntley, of Chariton, la. In combh18tion patented by Messrs. Paul Stucker and Christian Neu, of in formlDlt on the fibers a deposit of oxide of lead, or a 

with a frame having Inclined Deams is a fork attached Brooklyn, N. Y. This iuvention relates to detachable lead soap, and combining therewith alpha or betu naph

to arms having friction rollers, arms with a cross piece heels, and consists principally of screw connections of thol to form azo coloring matter, by tfl',stingthe cotton, 

pivoted to,the fork arms and the main frame, a balanc- the sole and heel, one permanently and the other adapt- etc., with a �olntion of oxide of lead In caust.ic alkali, 

Ing box with pulleys, ropes, sheaves, etc., whereby hay ed to be revolved by a key, whereby the heel ' may be and when a soap is required pa88ing the goods through a 

ia readily elevated and 'discharged npon the stuck. quickly and easily detached frOID and attached to the 80lutlon of it, or an oily emulsion, and then treating the 
, . �s with DJ!.p!ltlJol ln SOlution, the Iie;hter or darker 

" A  ,p" l,l!lti,·n ... "board has. b" e.en patented, by boot or shoe, anti can be firmly hel,d in place. bad be' rod ed b . 
�, ..... , s es lDg p uC y �e,use ()f varylDli: quantities 

M;r, � P. Caldwell, of GalDesvIlle, Ga. l� is a com-, A wagon box lock has been pateI1ted by of the matters used In relation to elj,Ch other, the process 
b�Ia\� anci lAp board, d�gned to enable the'ope- )lessrS. Joseph !,(Jj.rx and Joseph B. MUlIlIer, of CrOss being varied for application with textile animai llbers, 
.<� rapidly lay of!' regDllr plaits of any desired Plains,; Wis. I� c(lnslsts o� two,T·h� t\l4J!,J.llvo�d o� )\!i� OO�ton or _()t�er .v�getab!e )lber, in a raw state, 
�'which mq be either pzel!led or atitcheel to place to the elllll of the .horter arm of a T·lever, IIIld a pawl I or IPIIIlt Wov81lt or otherwise manutaetured." , 

Curtis Pressure Regulator and Steam Trap. See p. 142. 
If an invention has not been patented in the United 

States for more than one year, it may still be patentedln 
.canada. Cost for Canadian patent, $411. Various ot,her 
foreign patents may also be obtained. For instructions 
address MUDD & Co., SCIENTIFIC AMERICAN patent 
agency, 361 Broadway, New York. 

Iron and Steel Wire, Wire Rope, Wire Rope Tram· 
ways. Trenton Iron Company, Trenton, N. J. 

Supplement Catalogue.-Persons In pursnit of infor
mation of any speCial enl(tneerinlr, mechanical. or scieo" 
tille subject, can have catalogne of contents of the SCl

IINTIFIC AMERICAN SUPPLEMENT sent to them free. 
The SUPPLEMENT contains lengthy articles embraCing 
the whole range of engineering, mechanics, and physical 
lCience. Addre .. Munn & Co .• Publishers, New York. 

A specialty made of copper forgings for electrical pur· 
poses. Steel Wrenches and Eye Bolts. Billings &; Spen

cer Co., Hartford, Conn. 
Cushman's Chucks can be found in stock in all large 

cities. Send for catalogue. Cushman Chnck Co., Hart
ford, Conn. 

The Improved Hydranlic Jacks, Punches, and Tnbe 
Expanders. R. Dudgeon, 24 Columbia St., New York. 

Hoisting EngineS. D. Frisbie & Co., New "'fork city. 

Tight and Slack Barrel Machinery a Rpecialty. John 
Greeriwood &; Co., Rochester, N.Y. See lIlus. adv., p. 28. 

Catarrh Cured. 
A clergyman, after years of sulferlug from that loathsome 
disease, catarrh, and vainly trylog every known remedy, 
at ll18t found a prescrlpUon which completely cured and 
saved him from death. Any sulferer from this dreadful 
disease sendinll a self·addresse<1,.8tamped envelope to 

' Dr. J.awrence, 2tI East 9th St., New York, will reoelve 
the recipe free of charge. 
. ,Lick Tele�cope, an4 all smaller sizes built by Warner 

" 8w&8e1, Cleveland, Ohio. 
' 
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Ititufifit Jmt.rital. 

HINTS TO CORRESPONDENTS. 
Names and Addres. mnst accompany all letters, 

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

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

Inq uirie. not answered in reasonable time should 
, be repeated; correspondents will bear in mind tb,a( 

some answers require not a little rese�rc d, 
though we endeavor to reply to all, either etter 
or in tWs department, eacll must take his . 

Special Written Informalion on atters of 
personal rather than general interest �annot be 
expected without remuneration. 

Sclentilic American Supplement. referred 
to may be had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
prIce. 

Mineral. sent tor examination should be distinctly 
marked or labeled. 

use' A. For a lubricant nse strong soap water; pass 
the nails through boiling water on a wire cloth apron 
and over · II' steam coil or other hot surface, and leave 
ant the tumbling and sawdust. 

(11) J. L. H. asks : 1. Is there any ce
ment for glassware which will stand hot waterY A. 
Glue to which, ,bichromate of potash has been added, 
and which s afterward been exposed to strong sun
light, be mes insoluble. The proportions are not 

ell ascertained, but about I part of the bichro-
m dissolved in water, and added to a solution of 

parts of soUd glue, answers very well. 2. Is there 
anything which will take mildew out of white goods 
which have been washedY A. Wet the spots with a 
very weak solution of chloride of soda (Labarraque's 
solution) or of chloride of lime (bleaching fiuid) or 
with chlorine water and wash afterward. 

(12) H. J. desires the form.ula used by 
envelope manufactnrer�.itl mixing their gum. A. Gum 
arabic and water mixtid to proper consistence. 

(13) A. B .. C. asks how to make some 
preparatio 'l" forcing the beard or hair on bald spots 

(1) G. W. J. writ.es : I wish to build a to gro -i. Take of �ologne� ounces, liquid hartshorn 
steamboat 50 feet keel, 15/,r feet beam, 55 feet on deck. 1 d m, tinctnre of cantharides 2 drachms, oil rose
What power engine, and what diameter screw wheel, y 12 drops; laveilder 12 drops. Apply daily for a 
will it reqnire to drive her 10 or 12 knots per honrY e , tonsiderable period of time, it being sometimes ne
water in which she will be placed-Great Salt ake; cessary to continue the application through several 
Utah, has a buoyancy one-fourth greater than hat of weeks. This will help stimulate a growth if there are 
ocean water. Her dranght will be very ,shallow. any live hair roots. If such roots be dead, or there are 
Salt from condenser to be utilized. A. ,  A st.ern none, there is no preparation which will make the hair 
wheel is better adapted to shallow dranght boats grow. 
of wide beam_ For a boat of your description, a 
screw wheel should be at least 3 feet in diameter to be 
efficient. An engine with cylinder 8 x 8, working np 
to 15 horse power, will probably suit your require
mepts. Keel condensers are mostly used for small 
boats aud yachts. See descriptive illustratio;'s of small 
steamers in SCIENTIFIC AMERICAN SUPPLEMENT, Nos. 
108, 425, 398, 217, 179, 224, 172. 

(2) C. B. P. asks how to solder sheet 
brass, withJ ordinary copper soldering iron, and what 
kind of fiux to use. A. For soldering with a copper, 
use a solder made of 2 parts tin, 1 part lead, by weight ; 
melt, mix, and pour in small bars. For fiux dissolve 
zinc in muriatic acid nntil no more will dissolve, add 
about one-tenth its bulk of sal ammoniac, and dilute 
with one-quarter its bulk of water. Wet the surfaces 
to_be soldered with this solution, using a piece of wood 
or copper wire for tWs purpose. Then, by rubbiug the 
surfaces with the tinned point of the copper, a coating 
of tin will be imparted. Put both surfaces thus pre
pared together, and heat by applying the copper and a 
little solder to the outside of the seam. The copper 
should be well tinned on the point, which may be 
done by heating the copper hot enough to freely melt 
pure tin. Rub a piece of sal ammoniac on a brick, 
then rub the copper point on the brick, with tiu or 
solder in contact with the poiut. The tinning of the 
copper poinfls essential for soldering. 

(3) J. W. B. asks : What combustible 
can be manufactured and applied in a series of. small 
drop. to .. belt, so it will ignite by scratching with 
small instrum,!I1tf A. Either of the following : 1st. 
One-half part by weight red phosphorus, 4 chlorate of 
potash, 2 glue, 1 whiting, 4 finely powdered glass, 11 
water. 2d. 2 parts by weight red phosphorus, 5 chlo
rate of potash, 3 glue, 1l1i red lead, 12 water. The 
manipulation of these mixtures is very dangerous. 

(4) T. P. P. asks how blackboard slat
ing is made. A. Use l1i gallon shellac varnish, 5 ounces 
lampblack, 3 ounces powdered iron ore or emery ; if 
too thick, thin'with alcohol. Give three coats of the com· 
position, allowing each to dry before putting on the 
next; the first may be of shellac and lampblack alone. 

(5) S. K. desires a receipt for mend
Ing broken marble. A. Take plaster of Paris, and soak 
it in a saturated solution of alum, then bake it in an 
oven, the same as gypsum is baked to make it plaster 
of Paris; after which grind the mixture to powder. It 
is then used as wanted, being mixed up with water 
like plaster and applied. It sets' into a very hard com· 
}:osition, capable of taking a very high polish, and may 
be mixed with various coloring minerals to produce a 
cement of any color capable of imitating marble. 

, (6) A. A. B. desires a formula for mak
ing an ink that will conduct electricity, such as is used 
in telegraphy, for producing at the other end of a line 
a facsimile of a drawing, etc. A. A silvered or bronzed 
paper is nsed. which will conduct electricity. A non
conducting, Ink is used on this. not a conducting Ink. 
Any heavy carbon ink will answer. 

(7) O. S. C. asks a recipe for making 
a bille stencil paint wWch will not rub off when used 
on wood boxes. A. Take of shellac and borax each 2 
ounces, boil in water until they are dissolved, then add 
2 ounces gum arabic and withdr .. w from the fire. When 
the solution has become cold, add enough more water 
to make 25 ounces, and finish by mixin/l: with PrIlS
sian blue sufficient to bring it to a suitable consist
ency and color. 

(S) M. R.-For a French polish, dis
solve 12 ounces shellac in 1 quart wood l!f\phtha, add 
l1i pint boiled linseed oil, thoronghly mix, 'and rub the 
furniture with a small quantity on a woolen cloth. 

(9) W. H. J.-See SCIENTIFIC AMERI
CAN SUPPLEMENT, Nos. 47'.3 and 429, for directions for 
making enamel photographs. 

(10) B. J. D. asks : 1. Will you please 
inform me of the best means to separate wire nails 
from the sawdust in which they are tumbled. I nse 
hand sieves, and find it tedious, and it consumes too 
mu.ch time. A. Your question can hardly be considered 
of general Interest. For separating the nails from the 
sawdust, we recommend a revolving tnmbler set at an 
inclination, -wit)l the npper end solid, lower end a sieve 
of the proper mesh. Feed the nails and I!8wdust from 
a hOPIler spout at the Upper end, constantly, �he saw· 
dust will :Work tbrough the sieve, and the nails tJe"dis
charged 'from the lower-end cJean and dry. 2. A1� the:' 
next best hlbticant to oils, In mnning the wire into the 

�ch\Jl!'l';as it requireS' �o mnch tumbUng an� sawdullt 
to clean the oil from them, and make them bright for 

(14) J. B. desires process of giving wax 
that has turned yellow a clear color. The only satisfac
tory method of bleaching wax is by exposing it to the 
sunlight in thin sheets. The use of chemicals is im
practicable in your ' cRse, and we fear you will find it 
impossible to restore the doU's faces to their original 
tints. 

(15) G. E. lL asks best way for transfer-
ring engravings, prints, photos, ete., to glass for magic 
lantern slides. A. You cannot prodnce a satisfactory 
slide by varnishing a plate and squeegeeing the picture 
on to same, then removing the surplus paper on the 
back. It will not clear enough. The quickest and best 
way is to copy the picture in a cheap camera on glass, 
producing a negative the ril!:ht size, by the ordinary dry 
plate photo process. Then from the negative so ob
tained, by contact in-a printing frame on a special lan
tern slide dry plate, make the positive lantern slide. 
Dealers in photo materials will snpply the tWngs ne-
cessary. 

(16) M. F. B. asks : 1. Is the time tele
graph from Washington the mean time of the 75th 
meridian from Greenwich, or the mean time of the me
ridian of the Washington ObservatoryY A. Time for 
railroads and most civil purposes is telegraphed from 
Washington to varions stations, as New York, Cam
bridge, and,Alleghany, and is the time for the 75th mc
ridi,!!!, fr.0� qJ�:'$h1�� tl.!�E< !.t.a},�01l�,-tim�_Yl��l>;s 
are running III nnIson, a1)<1 from them tIme is dl,StrI
blit'ea to vRrioOli pOiiltsDY the Western Union 'rere
graph. The time balls are dropped at New York, 
Philadelphia, Baltimorc, Washington, Hampton Roads, 
Savannah, and New Orleans, by telegraph from the 
National Observatory. 2. Has the d�cision or recom
mendation of the late " Congress on the cstablishment 
of a fir�t meridian," to begin the astronomical day 
with the civil day, been adopted by observatories and 
ephemerides generall y Y  A, The recommendation in re
gard to the civil and astronomical unit has not been 
adopted by astronomers. It meets with some opposi
tion, as its adoption makes a break in the ''continnlty 
of record. 

(17) J. F. writes : 1. If I lay down 600 
feet of one inch piPc in my rooms, and lire from 1\ coil, 
what will the amount of expansion of the water be ? 
A. The expansion of water from 460 to 2120 is 0'0466 of 
its volume. " The iron pipe also expands, dne to the 
temperatnre of the water. The expansion of the water 
in the 600 feet of inch pipe will be about 135 cubic inches. 
2. What can I add to the water to keep it from freez
ing, in case tbe fire goes out? A. Add one or two 
pounds ' chlorid" of magnesiulJl to the water in the 
coils to prevent freezing. 

(1S) W. H. D .-You Inay obtain the 
piain lenses for a 3 foot telescope, as described in SCI

ENTIFIC AMERICAN SUPPLEMENT, No. 252, at from $6 to 
$8. If the object glass is achromatic, it will cost about 
$15. 

(19) W, H. C. asks : 1. Can water be 
said to belong to the mineral 'kingdomY A. It is 
treated fII! a mineral by authorities on the subject when 
occurring in the earth. It forms the larger proportion 
of the human body, and then cannot be so considered. 
It may be termed of intermediate nature. 2, Can the 
refiections of a red dress in a mirror be calJed redY A. 
Refiection is only changing the direction of a ray of 
light or color, and has nothing to do with its make-up. 
The pictures seen in a glass are spoken of as of the 
colors they refiect. 

(20) J: F. asks process for printing from 
dry plates. A See SUPPLEMENT, No. 483, page 7707, 
for blue prints, and SCIENTIFIC AMERICAN, August 2, 
1884, page 65, for silver printing, in photographic items. 

(21) F. S. H. asks : 1. In an inch and a 
quarter cable, such as used in cable railways, gripped 
in jaws ,24 inches long, raising the cable 8 inches above 
its sheaves, in what distance eaca way from the grip 
will the cable fall to the sheaves again, supposing it to 
be on a tangentf A. This depends upon the distance 
between the sheaves. 2. What is the cost per single 
track per mile of a first class cable conduit for street 
railway' A. $40,000 to $75,000. 3. Supposing It prac
ticable to operate street railways by electricity, in 
what wonld be the probable ad vantage in cost of 
operation over a well arranged Cable system Y A. Elec· 
tric railways are not yet sufficiently established to 
warrant an opiqion. ' 

(22) S; G. '·S,,":,,,There is nothing but a 
seraper g�od fEW itfttlilir off old; sr,aly whltewaBh. 
BroDlling liquid may,be a pain't in8de with light colored. 
varnish in which is mixed gold DrOnze. The varnish 

may be shellac, mastic, or light furniture varnish 
tWnned with turpentine. 

(23) J. S. asks : How many feet of heat
ing surface is calculated per horse power on a boiler 
at 60 pounds pressure' A. 150 square feet. 

(24) J. S. P.-The influence of the sun 
and moon in maklnll: tidal waves of the atmosphere is no 
doubt true to a small extent, and was discussed by me
teorologists in the early years of the century. We do 
not know who first suggested it. The tidal action is so 
complicated with and overshadowed by heat and local 
wave fiuctnations that it is not taken into account by 
the meteorologists of the present day. There are mooted 
points now being discussed in astronomical circles that 
may ultimately rectify some observed irregnlarities in 
planetary motion. 

(25) E. M. H. asks how to make tin 
plate look like brass. A. A yellow varnish can be 
brushed on, or, as in fancy cans, the color is printed on 
with a thick yellow varnish. The operation is of a 
similar nature to japanning. 

(26) Q, A. L. asks how organ pipes are 
made, what solder is ,used, and how the soldering is 
done. A. Organ pipes are made of equal parts by 
weight of tin and lead, which melts at 370", rolled in 
sheets. The solder is made of 1!1J parts tin, 1 part lead 
by weight, which melts at 334°. Solder with a copper 
and resin; Some care must be used and a little practice 
to accomplish the solderiug smoothly, so as not to melt 
the pipe. If the solder should be found not tractable 
enough for yonr experiment, add half a part of bismuth 
to the solderias above. 

(27) John H. asks : . 1. How fads the suu 
from the earth? A. The distance from the sun to the 
earth is between 92,500,000 and 98,000,000 miles. " 2. 
What is the circumference of the earthY A. The mean 
circumference of the earth is 24,898 miles. 3. What of 
the sun ? A. The diameter of the sun is 860,000 miles ; 
its circumference about 2,700,000 miles. 4. Also diame
ter of earth? A. The polar diameter of the earth is 7,898 
miles ; equatorial, 7,926 miles ; mean diameter, 7,916 
miles. 

(2S) D. S. S. asks : Would you inform us 
iii settlement of an arllument las to the best method 
of gas saving-by closing cocks near the burner or by 
regulating at the meter? A. In general terms, the fur· 
ther from the burner the regulating is done the better. 
flas should be , ss unobstructed as possible in its path to 
the point of consnmption, so as to avoid eddies, wWch 
impair the illuminating power. The only objection to 
governing or regulating at the meter is, that it does not 
allow tor different elevations of burners, and it does 
not, when cock regulating is used, allow for the burn
ing of varying numbers of lights. The use of large burn
ers and fewer in number is to be advocated. 

(29) J. I. asks : Is it heavier on a horse 
to pull a load by a 100 foot rope or chain than close to 
it ' A. If the roVe or chain is, free from friction on the 
ground,J'; is easier 'for a-ho�se to pull a given st�dy 
load by f.ha )�8' bitch. :Much �pouda upon the condi
tion or kind of work. 

(30) E. E.-The dividing engines of the 
surveying instrument makers will divide circles for any 
number of spaces. The gear cutting index has a small 
range only applicable to gearing. For description and 
illustration of gear cutting apparatus, see SCIENTIFIC 

AMERICAN SUPPLEMENT, Nos. 50, 317. 

(31) W. B. M.-For computing the horse 
power of a rotary engine, multiply the area of the blades 
or dri ving surfaces (as many as receive the pressure of 
the steam) by the mean engine pressure, and this pro
duct by the speed of the centers of area of the blades in 
feet per minute. Divide the last product by 33.000 for 
the horse power. For illustrated d""criptions of rotary 
engines see SCIENTIFIC AMERICAN SUPPLEMENT,' Nos. 
11, 267, 397, 19, 149. The history of rotary engines cer
tainly points to .. dynamical misconception," or some 
other grave fault in the construction of most of them. 

MINERALS, ETC.-Specimens have been 
received from the following correspondents, and have 
been examined, with the results stated. 

W. lII. H.-The metallic-looking mineral is pyrite, Q1I 
sulphide of , iron. 1he cube is hematite, or oxide of 
iron (a pseudomorph ufter pyrite possibly). 

INDEX OF INVENTIONS 
Por which Letters Patent oC the 

United State. were Granted 

January 11 ,  1887, 
AND EACH BEARING THAT DATE. 

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

Acid and substitutes thereof, manufacture of 
salicylic, T. Kempf . . . . . . . . . . . . . . . .  , . .  . .  . . . . . . .. . . 855,875 

Alarm for hOistln" machinery, R. Mulholland . . . . .  855.888 
Amalgamator. centrlfuKal, W. White . . . . . . . . . . . . . .  3Ii5.9i>8 
Animal trap, N. C. Boynton. . . . . . . . . . . .  . . . . . . . .  , . . . 855.857 
AnnunCiator, electriC, P. Seller . . . . . . . . . . . . . . . . . . . . .  855,791 
Automatic clasp to hang up trousers, etc., W. 

Peterson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  855.711 
Ax.'W. J. &; J. A., Dunning . . . . . . . . . . . . . . . . . . . . . . . . . . 856.000 
Axles, repairin� wagon. J. H. &; A. T. Gurrie . . . . . . .  366.081 
Bale tiC'; W. P. Rylander . . . . . . . . . . . . . . . .. . . . . . . . . . . . .  8Ii5.8$7 
Banjo. S. S. Stewart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -355.896 
Barber's chair, J. M. Baker . . . . . . . . . . . . . . . . . . . . . . . . .  3Ii5.854 
Barber's chair. A. N. Hornung . . . . . . .  . . . . . . . . . . . .  85.>;,872 
Basket cover, H., Gary . " , . . . . . . . . . . . . . . . . . . . . . . . .. . . 855.!l25 

Bed, knOCkdown ,folding, J. G, Peace . . . . . . . . . . .  ' . . .  356.010 
Bed paul E. E. Merron . . . . . . . . . . . . . . . .. . . . . . . . . . . . .. . .  855,881 
Bed, sprlnK, J. Turner . . . . . . . . . . . . . . .  ; . . . . . . . . . . . . . . . .  855,808 

'Bed, spring, L. A. Wood . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  855.747 
Bedstead and table, combined, J. P. Farrell . . . . .. . .  855.760 
Sedsteads; tray attachment for. S. B. Bartow, Jr .. 855.911 
Belt fastener., :r.;, M. Reed . . . . . . . . ' . . . . . . . . . . . . . . . . .  .3&6,841 

Belt, link drh'IIlII', C. A, Schieren . . . . . . . . .. . . . . . . . . . .  855.890 
BeJtinK, A. D. Westbrook . . . . . . . . . . . . . . . . . . . . . . . . . ; . .  856,022 
Blcyele, swing, N. Brown . . . . . . . . . . . . .. ; . . .  : . . . . . . . .  356,028 
Bit.,O.See Bridle bit. 

75 
Blasting caP. J. R. France . . . . . . . . . . . . . . . . . . . . . . . .  h . . II56.IlM 
Board. See Bulletin board. Plow monld·board. 
Boat. See Ferry boat. 
Boat grip, T. Emerson . . . . . . . . . . . . . . . . . .. . . . . . . . . .  H . . 855,!163 
Boiler. See Steam and hot water boiler. 
Boiler explosions, safeguard Rll:ainst. J. E. Siebel. 855,793 

Boot, felt, H. G. Charlesworth . . . . .  : ,  . . . . . . . . . . . . . .  855.9j'2 
Bottling machines. pressure indicator for, J. Cou· 

ner . . . . . . . .  . . . . . . .  . .  . . . .  . . . . . . . .  . . . . . . . . . . . . . . . .. .  . . . 855.921 

Box. See Paper box. Sample or exhibition box. 
Box, A. W. Paris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  856,009 
Brake. See Car brake. .'  
Brake block holder, C. L. Small. . . . . . . . . . . . . .  . . ... . .  855,951 
Brick machlue, J. H. �'lanegan . . . . . . . . .. . . . . . . . . . . . .  855,600 
Brick machine. J. E. Lesneur . . . . . . . . . . . . . . , . . . . . . . . .  855,876 
Bridge gate, swing, C. Munsell . . . . . . . . . . . . , . . . . . . . . .  366,076 
Bridle bit, C. M. Huckins . . . . . . . . . . . . . . . . . . . . . . . . . . . .  356,043 
Buckle plate. E. C. Grant . . . . . . . . . . . . . . . . . . . . . . . . . . . .  855,788 
Buckle rolls, machine for making and attaching, 

J. A. Wilson, J r. . . . . .  . . . .  . . . .  . .  . . .  . .  . . . . . .  . . . . . . .  356.055 
Bulletin board. W. S. Evans . . . .  , . . . . . . . . . . . . . . . . . . . .  356,062 
Burner. See Gas burner. 
Burning garb8lle, apparatus for. J. Anderson ... . . .  855,851 
Buttonhole stitching machine, J. W. I.ufkin . . . . . .  855.878 
Button setting machine, J. B. Miller . . . . ' . . . . . . . . . . . .  855,832 
Car brake, tlutd pressure, G. A. Boyden, 

856,025, 356,026. 856.051 
Car coupling, Baker "" Prescott, . . . . . . . . . . . . . . . . . . . . .  855.009 
Car coupling, F. Betts . . " . . . . . . . . . . . . . . . . . . . . . . . . . .  855,913 
Car coupling, A. 8., Cooley . . . . . . . . . . . . . . . . . .  , . . . . . . . .  855.1lM 
Car coupling, A. A. DiaL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 85.0;,979 
Car couplinl{. J. D. young . . . . . . . . . . . . . . . . . . . . . . . . . ... 855,900 
Car door fastener. freil{ht, W. L. Benton . . . . . . . . . . .  855,963 
Car, hand, S. Arcus . . . . • . • • . • • • • . • •  o • • • • • • • • • •  ' " • • • • •  856.962 
Car mover. A. L. Butler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  356,008 
Car. railway. W. Robinson . . . . . . . . . . . . . . . . . . . . . . . . . .  855,720 
Car starter, M. Potter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 855,712 

Car, stock. H. Ames . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  855,907 
Car. street, G. W. Parker . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 855.787 
Car wheel, J. W. Cloud . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  855.881 
Car wheel •• machine for trnlnl{. Lindstrom "" Mil. 

ler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  855,829 
Carbonates, manufacture of oxychinollne, R. 

Schmitt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  855,812 
Carpet stretcher, Van Horne &; Fisher: . . . . . . . .. . . . .  856,017 
Carpeting. producing improved color etJ"ects in 

two-ply ingrain. J. L. I!'olsom . . . . . . . . . . . . . . . . . . . .  356,062 
Carrlal{e curtain fastener, A. W. Mitchell . . . . . . . . . .  855,702 
Carriers, stretcher for endless, S. K. Seelye . . . . . . . .  365,723 
Cartridge primer, W. N. Lowell . . . . . . . . . . . . . . . . • . • • .  855,877 

Cascade, artifiCial. F. Vorck . . . . . . . . . . . . . . . . . . . . .. . . . .  366,045 
Chair. See Barber's chair. Convertlhle chair. 

Railway rail chair. 
Chair ::ulde. G. Feldkamp . . . . . . . . . . . . . . . . . . . . . . . . . . . .  855,689 
Chair seat, M. Pennybacker . . . . . . . . . . . . . . . . . . . . .. . . .  856;012 
Chairs, desks, and other articles of furniture, sup .. 

port for, ,G. J. J. Luther . . . . . . . . . . . . _ . . . . . . . . . . . . . 866,074 
Chandeliers, extension support for, A. M. South. 

ard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ . . . . .. . . . .  81i5,845 
Chimney cap, P. Melander, . . . . . . . . . . . . . . . . . . . . . . . . . . 855.944 
Christmas tree holder. M. Bayer. .  . . . . . . . . . . . . . . . . .  855,856 
Cigar wrappers, machine for cutting, J. W. Came-

ron . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  855.918 
Cigarette machine. J. A. Bonsack . . . . . . . .  , . . . . . . . . . .  855,968 
Clasp. See Automatic clasp. 
Clasp for books, etc., B. Conlan . . . . . . . . . . . . . . . . _ . . . . 855,974 
Cleaner_ See Tube cleaner. 
CleviS, F. S. Dimon . . . . . . . . . . .. . . . . . . . . . . . . . . .. . . . . . . .. 855,1180 
Clip. See Paper clip. 
mock. primary electric, V. ,Himmer . . . . . . . . .  , . . . . . .  356,069 
016ckD.- oirc:;ttTb bT'CQhoT :£w-- P1'iDl.ur,- -�i4r--

Hlmmer . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  855;800 
Cockle and grain separator. G. F. Prescott . . . .. . . . .  305,718 
Concrete walks, laylnl{, W. C. Hall . . . . . . . . . . . . . . . . .  855.990 
Convertible chair, O. C. Harris . . . . . . . . . . . . . . . . . . . . . .  855,819 
Cooler. See Water cooler. 
Copying device, manifold, J.  I. Woodfill . . . . . . . . .. . .  855.749 
Corset, T. P. Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  855,954 
Coupling. See Car coupling. Thill coupling. Ve-

hicle reach coupling. 
Cover. See Basket cover. 
Cream from milk and churning the ;cream, device 

for separating, J. Loftus . . . . . . . . . . . . . . . . . . . . . . . . .  366.000 
Cruci',le furnace, H. Epping . . . . . . . . . . . . . . . .  ' . . . . . . . .  856,061 
Crusher. See Ore crusher. 
Cultivator. J . P. Black . . . . . . . . . . . . . . . . . . . . . . .  855,915, 855.916 
Cultivator attachment. T. B. Swindler . . . . . . . . .. . . . .  056.052 
Cultivator beam and point. Ady & Haith . . . . . . . . . . .  855.906 
Cultivator, wheel, G. W. & S. Taylor . . . . . . . . . . . . . . . .  855.953 
Cultivator, wheel. S. A. D. Thoma .. . . . . . . . . . . . . . . . .  855,899 . 
Curb, street or other, E. L. Brown . • • . . . . . . . . . . . . . . .  3M.810 
Cut-ofi' valve, J. A. Horton . . . . . . . . . . . . . . . . . . . . . . . . . .  855,993 
Dampers and valves, electro magnetic regulator 

for. G. M. Sternberg . . . . . . . . . . . . . . . . . . . . . .  .855.893. 855,89( 
Dead centers. device for obviating. G. Moss • •  o • • • •  355.705 
Display rack, M. Umstadter . . • . . . . . . •  0 0 0  • •  � 0 o • •• 0 0 . '  355,738 
Door check,.J. B. Armstrong . . . . . . . . . . . . . . . . . . . . . . . .  85,;.853 
Door hanger, Miller "" Kanouse . . . . . . . . . . . . . . . . . . . . .  " 3b6,076 
Door hanger. S. Shreffler, Jr,  . . . . . . . . . . . . . . . .. . . .. . . .  ' 855,7:u. 
Door or window frame, knOCkdown Bcreen, J. W. 

Boughton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . " . .  855,969 
Door spring, H. Lewy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 353.001 
Double pile fabric, Li.ter "" Reix.:ch . . . . . . . . . . . . ... . 855,772 
Drauorbt regulator for stoves, etc., G. W. Lore . . . .  356,047 
Draugr,tiIlj{ table, adjustable, J. G. Aston . . .... . . .  856,023 
Drag, stone, '1.\ Shaw 0 . . . . . 0 . . . . . .  . . . .  . . . . . . . . . . .. . . . . 855,192 
Drawing and spinning hemp, etc., machinery for, 

J. Good . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " . . . . . . . .  855,870 
Dress weil{ht, S. M. Moschcowitz . .  , . . . . . . . . . . .. . . . . .  356,048 
Drier. See Grain drier. 
Drill. See Grain drill . 
Drilling or slotting machines, supplemental bed_ 

plate. centering device, and work holder for, 
A. F. Brewer . . . . . . . . . . . . . . . . . . . .  :. . . . . . . . . . . . . . . . .  355,679 

Dyed fabric, naphthol. T. HOlliday' . . . . . . . . . . . . . . . . .  855,935 
Dyeing apparatus, W. Harley, Jr . . . . . . . . . . . . . . . . .. . .  855.900 
Dyeing naphthol, T. Holliday . . . . . . . . . . . . . . . . . . ... . . .  855,938 
Dyeing textile animal fibers. T. Holliday . . . . . . . . . . 855,\184 
Eaves trough hano:er, E. T. Kunaert . . . . . . . . . . .. . . . .  856.046 
Egg carrier, J. L. J oyce . . . . . . . . . . . . . . . . . . . . . .  855.996, 395,997 
Egg carriers. mBchice for making. J. L. Joyce . . . . .  855.996 
Electric current indicator. J. W. Howell . . . 856,041, 8.16,042 
Electric cut-out, A. E. Paige . . . . . . . . . . . . . . . . . . . . . . . .  356,OOfl 
Electric machines, current col1ectlnl{ device for 

dynamo. D. Williamson . . . . . . . . . . . . . . . . . . . . . . . . . .  855,738 
Electric meter, J. E. H. Gordon . . . . . . . . . . . . . . . . . . . . .  855,871 
Electric motor, J. H. Linville . . . . . . . . . . . . . . . . . . . . .. . .  856,771 
Electric push hutton. F. R. Brainard . . . . . . . . . . .  ' . . .  855.858 
Electric wires, conduit for. G. D. Sutton . . . . . . . . . .  855,7!18 
Electrical purposes, manufacturing carbons for, 

-
W. L. Voelker . . . . . . . . . . .. , . . . . . . . . . . . . . . . . . . . . . . . .  S56.02O 

Electrical subway. R. A. Dennison . . . . . . . . . . . . . . . . . . 855,86'1 
Electro magnetic cut-out, F. H. Wilmarth . . .  , . . . . .  366,7311 
Electro magnetic motor reo:ulator, W. L. Steven •. 366,11\1. 
Elevator. See Pneumatic elevator. 
Engine. See Locomotive engine. Piston engine. 

Steam engine. Trllctlon <inlOne. 
Engines, wrist pin for. F. C; Chase . . . . . . . . . . . . ... . . .  '366,9211 
Exbibiting device, J. Modlni. ,  . . .. . . . . . . . . . . . . . . . . _ . .  356,CXXi 
Extension table, J. Grribe . . . . .  � . . . . . . . . . . . . i . . . " . . .  :;; .:,3!JIi;s17 
Extension table. F. W. Nye . . . . . . . . . . . . . . . . .. . . . . . . . .  � 
Fabric. See Double , pile fabric. Dyed tabrJo. 

l'attem marke4Ai'abrio. 
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Feed water heater. E. Goes . . . . . . . . . . . . . . . . . . . . . . . . . . 355,98Il Paper barrel, G. S. Long . . . . . ... . .. .. .. . . . . . .. . _ • • •  856.!113 
FeedIng salt. to live stoek, trough for, Booth & .  Paper box. J. T. Craw . . . . . . . . . . .  , . . . . . . . . . . . . . . .  " . . .  355.977 

Hught!s . . . . . . . . . : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  355,967 Pllper box. angular. D. S. Clark . . . . . . .. . .  " . . . ... . . .  355.862 
FencEfstays. machtne for manufactnring wire. J.. Paper clip. G. McKibbIn . . . . . . . . . . . . . . . . . . . . . . .... . . .  355,943 

W Connell . .. . ' ' ' 0 <  . . ' . . . . . . . . . . . . . . . . . . . . . . . . . . . .  355,868 Papermakers' drying felt. cotton and woolen, J. 
Fence, L, Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  856.0U6 Kenyon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . 355.766 
�'ences. macbine formaklng wire. Eo M. Cooper . •  355,812 Paper stock. machine for treating rags. etc . • for, 
�'erry boat. W. Cowles . . . . . . . . . . . . . . . . . . . : . . . . . . . . .. . .  355,682 C. F. Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 355.898 
Fifth wheel, W. C. Switzer . . . . . . . . . . . . . . . . . . . . . . . .  355.799 Pattern marked fabric for "arments, R. Joo ... . . . .  355.874 
File cutting, W. Tucker . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  356,053 Permutation lOCk. n. C. Griffin . . . . . . . . . . . . . . . . . . . . . . 356,068 

Filter. J. W. Hyatt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.<;5.694 Photograph burnishing machine, W. G. EntrekIn. 355,92.� 
Firearm. breech-loading. W. A. G. Birkln . . . . . . . . . .  355.964 Photographic burnishing machine. W. G. Entre-
Fire escape, 1\. J. Blew . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  355,917 kin . . . . . . . . . . . . . . . . . . . . . :, . . . . . . . . . . . . . . . . . . . . . . . . . .  355,922 
FIre escape. J. Horwitz . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  355.994 PhotographiC plate holder. E. J. Leland . . . . . . . ... . . 356,072 
Flier. speeder. J. A. V. Smith . . . . . . . . . . . . . . . . . . .. . . . .  355.794 Piano. J. R. Perry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  355,050 
Flower, artificial. W. F..ggert. Jr . . . . . . . . . . . . . . . . . . . . .  350,982 Picker. See Fruit picker. 
Flue regulator, J. Cant. . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . .  8I"Xi.919 Pillar .tep. C. E. MUler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  355,701 
Food for horses. prepared. J. B. Pinchard . . . . .. . . . .  355.8:l7 Pin. See Engine wrist pin. 
FruIt picker, W. S. Mallard . . . . . . . . . . . . . . . . . . . . . . . . .  355.941 Piston engine. roller, I,.. Glea.on . . . . . . . . . . . . . . . . . . . 3.16,038 
Furnace • .  See Crucible furnaee. Portable fur- Planter. J. W. Rhodes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  355,715 

nace. Planter and cultivator. combined, A. L. Parker . . .  8.1)5,948 
Furnace for expanding locomotlve tires, N. H. Planter • •  eed, J. A. Pack . . . . . . . . . . . . . . . . . . . . . . . . . . . 355.836 

Brown._. . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  3551859 Planters, automatic checker for corn, M. -C. 
Furnace for fruit driers and other u.e •• H. S. Thomas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  855.802 

Jory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  356.046 Plow, li.tlng. J. S. Crum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  355,978 
Furniture wall protector. F. G. Wlnnek . . . . . . . . . . .  355.960 Plow. mould board. C. G. Herr.trom . . . . . . . .  : . . . . . .  355.9.11 
Game, parlor, T. E. Parfitt . . . . . . . . . . . . . . . . . . . . . . . . . .  355,947 Plow. sulky. O. C. Bateman . . . . . . . . . . . . . . . . . . . . . . . . .  355.676 
Gas. apparatus for treatment of natural. H. J. Pneumatic elevator. J. Mabb . . . . . . . . . . . . . . . . . . . . . . . .  355.697 

Hyams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  856.071 Poker, J. P. Beck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  355.754 
Gas burner. A. Wasserman . . . . . . . . . . . . . . . . . . . . . . . . . .  355.805 Port able furnace, W. H. H. Knight . . . . . . . . . . . . . . . . .  355,696 
Gas regqlator, J. N. Pew . . . . . . . . . . . . . . . . . . . . . . . . . . . . 355.788 Post. See Hitching po.t. 
Gas trap cover for wash basins. N. Schwab . . . . . . . . 355,722 Pot cover. J. M. Stewart . . . . . . . . . . . . . . . . , . . . . . . ... . . .  355.796 
Gate. See .Bridge gate. Swinging gate. Powder insuffiator. D. H. Goodwillie . . . . . . . . . . . . .. . .  355.816 
Governor. steam engine. �'. M. RIte .. . . . . . . . . . . . .. . .  355.717 Power. See Horse power. 
Grain bind" ... knotting device for, W. N. White- Printing machines. adjusting the air spring plun-

ley et 8il.. (r) . . . . . . . .  . . . . . . . .  . . . . . . . . .  . . . . . . . . . . . .  10,797 gers of. C. B. Cottrell . . . . . . . . . . . . . . . . . . . . . . . . . . . .  355,865 
Grain binder •• ten.ion device for. W. H. Blanch- Printing machines, ink fountain for. J. K. Bitten. 

ard . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  355.678 bender . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ", . . . . . . . . . . .. . . . .  355,965 
Grain drier. R. A. Burnett . . . . . . . . . . . . . . . . . . . . . . . . . . . 355.001 Protector. See Furniture wall protector. Mos-
Grain drill, J. W. Rhodes . . . . . . . . . . . . . . . . . . . . . . . . . . . . 355,716 quito and fiy protector. Trunk corner pro-
Grain meter and regi.ter. F. H. Lacey . . . . . . . . . . . . . . 355.828 tector. 
Grain meters, automatic cut-off fOf, G. Marsh . . . . . 355,'j74 Pulp or fibrous mat.erial and the resulting mate-
GJ:Ilte. fire. T. C. Ve.ey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  856.081. rial, treating, F. �'. Phillips . . . . . . . . . . . . . . . . . . . . . 355.789 
Gri!ldlng mills. hopper for. J. F. Winchell . . . . .. . . . .  355,740 Pump and scraper, 011 well. O. J. Baldwin . . . . . . . . . .  355,675 
6uard. See Loom shuttle guard. Punching checks, apparatus fOf, D. D. Gregory . . .  855,7'64 
HaIllmQck •• head rest for. T. Humphrey . . . . . . . . . . .  355,873 Rack. See Display rack. Hay and stock rack. 
Ita;nger. See Door hanger. Eaves trough Rail and spUce jOint, center bearing girder. A. J .  

hanger. Moxham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  3,<;5,782 
Hllrrow, rotatlng sulky. E. �'. Duncan . . . . . . . . . . . . . .  356.032 Ralls, making cepter bearing girder, A. J. Mox-
Harvester, Whiteley & Bayley . . . . . . . . . . . . . . . . . . . . . .  355.959 ham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; . . . . . . . . . . . .. . . 355.780 
Rarvesting machine. A. Stark . . . . . . . . . . . . . . . . . . . . . . .  1l55,128 Railway. A. F. Godefroy . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  355.927 
Hay and stock rack. H. Hoerman . . . . . . . . . . . . . . . . . . .  355.765 Railway. cable. N. Kirchner . . . . . . . . . . . . . . . . . . . . . . . . .  355,826 
lIl\y loader. J. W. Hogeland . .  , . . . . . . . . . . . . . . . . . . . . .  355.991 Railway chairs and rail clips to metallic sleepers. 
Hay rake. horse, Alden & Kirk . . . : . . . . . . . . . . . . . . . . . .  355.b'7( securing. J. H. & W. Tozer. . . . . . . . . . . . . . . . . . . . . 356.016 
Hay rake, horse. P. F. Fleming . . . . . . . . . . . . . . . . . . . . . .  355,691 Railway cross tie and fastening, S. D. Locke . . . . . . .  356.002 
Heater. See �'eed water heater. Steam he,.ter. Railway rail chair. A. J. Moxham . . . . . . . . . . . . . . . . . . .  355,779 
Heel rand. F. P. Arnold . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.';0.056 Railway rail joint. J. Siegel . .  . . . . . . . . . . . . . .  , . . . . . . . . .  355.725 
HIIll!e. I. B. Kleinert . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  355.927 Railway time signal. H. A. Wayne . . . . . . . . . . . . . . . . . .  355.850 
Hitching po.t. 1\ F. Brown . . . . . . . . . . . . . . . . . . . . . . . . . .  355.809 Railway tracks. metallic cored post for street. A .  
Hoe for chopping cotton. I .  A .  Thomas . . . . . . . . . . . . 355,801 J .  Moxham . . . . . . . . . . . . . .  ; . . . . . . . . . . . . . . . . . . . . . . . . .  3.<;5,778 Rllg cholera remedy, T. A. Kasey . . . . . . . . . . . . . . . . . . .  355.999 Rllke. See Hay rake. 
Jloisting and transmitting- freight, coal, ores. etc., Razors. machine for honin�, P. Wahl . • • • . • . . . • • •  o .  355,956 

mechanism for, F. Murgatroyd . . . . . . . . . . . . . . . . . .  355,884: Recordert.- See Time recorder. 
Holder. See Brake block holder. Christmas tree Reel. See Paper bag reel. 

holder. PhotographiC plate holder. Rein Regi"ter. See Telephone register. 
hj)lder. Sash holder. Rellulator, See Electro magnetic. motor regn-

Hoof trimmer. W. Bradbrook . . . . . . . . . . . . . . . . . . . . .. . .  355,756 lator. I!'1ue regulator. Gas regnlator. 
HOrD, treating. 1\1. Kamak . . . . . .. . . . . . . . . . . . . . . . . . . .. . .  355.999 Rein holder, R. P. Tomas.ek . . . . .  ' . . . . . . . . . . .  ; . . . . . .  350,900 
Horse power, 1. A. Jelferson . . . . . . . . . . . . . . . . . . . . . . . . . 355.936 Re�, tpl!lcal"... Johnson . . . . . . . . . . . . . . . . . . . . . . .  355.824 

Horse power. M. O. Robert .. . . . . . . . . . . . . . . . . . . . . .. . . . . 355.719 Rev1ftver, S. Forehand-::: : . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  355.m ........ bOO D V -Nolp()n __ � ___ . __ _ . _ __ • ___ .:..: ____ �-� -DiHtliliI!J"mni;h�>J � H>.:E:lwA,..d, . .  � __ _ __  ..-__ - -_ __ __ _ _ _  35ft.Q3a. 
Hf!Qeshoe, J. Spencer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 355.727 Rockers. spring for, F. Latulip . . . . . . . . . .. . . . . . . . . . . . .  355.76U 
Hose co!1pling. clamp for. Schrader & Schmitt . . . .  356.083 Rolllng and punching machine. combined metal, 
a08e support, C. H. Fave!. . . . . . . . . . . . . . . . . . . . . . . .. . . 355.924 W. C. Hogg . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . .  355,693 
Rnb. vehIcle. J. l\i:ari . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 851:.698 Rolllng center bearing girder ralls, roUs for, A. J .  
Incubator. C .  B. Eddy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 355,684 Moxha/ll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  355,781 
Indicator. See Electric current Indicator. Water Rolling grooved girder rail. for street cars, rolls 

, . I.evel lndicator. for, A. J. Moxham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  355.777 
.Jack. See Ljfting jack. R01ling nail plates, roU. for, G. T. Walker . . . . .. . . . .  355,848 
JoInt. See Railway rail Joint. Roofing. metalliC, L. L. Sagendorph . . . . . . . . .  355,888, 35O.&>9 
Kneader, dough. G. K. Knowlton . . . . . . . . . . . . . . .. . . . . 355.767 Roundabout. W. Goodwin . . . . . . . . . . . . . . . . . . . . . . . . . . . 356.037 
Knitting machine. 1. W. I.amb . . . . . . . . . . . . . . . . . . . . . . 355.9.l8 Rubber belting. J. Murphy . . . . . . . . . . . . . . . . . . . . . . . . . .  355.834 
Knitting machine. circular. D. H. Hili . . . . . . . . . . . . . .  355.932 Rubber. compo.ition of matter resembling, S. M. 
IV>itting machine. circular. J. H. Place . . . . . . . . . . . .  356.079 AUen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  355.751 
Knitting .tockings. J. H. Place . . . . . . . . . . . . . . . . . . . . .  356.078 Sample or exhibItion box. G. A. Blsler . . . . . . . . .. . . . . 855,914 
K,nob attachment. H. J. P. Whipple . . . . . . . . . . . . . . . .  35.';.9.')7 Sash holder. G. H. Noble . . . . . . . . . . . . . . . . . . . . . . . . . . . .  355.835 

Ladder. W. & H. Cummer . . . . . . . . . . . . . . . . . . . . . . . . . . . . 355.683 Sash. rever.ible window. Adelson & ProIL . . . .. . . . .  355,005 
I.amp, W. C. Baird . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  355.908 Satchels, etc .• fastening for. A. Goertz . . . . . . . . . . . . . 355.987 
l�amp bulbs, drying incandescent electriC. A. I�. Saw. coping. C. Morrow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  355.704 

Reinmann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 355.714 Saw, drag. Omwake & McGee . . . . . . . . . . . . . . . . . . . . . . . .  355.708 
Lamp, incandescent electriC, W. L. Voelker . . . . . . .  356.019 Saw file guIde. J. SchaeJfer . . . . . . . . . . . . . . . . . . . . . . . . . . .  356.082 
LMt. E. C. Wri"ht . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  355,750 Saw guide, D. J. Murray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 355,707 
J.asting machine. PaIne & Combs . . . . . . . . .. 355.734 to 355,786 Sawmill, band, M. Garland . . . . . . . . . . . . . . . . . . . . . . . . . . . 8.16,035 
Latch. W. B. Cantre;I. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 355.680 Saw set, C. C. Harris . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . .  355,692 Lateh and lock. combined. A. H. Brown . . . . . . . . .. . .  356.027 Saw swaging machine. W. G. Baumgardner. . . . . .  355,912 

. Laying-out machine. E. A. Jerome . . . . . . . . . . . .. . . . . 355,937 . Saws, device for dressing the teeth of. G. W. Cut-
I.ead. apparatus for incasing wires wIth. E. C. shaw . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  356,059 

Sloan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 355,81.4 Scale, wagon or steick, I. W. Mason . .. . . . . . . . . . . . . . .  355.942 
Lead •. ma.chlne for covering conductors with. E. Scale. weighing and price, J. E. Pltrat . . . . . . . . . . . . . .  356,077 

C. Sloan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 355.843 Seal lock. S. E. Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  355,961 
LIfter. See Transom lifter. Seal lock. J. B. Armstrong . . . . . . . . .. . . . . . . . . . . . . . .. . .  355,853 
I.)ftillg jack, M. G. Crane . . . . . . . . . . . . . . . . . . . . . • • . . . . .  355,866 Seat. See Chair seat. 
Lock; See Permutation lOCk. Seal lock. Separator. See Cockle and.grain separator. 
J�\)Ck and latch, combined. R. S. Robertson. : . . . . . . 856.013 Sewing machine feeding mechanism, S. W. Ward-
Locomotive brake, G . . H. Poor (r) . . . . . . . . . . . . . . . . . . . 10.796 well. Jr . . . . . . . . . . . . . . . . . . . . . . . . . .  . , . . . . . . . . . . . . . . . . .  355.735 
Locomotive engine. '1'. T. Woodrulf . . . . . . . . . . . . . . . . 556.085 Shingle sawIng machine. W. J. Perkins . . . . . . . . . . . .  <155.710 
I,oom for weaving double pil� fabric •• C. Pearson 356.011 Ships. construction of, R. M. Fryer . . . . . . . . . . . . . . . . .  856.065 
Loom for weaving terry fabrics, W. Weaver . . . . . .  355.788 Shoe fa.tening. G. Valiant . . . . . . . . . . . . . . . . . . . . . . . . . .  355.�55 

1410� I.et-oifand take-up mechanism, B. �'. Meyer 35').882 Shoe. mocca.in. J. E. Booth . . . . . . . . . . . . . . . . . . . .. . . . .  355.755 
.Loom shuttle guard, J. Sullivan . . . . . . . . . . . . . . . . . . . . .  355.797 Shoe shanks, machine for making metallic. N. C. 
Loom take-up mecbanlsm. Walsh &.Boothroyd . . . 355.!102 Ruberg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  356.081 
Loom temple. G. Harling . . . . . . . . . . . . . . . . . . . . . . . . . . . .  355.818 Shoe •• machine for stretching and finishing. I. E. 
Loom weft check or drag. S. S. Walker . . . . . . . . . . . . .  355.804 Booth . . . . . . . . : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  355,966 
MjlCaroni machioe. P. GIovannini . . . . . . . . . . . . . . . . .  355,926 SIgnal. See Railway time Signal. 
Meter. See Electric meter. GraIn meter. Water Sled. H. Meek . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  355.775 

meter. Sleigh, S. R. Bailey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  31>.5,855 
Mm • . Se.e Saw:mi1l. Smoke houRes, aIr and smoke .preader and dis-
Milling lllachine. nut. C. E. Roberts . . . . . . . . . . . . . .. 355.718 tributer for, N. Murphy . . . . . . . . . . . . . . . . . . . . . . . . . . 355,706 
Mou1dlng and .tave machine. wood. C. L. Goeh- Sole • •  ectional metallic. P. J. Sullivan . . . . . . . . . . . . . .  355.897 

rlIll! . .. . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 356,066 Spectacle bows. jOint for, LudwIg & Reid . . . . . . . . .  355.830 

Mosquito and fiy protector. D. l!!telnberg . . . . . . . .. . . 356.015 Speculnm, R. S. Pack.on . . . . . . . . . . . . . . . . . . . . . . . . . . .  8.i5.709 
Motion. device for converting. A. P. Gerlach • • . . • .  955,986 Spinning machInes. etc .• ring rail for. A. F. Jenks. 355,823 
M.otor. See Electric motor. Spinning machines. saddle for the top rolls of, C. 
Musical In.trument. mechanical. A. A.' McIntire . . 355.880 A. Dres.er . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  355.981 Nan driving machine. T. Fowler . . . . . . . . . . . . . . . . . . . . 355,762 Spring. See Door spring. 
NaU making and distributlng machine, F. F. Ray- Spur. horseman's. F. J. Herrick . . . . . . . . . . . . . . . . . . .  356.039 

mond. 2d . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . 355.81.0 Stanchion. W. H. Youngs . . . . . . . . . . . . . . . . . .. . . . . . . . .  356.086 
Nail plate feeder, J. H. Dunbar . . . . . . . . . . . . .. . . . . . . .  355,813 Stand fllr displaying goods • • T. S. Gold . . . . . . . . . . . . . . 355.986 
Nan, screw. H. K. Jones . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  355.825 Steam and hot water boiler. J. Mason . . . . . . . . . . . . . . 355.699 
lI\ILiis. making headed. E'. F. Raymond. 2d . . . . . . . . . . 355.839 Steam boilers try gauge for, G. W. Rodgers . . . . .. . .  355.836 
(lat'. bow facing. J. H. McGee . . . . . . . . . . . . .. . . . . . . .. . . 355.879 Steam engine. W. Esty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  355.8H 
(Iller. mechanical. C. Crothers . . . . . . . . . . . . . . . . . . . . . . .  355,757 Steam heater. Baker & Shevlln . . . . . . . . . . . . . .  355,807. 355.808 
'()te.oi-:Ilsher. F. A. Huntington . . . . . . . . . . . . . . . . . . . . .  3.')6,044 Stirrup. N. C. J ones . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .  b55.695 
9t11'1\Il. stop-actIon, C. �·ogelberg . . . . . . . . . . .. . . . . . . .  355,984 Stocking. J. H. Place . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 856.080 
Oi-gans. bellows action for reed. C. Fogelbflrg .. . . . . 355.985 Stocking and manufacturing the .ame. P. & F. B: 
Ove1l8,. iU.nmlnator for. F. H. Van Houten . . . . . . . . .  356,018 Bartlett .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  356.910 
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355,,885 
� . ilea Bed Jl'll14 .· . . . . . . .  . , .. Stove grate. OOlnhlned w0Q4 and.coal. G. k Way. 355Jl111 
t'atIet ..... ... B..l>�� .......... " ........... ...... 3116,in3 ,  Stove, oil. G. 'W' .1:lwett . . . .. � • . .  ; • .  " . . . . .  .; . . . . ... . .  , ,. , �� 

[JANUARY 29, . 1 387 
Stove, parlor. Farrell & Casey . . . . . . .... . . . . . . . . . . . .  'l55.681' 
Stove., burner tor petroleum cooklilR. V:.Burklln 355.811 
Street sweeping macbIne. J. T. CoJUns . ... . . . . . . . . . .  36t1.0'lI In .. lde 1'81re, each In""l'li .. n - " • "'��nta .. liiMo. Swinjl\nuate. G. W. Tillson . . . . .  ; . . . . . . . . . . . . . . . .. . 355,81.7 Back Palle, en cit inserti .. n - � , SI .OO n line;· . 
Switch. See Telephone s'witch. The above are cnarlles per agate line-about . eight 
'l'able. See Draughtlng table. ExtenSion table. :ri'a

d
ts 1;�i :�:;gareb\.y���iC1:���::i��� ':�;h

h��h
:d��::.: 'felegraph wires. pr�venting noise occasioned by tisement , at the same rate per agate line, by meas� 

vibration. of. P. E. Bardonnaut • • • . • ; . . . . . . . . . .  35[).753 ment. as the letter press.·· A dvertisements must be 
Telegraphy, R. G. Brown • • • . . • • . • • •  .- . .. . . ... . . . . . . . . . .  SM.SOO f:���:�:�fr��I�:!iO��u��Q6S early as Thursday morn .. 
Telephone. C. E .. Egan . . . . . . . . . . . . . . . . . . . . . . . . ilIi5.685. 355,687 1====================== 
Telephone cabinet. C. Wittenberg . . . . • • . . . . . . . . . • . •  <155 ,741 
Telephone instruments, grounding switch for, C. 

G. GOuld . . . .  .'. . . . . . . . . .. . . . . . . . . . .  • • . . •  : • . • . . . .  356,038 
l'elephone. magneto. H. E. Waite . . . . . .  · . . . . . . . . . . . 355.734 
'l'elephone regi.ter. C. Wittenberll . . . . . . . .. . . . . . . . .  055,743 
Telephone switch. Hitch.cock & Barnley . . • . . . . . . . .  356,040 

. Telephone switch system, Gould & Smith . .  055,928. 355,929 
Telephone toll coJlecto� and register. C. Witten-

berg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 355,744. 355,746 
Telephone transmitter, C. E. Egan . . . . . . . . . . . . .. . . . . 355.686 
T,elepbone transmitter, J. P. Freemnn -. . . . . . . . . • . . . .  356,0'34 
Telephone transmitter. Pratt & McPherson . . • . . . .  350.838 
Telephone transmitter. J. C. H. Stut . . . . . . . . . . . . .. . . 350;952 
Telephones, alarm and register attachment for, 

C. Wittenberg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  355,742 
Telephones. register attachment for. C. Witten-

berg. . . . . .  . .  • • • . • • • • • • . . • • . . . . . . .  . . . .  . • . . . . .  • • . . . . .  355,745 
Textile fabriCS. torm for displaying, A. A. Mur� 

phy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  355.833 
Thermometer .cale, G. E. Taylor . . . . . . . . . . . . . " .. . . .  355.846 
Thin coupling, Spencer & Beebe . . . . . . . . . . . . . . . . . . . .  855,795 
Threading, cutting. and reaming, machine fOf. W. 

C. & F. E. Wells ., . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 355.737 
Tie. See Bail tie. Railway cross tie. 
Time recorder, watchman's, V. Himmer . . . . . . . .  ' 0 .  856,070 
Tobacco stick. J. I;'. Erwin . . . . . . . . . : . . . , . . . . . . . . . . . . .  3(i5,759 
Tor.gs, curling. G. T. Culver . . . . . . . . . . . . . . . . . . . . ... . . .  356.030 
Tool, welt rounding, E. Dawson . . . . . . . . . . . . . . . . . 0 • • •  355,758 
Torpedoes, percussion firing device fOf, J. W. 

Graydon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 356.067 
Toy spring gun. F. W. Crandall . . . . . . . . . . . . . . . . . . . . . .  355.975 
Toy target, �'. W. CrandalL .  . . . . . . . . . . . . . . . . . . . . . . . . .  355,976 
Traction enJidne. Ii .... If', IJandis . . . . • • • • • • • . • . . • • • • . •• . • 355,939 
Traction engine. W. L. I�eland . . . . . . . . . . . . . . . . . . . . . ; 355.�40 
Traction engine, W. A. Shadd . . . . . . . . . . . . . . . . . . . . • . . 355,891 
Trap"om lifter. W. W. l\"euer . . . . . . . . . . . . . . . . . . . . . . .  355.783 
Transom lifter, E. Payson . . . . . . . .  . . . . . . . . . . . . . . . . .  355,949 
Trap. See Ailimaltrap . . 
Trimmer. See Hoof trimmer. 
Trucks, apparatus for putting together and drill-

ing Jocomotive and car, S. M. VaucJain . . . .  ,- . . .  355.901 
'rrunk corner protector, A. A. Oestreicher . . . . . . . . 355,946 
Trunk fastener. T. L. Rivers . . . . . . . . . . . . . . . . . . . . . . . .. 356,051 
Tube cleaner. G. M. Anson . . . . . . . . . . . . . . . . . . . . . . . . . . 355.806 
Tympanum, E. Houlanger . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3,)5,970 
Tympanums. pitch indicator for, E. Boulanger . . . . 355,971 
Type, manufacture of, Laraway & Bridge . . . , . . . . . .  355,768 
Type writing machine, R. E. -Morris . .  · . . . . . . . . . .  : . . .  '855,103 
Va!vegear, locomotive, W. J. Lewis . . . . . . . . . . . .. • . . .. 355.770 
Valve, rotary. W. Berrenberg . . . . . . . . . . . . . . . . . . . . . . . . - 355,677 
Val\'"es and dampers. electro roaa-netic regulator 

for, Sternberg & Lehmann. . . . . .  . .. . .  . . . . . . .  . . . . .  355.895 
Valves by electricity� controlling, }': -Baln� . . . . . . . . .  356,024 
Valves, electro magnetic regulator for, -G. M. 

Sternberg . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . .  355.8\J2 
Vehicle reach couphng, H. OCLkes . . . . . . . . . . . . •  -. . . • . . - 300,049 
Velocipede wheel, A. P. Merrill. . . . . . . . . . .  _ .. . . . . . . .  355,iOO 
Ventilator. See Window and door ventilator. 

GET T H E  B EST A N D  C H E A P EST 

J'. 0 <>  • •  
(Cincinnati. OhIo. U. s. A.) Exclusive AKents and Importers for the United State. 

of the C E L E B R A T E D  
P E R I N  BAN D SAW B LA D E S ,  
Warranted'Mupel'ior to nl I  otltel's l lI q ll n l l ty. fin!sh, 
1I l1 ifol'mity of ttoln pel·. and Itf"uel'n l d U I·nbi li ty. 
One Pel"i n Saw outwpars t hree ordinary saws. 

Itl n.ll ufactnrers of I·.auillfl lli ncl.i l ies and 
.. titer Pntent Wood WOl'l< ing Mncbi lle,·y. 

SEBA���&c:��!! C{�'S LA. THES���e� 
Drill Presses, Chucks, Drills, 
Dogs and maChinists' and ama· 
teurs? outfits. Lathes on trial. 
�atalogues mailedl-n�:;h':�:ii��;,.ifIj� .. ��. 1 65 W. 2d St.. ( 

- - EABL A N D  FI N E  G RAY I RO N  A L S O  ST E E c  �ALL ----� ' C�ST INGS fF\�spECIA\ EF\N ; 
-OEVLIN Y. CO '" f i N E  r. NN I NG  JAP, -N PA�' , G' 

S D\" \.. F I N I SH I N G  N \ N G  ,, -� . THQM!l: LEHIGH AVE 11< AMER.CAN ST PH ILA  '-� � 

THE WONDERS OF LIGHT.-AN IN-
tere.ting lecture recently delivered before the Society 
of Arts. by W. H. Preece. Showing the Theory of Light. 
Separation of White Lll1ht into Colors. The New Ln. 
mlnous Paint. ArtifiCIal Ughts ; Candle LlghtJ on 
Light ; and brief history of Gas L�ht. �eat and LIlJht 
t\�\i\I�mr:.���ri�Jn�::tg:d 1If.I'§c&:C:M:f�bJ.:::ICAa; 
SUPPLEMENT. No. 2'l:i. Price 10 cents. To . ba JIad at' 
this office and from all newsdealers. 

Ventilation. house. f). H. Humbert . . . . . . . . . . . . . . . . . .  355.822 
Vessel. for marine pnrposes. '(jjj!ifiil(jt1till o:f;-ft: � �!�L!'�:�
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0f.,:;'�::�i:;� t\���e�I w��:::;i���:·�t�:� ·�i�;�i;;��;.;��;itl���f�;���'� A UTOCOPYI8T Li=���!�r::'· J. Michel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3Ii5.776 
AUTOCOPYIST Co;, 3 'l'homas Street; New York. Washing machine. Laube & Smith . . . . . . . . . . . . . . . . .  356,000 

Watch • •  tem winding. J. Bachner . . . . . .  ; . . . . . . . . . . . .  3[';.752 
Watch • •  tem winding and setting. W. H. Wells .. . .  3511.021 

Water closet, S. G. Mc�'arland . . . . . . . . . . . . . . . . . . . . . .  31>.5.831 
Water cooler and refrigerator, combined, P. H. 

Storch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  � . . . . .. . . . . 8Ii5.731 
Water level indicator, magnetic. J. J. Ghegan . . . . .  355,815 
Water meter, rotary, J. W. Hopkins . . . . . . . . . . . . . . . •  355,821 
Water purifying compound, P. !C. Malgnen . . . . . . . .  355,77a 
Water waste preventer, siphon, M. Syer . • • • . . . . • . . .  355.800 
Wheel. Se" Car wheel. Fifth wheel. Velocipede 

wheel. Wind wheel. 
Wind wheel. Holm.& Engberg . . . . . . . . . . . . . . . . . . . . . . . 355,9!l2 
Windmill. S. M. Fulton . . . . . . . . . .  : . . . . . . . . . . . . . . . . . .  355.869 
Windmill. J. B. Hohn . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  355.726 
Window or door ventilator, P. �brahamson . . . . . . •  855t9m 
\Vood and asphalt and concrete walk, combined, 

Miller & Schillinger . .  " . . . . . . . . . . . . . . . . .. . .  . .  .. . . 356,00<1 

DESIGNS. 
CUP. C. E. Haviland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  17,059 
llish. deep, C. E. Haviland . . . . . . . . . . . . . . . . . . . . . . . . . . .  17,058 
Dishes, handle for. C. E. Haviland . . . . . . . . . . . . . . . . . . .  17.063 
Dishes, ornamentation of, C. E. Haviland . . 17,06O to 17,062 
Plaque. W. M. P:tItzner . . . . . . . . .  _ . . . . . . .  , . . . . . . . . . . . . . .  17,065 
Soap box. W. P. Har.sell . . . . . . . . . . . . . . . . . . . . . . . . l1,066. 17.057 
WaJl .tand. A. Nacke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17.064 

TRADE M ARKS. 
Beverages, carbonated bottled, Badger State Bot-

tling Co. . . . .  . . . . .  . .  . .  . . . .. . .  . .  . . . .  . . . . . . . . . . . .  _ . . . .  13,960 
Bluing. :). W. Hack . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13.969 
Copper ingot •• I.ewl.ohn Brothers . . . . . . . . . . . . . . . . . . . 13.976 
Flour. C. A. Hammond & Co . . . . . . . . . . . . . . . . . . . . . . . . . . 13.970 
Horse.hoe nail •• Simmons Hardware Company . . . .  13,979 
Hot air furnace •• H. G. Hart & Co . . . . . . . . . . . . . . . . . . . 13.972 
Pamphlets and books, Harper & Brothers . . . . . . . . .  , 18,971 
Plumbers' porcelain wares, C. A. Blessing . . . . . • . . . .  1a,001 
Remedies for female disorders. Bradfield Regulator 

Company . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  13.962 
Remedy for lung and throat disea.e., A. Wilson . . .  18.932 
Sugar. substitute for, W. C. Hickman . . . . . . . . . . . . ... . 18.973 
Tea. Siegfried & Brandenstein . . . . . . . . . . . . . . . . . . . ... . .  18,978 
Tobacco, chewing, A. DiU . . . . . . . . . . . . . . . . . . . . . . . .. - . . .  13,965 
Tobacco, smoking. W. Duke Rons & Company . . . . . .  1;1,966 
Toilet materials. perfumed. H. Tappan . . . . . . .  13,980, 13.981 
Tonics. nerve. Fairbanks & Neale . . . . . . . . . . . . . . . . . . . .  13.968 
Tooth powder and paste. Johnson & Johnson . . . . . .  13.975 
Varnishes, .T. A. Shephard . . . . . .. . . . . . . . . . . . . . . . . . . . . . .  13,977 
Wine, Tokay. california Vintage Company . .. . . . . . .  13.968 
Yea.t. bottled. Enpepsy Yeast Co . . . . . . . . . . . . . . . . . . . 13.967 
Yeast cakes. Home Yeast Cak.e Company . . . . . . . . . . . 13.974 

A I'rlnted COpy of the specification. and drawing of 

NEW BRIDGE OVER THE DOURO.
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p�� 
posed one-span bridge over the rlv�r Douro. The WON 
IS one of considerable maguttude. and presents peculiar 
features In its �eneral desrgn and mode of erection which 
wtJJ prove of mterest to all engineers. lliustrated wIth 
10 engravIngs. Contained in SOIENTIFW AMERICAN 
SUPPL" MENT, No. �6"'. Price 10 cents. To be had at thIs 
office and from all newsdealers. .. ¥ 

Hock Drill CO" 
10 PARK PLACE, New York, 

R O C K  D R I LLS,  
'''ililmllloved Stone Chamteling MachineJ, 

Gadders, Quarl',. BOl'S, PIng 
nnd Fell tl,el' D " i 1I", and . 

Kenernl Qllal'I'ylng lUachlnel'Y. 
Send for full descriptive catalogue. 

$.525 .. 00 A
r�;� t�

' 
o!·�:ji tlorflcl��· �::'��Ar:t� 

just out. A $3.l15 sample sent '!ree to all . 
W. H. CHIDESTER & SON. 28 Bond St .. New York. 

HEAT IN RELATION · TO CHEMICAL 
Action. By Henry Allen. A review of some of the resuits that nave reoently been obtained by eXperimenters 
�:�Jlt��f

o
fpg=l: �grt;S

M�����m:�,j 
���:���f:W��Pl;:;�UunJ:,'g,i�iltY��t water by metals. Action of hydrochloric acid. Sulphides. Nitric acid. Contained In SCIENTIFIO AHEur. 
OAN SUPPLEMENT. No. 291. Price 10 cents. To be had 
at tWs office and from all newsdealers. . . �. Print Your Own Car�s I 

Pres. $3. Circular size $8. Newspaper size $44 'l'ype setting eaBY� printed directions. Send 
2 stamp,s !or list presses, t'ype.�tc., to fa�torye _ K E L l!j E Y  & CO., Mel·,clen, (jolin. 

any patent in �he foregoing Ii.t. also of any patent EXPLOSIVE DUST. A COMPR1i:HENIssued sirice 1866. will be furnished from this office for 25 slve de.criptlon of the Dangers from Dust In various cents . . In ordering please state the number and date M.anufactur.es and the Cause of many Fires. How com-
of the patent desired. and remit to Munn & 00 .• 361 ri���le

I����t������ i��lo:£:inE&���aY�ol�r
?o'}\l'o� 

Broadway. New York. We also furni.h copies of patents B::l �dJi!'.
�':

�
��,�\':I��:EN

�
fl

l
g
.ll':E�r�l� 

granted prior to 1866 ; but at Increased cost. as the SUPPLEMENT No. 121). PricelO cents • . To be had at specifications, not being printed, ruu.t be copied .. by this o:ffice and of 8il.1 newsdealers. 
hand;· . . ,  . . . . . . . ' . . . . . . ' . . 

Cnnadlan Patent. may no,," be qbt6lned byt h e  · :&ldoo . Sys"tem:. 
Inventors for any of the lnventlons named In the fore- ' Of Al'C and l lleandell<'eJlt J ,lghl hul". . 
IiOlng list. at a ·cost of wreltili: ·Foi' fnll Instr1l.ctlon8 · ., Electric I .i .. ltt and l· .. w ... ·, 

·liddresti·'JdUJm ·.··Co · 361· BroadWay New York. Other Motors, I!ynatpo •• T,amps, and Batterle. In al l vllri�ee. . . . .. . .  . . .• . . . .  .. . . .  • . Electro.DynaIlllo·Co .. :2'4 CaHpr 8t.; Pll\fB""'�W . t� patents may aiso �l)br.iioae4, • W. W. Gl'lco .... V .. " •• ltlllw Electrkla,t ",.llHlllllli: 
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ICE-BOATS - THEIR CONSTRUCTION 
�r,.�:'��:'�i. V��� ':;�:v�:m.�����d� construction. View. of the two fru;�t ice-... \1m:; boats us-d on the Hndson river in winter. By H. A. HorsfalL 
JI.ft. Contained In SCIlI:NTIFIC AMERICAN SUPPL� 
JIEN'r, 1 .  The same number also contsinB the rules and regnJations for the formation of 1ce-boat clubs, the sau. Ina and management of tce.boats. Price 10 centjr. 

ABle OFFE R To mtroduce.fhem, we 
• Self-Oil<>rating Washin� ��cfit��:. A:rry��'�� 

. ·��nS:�
d
T:lM�li=:i gO��3�:�P�:��i� 

INDUCTION AND CONDUCTION.-
A pa�r by Willoughby Smith, describing numerous int_t1i1g"e:tper1ments demonstrating the truth of Far&-
=��:rth"'fl"n���an� a:;:=��'�: BBICA:ol SlJPPLEH�NT No. 4S1i. Price 10 ce'b.ts. To be had at this office and lrom all newsdealers. 

E'· LE.TRI5!·l Edward P. ThomDSOn. Solicltor ," • of ml!ctrical Patent.; S.lleekman � N. Y. rite for testhnonials and instructlolls. 

Cntlor's Poctot Inhalor 
Aim CARBOLATE 0 11'  10-

.... -,,� .. DINE INHALANT. A core 
'1i1llll1!!: for Catarrh, Bronchitis, iii A&thma and all diseases 

of the Throat and Lnngs 
-EVEN CONSUlIIP'l'ION-lf 
takeu in season. It Is the 
KING · 011' OoUGH MEDI-

, . CINES. A few inhalations 
will coiTect the most Oll'll'ENSIVE BREATH.' Carried as 
haridlly as a �nknife. This Is the only POCKET IN
HALER approved by Physician. of every school, and en. 
dorsed by the STANDARD MEDICAL J OURNALS of the 
world. OVER 400 ... 000 IN U SE. Sold by Drug. 
gistdor tL By mail tl.25. 

W. 'D. SMITH & CO., Prop's, 
410 Michilrlln Street, Buffalo, N. Y. 
W· A N'l'ED -Tool Agents in shops. Out1lt free. E. B. RANDALL &; 00., 1M Laite Street, Chicago, lll. 

&i&AAL4DIWAEALILAsa 
a'O'ktvtt.Yto'R.� 

CAL IJWELL'S SPIRAl. STEEL CONVEYOR, 1 31.133 West Washinlrl on St., (JhlcBlfO, III 

FORE lGN PATEN TS. 
'l'heil" Cost Retluced. 

-The expenses attending the procuring of patents In 

most forelllU countries having been considerably re
duced the obotaCle of cost Is no longer in the way of a 
la1'll8 proportion of our Inventors patenting thei.lnven
tlon8 abroad 

CA N .' IJ A .-The cost of a patent in Canada Is even 
leIlS than the cost of a United States patent, and the 

former Includes the ProVInces of Ontarlt., Quebec. New 
Jh;mew1Ck, Nova Sootla, Brlttsh Columbia, and Manltoli8. �Tte number of OUI" patentees who avail theD1llelves of • e Cheap and e�sy me�lIoa now Olrered for obtaining 
patents In Canada is very large, and Is steadily Incress-
1Iilr. " 

. EN (U • .-\ N D.-The new EngIIsh law. which went tnto tbrce onJan. tst. 18B5, enables parties to secUre JlIl.tents 
In Great BritaIn em very moderate termJ. ABrltllb pa
tent Includes England, Scotland, Wales,lreIand and the 
VlIannel Island.. Great Britain is the acJmowledied fbi&nclal and commeroial center of the wcn-{d. 'and her 
g'oods are �en� to every quarter of the Irlobe: A !rood 
invention ill likely to realize as much for ·the paterltee 
It. EDlIland u bis United Statel patent produc.e8 fQl" 
him at hp'Ue. and the 6ID&ll coat now renden It possible 
for alma.t every pttentee in this country �o secure a p .... 
tent in 6reat Britain, 'where his rllhts are as well pro

ected 1\8 in the U�ted state&. 
OTHEIt COU NT·Iltl.ES.-Patents ar& al.o obtaIned 

on very reasonable terms in France, Belgium. Germany, Austria, Bussia, Italy. �pain (the latter includes Cuba 
Bnd BII the other Spanish Qploniea), Brazil, Brltiah ludIa 
Australia, and the other BritIsh Colonies. . An ex�rience of lI'OBTY years bas enabled the publisbers 01 "HE SCIElITIJ'lC AMIIRIO.LN to estoblisb 
aOm�tent and trustworthy agenoles in all the princlpal 
foreign countries, Imd It has always been their atIn to have the buainess of their oUents promptly and pro�. 
IY done and their inte� faithfully guarded. 

A pamphlet containing a synopsiS of the patent 1a1fll d au COuD�rie •• including the COst for each, and otho 
1Df0nDation _fitl to persons oontemplatmll' the pro. CJirJnIIt of nptents abroad, may be had on application to ,iii. otIICe. . ,  . 'l'lfJNN & ('0 •• Editors and Proprietors of TaE SCIENTIRC baRmAN, oordlaliy invite all pef80DI detli:rlnlr 
aDl, lnfonnation reiatlve to patents, or the � of 
ti&de-m8.rJ<s, in tIWI oountry or abroad, to call at their � �l6fBroadRi. Jllxamination of Inventions, 00II�tion.; ,arid advice fnIe. lnqul:rle8 by mail  �ptlJ 
�" ' . .  <� - MVNN & CO., , , htlJlBbeilland Patent Sol1ettO .. , 

. ' .  .8111 BrOad"";_ew "." .,,'.8ft'1C1:1!1 : No. _ and 11M }' � , l'II!IUlO � .. - 8veIit. W� D.Q; 

E MODEL and T I 
SendforCircll1aIS. XPERIME�TA�CI��:'�:���� WORKiPiiIALn. (JIm�P.per-l 

V I O L I N  ' OUT�ITS ' 
Consisting of Violin BoX, BOw. an3 

Teacher, sent to any 
��':�n ttt, f�� 
trial before buying. 

VELOCITY OF ICE BOATS.' AOOLLEo. 
tlon of interesting letters to the �ofthe I'III 
AMERICAN on the question of the sOOed of lee ' de; monstrattng how and why It is that 1:11_ 8811 

Hardost StO Ol 
faster than the wind which pro�ls them. . te4 

K . with 10 explanatory dlagraIlls. Contained In S NTIlI'IG nown AMERICAN SUPPLEME

. 

NT, No. 21
.
4. Price lO ·ceIlts. TO . 

. lie had at this office and from all newsdealers. � .  

�����l�qU§cial
M

S�s��'n'urPt��QY�1!Y. Steel hardened with a solntion of mercury and potash 
is withDui donbt the very hardest. Just the thing for 
Drill and Lathe tools. Price t2.00 per gallon. Dealers 
haV(ftt, or sent dlred from laboratory. Samples 25 cts. 

Address CHE�lICAL WORK.S, 
Box ITt, New Albany, Ind. . 
THE HAMMER TELEPHONE.-BY L. 
De Locht Labye. Description of the apparatus. Its 
operatiOn, and the apparent contradldlon by it of the 
Bell theory of continuous and undulating currents in 
telephonio transmisSion. With 2 illustrations. Con. 
talned in SCIENTIPIO AMERICAN SUPPLEMENT No. 
4 ��. Price 10 cents. To be had at this otIIce and frolll 
all newsdealers. 

BARREL MACHINERY • 
£. 6; B. HOLMES, 

_ BUlI'JI'ALO, N. Y. 

YELLOWSTONE PARK.-AN INTER-
esting description, by A. Tissandier, of Yellowstone Park and its natRral curiosities. Wi�h 6 illust,ratIQ!.'8. Contained in SCIBNTIlI'IC AMERICAN SUPPLElI£E.'iT.:�Q. �46. Price 10 ___ To be had at:thls oIIIce and ttOm all neWsdeal_. 

SHEPARD'S NEW .eo ' 
Serew·()attiag Foot Lathe. 
P::'���s�ds��em:'kr:th';i'i��J� ments, Chucks, Mandrels, Twist D£:tfJir.°�r. ('t'W.l'�·Si..'ii't'lies on �!I�'!1."110 Pl!yment. 

Send for catalogue of Out1lts 
for Amateurs or Artisans. 

dering..,...Any book learned In one resding. Prospectus 
with opinions of Mr. PRoCTOR, theABtronomer, J"UDAH 
;';nr::.;�, &rs. ;tlcw.Di����j!'

d 
others, 23" Jrlfth Avenue, ' New York. 

WITII ERBY, RUGG &; RICli A RDSON. Jlanufacture1'll 
of Patent W ood Working Machinery of every deacrlp.. 
tion. FacIlities unsurpassed. Shop formerly occupied 
by R; Ball &; (;0 .. Worcester, Ma... Send for Catai()J{l18. 

WANTED Jlanufacturer to COlltract"'"'fOr the 
manufacture of a gun · Implement 

Welghin
l. 

ten 
�

"nd •• and made of bra •• and lwn.., 
. Alf Y, FAlmELJ'It�b�c:.ii. Pa;. : 

� New Catalogue of Valuable Papers 
contsined in SCI

aI,
NTIPIO AM""'CAN 8UPPL]D[J:NT, _t /7U o!c� to y �lm�' & 00  • .  s61 Brc;adwa" lfV 

, Maress Jr. L. Shepard. Agent, 184 E. l!d St. ,Cincinnati, O . Patonts in Brazil and IOIiCll 
PEROXYD OF HYDROGEN. -THE 
method of 

r.
re

g
arlng it. and Its use as a bleachlnlf n�nt. 

g?t'k�n�c'! 10
c�:�l:.�FJ�:��:!i !ft��tllr::.:.T' i!� 

all newsdealers. 

R U B  B E R B E L  T I N C ,  P A C  K I N C ,  
Olde", and Larlre.t Mannfacture1'll in the United States. 

H O S E .  
"VULCANIZED BUBBER FABRICS 

PHONOCRAPHY�!��� 
Works for self.instructlon, by Benn Pitman an.d 
Jerome B. Howard. for sale by all book-aelers. catalog, aUabet and ilustratlons sent fre. �dre. 
PhonoerllPhic Institnte. Cincinnati. Ohio 

THE TROCHOIDED PLANE.-A PA-
perby Lawrenoe Hargrave, describing some experlments with the trocholded plane, pointinlr out where nathre may be seen workinr, 

with it, and showing how It can be · 
��1:fu�J'fn

f
�����T��:���gl�oru"P:r.����lf3: 4-ItO. Price 10 cents. , To be had at this office and flOm all newsdeaJers. . 

I-WH TI Have you that YOD A want manufactnred 
• _ in Wood or Metal! 
POWELL URnS. lUF8. CO., Wlinkelran, III. 

GEOLOGY OF NATURAL GAS.-BY 

=,,�s¥���i�d�t=.un8:t'nl'Jg��t�h"� �. mtion of the supply. Contained in'SCIENTIl'IC AMlIll<I • OAN'SUPPLEMENT, No. �43. PrIce 10 cents. '1'0 be had at this offioe.and from all newsdealers. 

W'ANTED Some MACHINERY specialty to 
manufacture. EXPERIMENTAL work solicited. 

WILLIAM B. ORR &; 00 .• AlIeghellJ. Pa. 

RECENT PROGRESS IN CHEMISTRY. BJ Prof,. H. c. Boltom;-(lbemical societies, new elemente, atolOic wemht., .pectrom analysts, form oj; mat-, dnlty and oo8lllieal action, electrolytic thermal • new views of ohemleal reaction, chemical dY. 
.
' Chemical phYSics, liquefaction of _s

.
, chellilustrles, nomenclature, JIl"OlU\IlIII ln ol'g8.JlIO cherntJ. tn', the aromatiC seric. of comPounds, synthesiS Of or. 

=-j��gr����.,"J:Y�I:'J:'f;�r��
n

'b���t%o:.
e

�::! TIlI'IC AlWERIOAN SUPPLF.ME� f. No. 1i46. Prloe 10 cen ... To be hsd at this otIIoe and frolll all ne'lt'sdeaJers. 

Chandler A larque, 
1 77 Waahlnpon St., 

BeSTeN. 
!genII for Fay's " Yankee CALIPEK8 

AND a.m •• ' 'Foot Power Maohlne,." 
AND DIIAU1R8 IN •• IId.Ist&' sa".lea .f Efel'J' JU.d. Send two atlLll1plrfQr Ulu.. catalogue. 

" SC RAPS of P H I LOSOP H Y " 
FOR SKEPTICS. 

Send 25c. wstal note (no stamps) to J. R. ZUBER
BUEHLER, P. O. Drawer 26, Knoxville, Tennessee. 

NOTIClE to Users of Steam Pamps. 
�h��

e 
o�:,��egu�0¥f�.���eMf> Steam Jet Pomps elevating 1;> inch pi� 

of water more than IDfeet b�b: 
" VAN ';���

N
:
E
t�%i:.:i�tl� 

" Money oould not buy the Jet of us 
unless another could be had. I would 
not give your No. 5 "  L "  for a $700 pump, 
equal distance to raise. 
.. N. A. L1tchi1eld. Supt. Mich. Slate Co." 

Sizes of chese Pomps. Prices '7 to 175. 
���'!�Ie..)iWl���&.f�g: &:fare;lUre o�\\'��sr.hat 

DUZEN &; TIF?'Clllcinnllti. O. 

BALL U N IPOLAR System of Eledric LIghting Is c=est ROd best for Arc or Incandescent. For in • for 0n.mfm\an..iI�-.t�jt'Mdt3'! �th &; Locnst !!It •.•  Phliadelphill. 

S�o���lg���I��Y 
lIan1lfaetlred .J' The Somersworth llaehllle Clo., 

:&I. R.. '9V .A..R.:EI, .A..tt�. 
l li4 Lake Street, (lHJCAGo. 

Wrlte for Ciroular&. 

PEBFEC7.' 
NEWSPAPER FILE 

The Koch Patent File, for -rvtnJr newspapers, lIllIIIBIIinoa, and pIIoIDphieta. bas &en reoentlJ IIDwoved anei price rec1UC1id. Subllci\JerS to the 8cQiNTlJ'lo AM. IiIUC.AN and SCIENTIlI'IC �Q"N SUPl'LllMEN'l' _ be !1lJIpJiad for the 10 ... price of n60 bl: mall. or � at the wn�c'*lllEIu�. �aid ttey��&: lIVery one who wishes to preaerve tf: paper. ' "  . ' :Addrellll ' 
:IItUlm & CO.,' 

Publishe1'll scu:'�'1'IlI'fO A ...... nAJr. 

Until quite recently, considerable diftl� 
culty has been experienced by inventors 
in obtaining patents in both Brazil and 
Mexico. The requirements of the officia.l8 
of these countries caused much bother 
and delay, and the expenses of a pa�4i!nt 
corresponded therewith. - � 

' But there no longer exists that trouble 
and delay in obtaining patents in either 
country. The proprietors of this paper 
m.\*e perfected arrangements with reid .. 

genu ........ 4n�> Jbcfh 
C9urltries, Brazil and Mexi'co, 'Whiclr � 
�bles them to obtain patents wit� 
reasonable time..and at reasonable cost. -

These two countries embrace an. eIl0l"� 
mons area of territory, and makers ofiIi� 
proved machinery and implements 8.r� 
now finding a market for . their productS 
in those countries. 

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

, For further information a.ddress 
MUNN . & CO., 

Proprietors SClENTIFIo Alll:ER;l:OAB. 
361 Broadway, N�w York. 

ELEVATED J CABLE RAIL WAYS. � DescrIption and illustration of an elevated cable 1'&\1_y, a1fordlng an easy and economical method 01 
=��th�a��'orr� ���/t�� 
Contained iu SCIENTIFIC AMERICAN SQJ'PUlMEN'l', 
Nos. 2"0 and 274. Prloe 10 cents ellch. TO be bad ail; this otIIce and flOm all newsdeale1'8. . 

O EAFN ESS Its OIUI88J!....and a new aud ." 
, <l8IIIIfol CURl: at your 'OWlt 

. home, one who wu deaf . tw�t �ht J:ears. Tr� by most of the noted 
is .. without bene1lt. OUf'ed MmU(f 1n  three mon�,.., and .Ince . then hondreds of othero. FIIll p!U"ticnuar. sent on appHcation. 

'1'. S. PAGE, No. 4l West 31st St., New York City. , 

WHY DOES STEEL HARDEN ? - BY WIIlIW Hetealf. C.lD. An � paper ,howinc lflJat bas .hull flQo been dODil In the way of ptberiDj' l!'Cts
£:

paratory to an IItt.empt to determln w at· are 
��::uori:.rd��i;���:;;'':f�� ��t 000 � lI'IIl1 dean. of t ent. made b � • . '  ot}1"", d1ll'11llr the last . yeara and s of tJ>e 

H 0 I s-T I N.G' · E·N·G " , N E' s and, Bollers j;
d
o
u
r
ty

e
.
y.er1 PolI8Il;)le l"eIIUIta obtained. Con ed In iJCIENT SBIaur 

t{;l'I'LlIMEN'l" .\'io •. 2· and ��4. PrIce \l:oents.-iIaoII. 
. New oataiOll1Je �J. . be had at this office and flOm all neW»dllliler& ' 

LIDGERWOOD., . lUNlJFA.VTURING , CO., 98 LIBERTY . STREET, I'tIEW YO.�J(. ....
. 

00 4 
P U LL .Y,,, MANe . Ra ,  �R����Ag�l:u�I8'1 'llliliJ u 
F R IO " .  ft. - C "  HEa .. ' a' ._�k • .ace . ..  = . '-'-. ''':';';''-'--'1lI-''-' '-.-.:_--c-. �, .. ..,... . .. --,.,. , -. -. '-'-" --.-' ;�_ . ' , . , .  . . ' . D ....... �PfMI_ ....... to'E,I&;R&FRfGERATINO'inR...JCt ' ·Li=:c.�_�': 
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Ititttfifi t �mtritlu. (JANUARY 29, 1887-

Inside Pall'e. each Insertion - _ _  1 :i  cents a line. Back Pall'e, each inooertlon _ _ _  81 .00 a line. 
The Ori[inal Unvnlcanized PacKin[ THE AMEnI�AN �ELL TELEPH�NE ��. 

The above are charges per agate Ime-about eight 
words per line. This notice shows the width of tbe line, 
and is set In agate type. Engravings may head adver
tisements at the same rate per agate line, by measure .. 
ment, as the letter press. Advertisements must be 
recetved at pnblicatlon office as early as Thursday mornIng to appear In next issue. 

Bend $I, for o am-ft����h U��: 
(Ltd,>, 281 East 
Nintn S t r e e t ,  
New York city, 

U. S. A .  

DEAF-MUTES.-AN INTERESTING PA· 

l:�h�e
t��R\�� t�e

tbe
e
c
s':.n������':.i�:.t �rtl��e:n:r�� Ings. Contained in ScmNTIFIO AMERICAN SUPPLE

MENT No. 48:i . Price 10 cents. To be had at this office and from all newsdealers. J�f4dIlot.lijj!"m�q 
every ,ubject for P U B L I C  EX I B I T I O N S ,  etc. 

o::r A profitable business lor a man tuUh (J smaZl capital. A.lso, 
Lanterns tor Home Amusement. 148 page Catalogue free. 
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Accept DO packing as JENKINS PACKING unless 
stamped with our .. Trade Mark." 

J NKINS BROS �71 John Street. N. Y .  E 1 0:i Milk �treet. Boston . I 13 ,",0. Foutth St • • l'hila. 

Addre.s JOHN A. ROEBLING'S SONS. Manufactur
er., Trenton, N. J. , or 111 Liberty Street, New York. 

Wheels and Rope for conveYIng power long distances. 
Send for circular. 

HISTORY OF THE ELECTRICAL ART 

Mention this paper. 

In the U. 8. Patent OIDce.-By C. J. Kintner. An inter
esting history of the growtb of electrical science In this 
country, and notices of some of tbe more important 
models tn possession of the Patent Office. Contained tn 
�CIE � TIFJC AMI<IUCAN SUPPLEMENT No. :i44. Price 
10 cents. To be had at this office and from all news-

EDU{)A'l'ION OF THE AMERICAN dealers. 
'1'h& 'STATUE of LIBERTY, NEW YORK. citlzen.-;;A lecture by Prof. R. H. Thur.t?n on the -,-----------------
The great work of Bartholdi the largest statue ever I tbeme : How may we best aid in those mIghty somal 
erected by man, just inaugurated on Bedloe's Ibland. I movements and tpose tremendous political chana'es 
New York Harbor, fully described. 'l.'he history of it. I which mark the ml�hty pro�resB of the"rac�e to'Yard . R 
inception bow tbe work w8Sl carried out. chronology ot I better and a more prosperous future ? C ontatned In 
the operattop.s aDd full engineerIng and ·popu]al details SCI E N TIFIC AMERICAN SU�PLEMENT, No. ii"J4. Price 
as to construction,"1DOd.e of erection, size, thicknes& of 10 cents. To be had at thIS office and from all news
metal, etc. ll"ully illustrated by drawings, sbowinf the dealers. 
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construction. Contained in SCIENTIFIC AMERICAN :E'l.EDa::J:N'G-TON' 
GA�EN�INE. 

Warranted equal to 
any in Power and Econo
my, and superior to all 
in SImpliCity, and Com
pactne�s. Gives an Im
pulse at every Revolu
tion. 

SUPPLEMENT, No. liM. Price 10 cents. To be had on 
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iOn, or by mail, at this offiice and from all news- Standard Typewriter. ARTESIAN 
Wells, Oil and Gas Wells, drilled 
tr=i:r��:u=: 
:mdiitf: c';,�;;r.l:'Jm,!?= able Horae Power and Mounted 
Ste8m Drilling Machlnesfor lOO to 600 ft. Send 6 cents for illustrated. 
��:�\velltxcavatorCo. 

New York. 

MICROSCOPES Telescope., Spectacles, Barome. 
ters, ThflNf/,ometer8, Photo-9!!!-1!..1.!ic Orctjits .Tor Amateur8, Opera Gla886s, etc. 

W .H.W ALMSLEY & CO.successors to R.& J. Beck, l'hiladelpbia. mus. PrIce List free to any address. 

COLD AS A CAUSE OF DEAFNESS.-A 
short but comprehensive paper by Dr, Theodore Griffin, ailSwaing , the t ... o Important questions: How can'the 
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developed ? Containea iu ScIENTIFIC AMERICAN SuP· 
PL1IIlU;NT. No. �6:i. Price 10 cents. To be bad at this 
Q1Ilce and from all newsdealers. 

STEAM ENGINES.  

York Mfg CQ., York, Pa. U .  S. !. 
SOLID E MERY WHEELS.-BY T. D. 
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emery wheels. Comparative merits of American and 
English emery wheels. With 2 engravings. Contained 
In SCIENTIFIO AMERICAN SUPPLEMENT, No. :i3S. 
I'rice 10 cent.. To be had at this oIDce and from all 
newsdealers. 

I M i n eral Lands P rospected I A rtesian Wells Bored. Sn e.rior Stationary En .. 
Idne., specially adapted to EYectric Light purposes. 
Built by PA. DIAMOND DRILL Co., Birdsboro, Pa. 

G L U C O S E..-B Y W. H. B R E W E R, 
Ph. D.-Glucose, lts chemical and trade-names. Produc-
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SUI��oi:i�C�s:is� 
Use as an adulterant. Contained in SCIEN'rIFIC AM EHI
CAN SUPPLFM KNT, No. :ia1'. PrIce 10 cents. To be 
had at tbis OIDC2 and from all newsdealers. 

For and STEAM PIPES 
Reduces Co •• enllatlon of Stea .... FOR GAS AND 'W' A'rER PIPES. 

Tile Be8n:��8::d�::�!}'l.�':.�lt:�zil��;e World 
Send for Uluatrated descriptive Clrtular, &Dd name this paper. 

1 43 Worth Street, New York. 
78 and 80 Lake Street, Ch Icago. 

CHLORINATI ON O �' GOLD ORES. -A 
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edGold Mining Co). Contained in SCIENTIFIC A�IEltICAN 
SUPPLEMENT, No. il4il. Prlce 10 cents. To be had at 
this oIDce and from aU newsdealers. 

PAT E N T S .  
MESSRS. MUNN &; CO., In connection with the publi

cation of the SCIENTIFIC AMERICAN, continue to .. x
amine improvements. and to act as Solicitors of Patents 
for Inventors. 

� . 
t In this line of business they have had !ortl/-<YM ye4Q' 
ea:perlenCe, and now have uneqlUUed faciliUu for the 
preparation of Patent Drawings, Specifications, and the 
prosecntion of Applications for Patents in the United 
States, Canada. and Foreign Countries. Messrs Munn & 
Co. also attend to the preparation of Caveats, Copyrights 
for Books, Labels, Reissues. A ssignments, anel :ae.ort.s 
on Infringements of P"tents. AU bu8in ..... In� to 
them is aODe with special care and promptness, on very 
reasonable terms, 

tat,r.am&WT!f��alfo"ri' .:'60��af1,,�e��s 
a.rgAi�\�?ro c��: 

cure na..em ; directions concerning Labels, COpyrig'::.ts, 
Designs, Patents, Appeals, Rp.issnes, Infringements, As
signments, Rejected Cases, Hints on the Sale of Patents, etc. 

'We also send, freeo! charge, a SynopsIs of �'oreign Pa
tent Laws, showing the COAt and method of securing 
patents In �rthe prinCipal countries of ttle world. 

IUINN .11; CO., Solleitors of Patent., 
361 Broadway, Ne ... York. 

BRANCH OJTICES.-No. 622 and 62t F Street, Pa
OIlIo'Bulldlng, Dear 7th Street, W .. hlnatoD, D. C. 

T h e  Remington 
T y p e w ri t e r  has 
stood every test,and . we are adding every 
improvement, how. 
ever costly, that can 
increase its effici
ency. Buy It wittl 
tbe privilege of re
turnmg unbroken 

30 days C. O. 
not absolutely 

tot s f a c t o r y  in 
every respect. 

FULL PARmtCUJ,ARS UPoN ApPLICATION, 
Wyckoff, Seamans & Benedict, 

339 B ROADWAY, N E W  YORK. 

NEW YORK. 
CHICAGO. PHILADELPHIA. LIIIBOII. 

CHICAGO A GENT : 
H. H. Latham. 

115 Monroe Street. 
NEW YORK AGENT . 

Zell Engineering Co., 112 Liberty Street. 

Williams & Orton Mfg. CD. 
P. O. Box 1 48. STERLING, ILL. 

Samples and Illustrated Pampb I et "steam Saving and Fire·Proof Materials" Free by MaiL 

r o E - H O U S E  AND REFRIGERATOR. 
Directions and Dimens·.oDs for construction. with ODe 
illustration of cold house for preserving fruit from 
season to season. The air is kept dry and pure through_ 
out the year at a temperature of from �o to 86'. COn
tained In SCIENTIFIC AM>;RlCAN SUPPLEMENT No. 1 1 6. 
PrIce 10 cents. To be had at this oIDc!) and of ail new .. 
GIlalers. 

$ 1  0 00 to $50 00 R:ht'1fn
hJ" prt-• • fltable bU S I -

neBS. Mnaie I .o ntel'ns Dud  "V iews o f  popular sub
jects. Catalogues on application. Part 1 Optical, 2 
l\lathematicak 3 Meteorological, 4: Magic IJanterna, etc. 
L. MA N A !!leE, 88 MadIson Street, ChicaKo, III .  
IMPROVED BLEACHING PROCESS.-
Description of a new process, partly mechaniclli .nd 
partl;,: chemical. devised by M essrs. III._"ther and Thomp. 
SOD. for bleaching ten! ! e  fabrics. With S engraviw,s. 

����I:: :rc::ti��o t��C����I��:��Tfro::; 
aU newsdealers. 

Van Dllzen',. Pat. Looflle Pulley Oller 

HA S Highest Indorsements, 
Enviable Reputation, 
Scientitlc Pedigree. 

A two years' test by conservative 
manufacturers of national reputa
tion bas sho .... n it to be the only perfeet LubrIcator jar Loo •• Pulleys in 
use. Prices very reasonable. Send 
for our U Catalogue Number 55." 
VAN DUZEN &; TIFT, Cincinnati, O. 

S I N K I N G  M I N E  S H A F 'f S.-DE-
scription of :\Ir. Pretsch's'method of sinking mine shafts 
In watery earth �y means of freezing. W ith 2 engravIDJZ"s. Contain�d In SCTENT1FIC A MERICAN SU PPLEMENT 
NO. :i 3 1' .  Price 10 cents. To be had at this office and 
from all newsdealers. 

Bibb's C,elebrated Original 
BALTIMORE 

FIBE-fLACE HEATERS, 
To wa.rm upper and lower rooms. 

The handsomest, most economical 
Coal Stoves in the world. B .  C. B I B B , &  S O N  

Foundry Office and Sa-1earooms. 
39 and ·.1 Light Street, 

Baltimore, DId. !LUmLEIZED SLATE MANTELS. 
"SendJor Circulars. 

GAS ENGINES. 
Best t n  principle, workmanship, and materials. 
An unequaled small Motor adapted to all uses. 

���I��e 
If�i:

r 
t,':.�o�r;,'::'t �::�&T��e 

�fo r::��!�N��:�!i::'·ce. Four sizes: 1 H. P., � H. P .. 1 man power, and lIentaLEngine. 
These Engines are, �ecialll snlted for Gasoline Ga.!'for country use. 

pr-Sma ror IIIU8tmU.d UatalogUe. 
ECO N O M I C  M O T O R  CO. ,  

Offlce and Sale.room. a" :D:m� aT. -. Y. 

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

granted to Alexander Graham Bell, :\larch 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186, 787. 

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

RADlI OF CURVATURE GEOMETRI-
cally considered. By Prof. C. MacCord, Sc.D.-Explana_ 
tion of a new method of determining the radii of curva
ture 0 f many plane curves by very simple gral'hlc con
struction, the proposed mode of operation bemg based 
upon the fundaments I ideas of regarding a line as gen. 
erated by the motion of a pOint. the tangent as the dl-
�rroi�� �1:e
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SCIENTIFIC A MERICAN SUPPL>;ME�TS. Nos. ,'i 31' and 
:i38. Ten cents each. To be had at this offic" and 
from all newsdealers. 

PULLEY'B. 
Order from our " Special List." 

THE JOHN T. NOYE MPG. CO. , 
BUFF.A.1oC>. __ Y. 
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The lIlost Popular Scleutlfte Paper lu the World. 
Only 83.00 a Veal', includlnK P08taKe. Weekly. 

li2 N u mbers a V eal'. 

ThiN widely ch'cnlntell and splendidly Illustrated 
paper Is published weekly. Every number contains six
teen pages of useful infolmation and a large number of 
original engravings of new inventions Rnd discoveries, 
representing Engineering Works, Steam Machinery 
New Inventions, Novelties in Mechanics, Manufuctures, 
Chemlstry, l!:lectricity Telegraphy. Photography, ArehI
tecture, A griculture, Horticulture, Natural llistory, etc. 

All t:IWlseB of Ir e.de .... find In the SCIENTIFIC 
AMERICA.N a popular res'Ume of the best 8clentl1l.c In' 
-.....:tion <Jf'tiIe (lar. a.nd it II! the aim of the pUblishers 
to I'resent It in an attractive form. avoiding as much 88 
possible aos"truse tel-W!5. To CTvrT inbelligont D'lind .. 
this journal alfords a constant supply Of Instructive 
reading. It is promotive of knowledge anll progress In 
every community where tt circulates. 

Term .. of Su h.cr lptlon.-one copy of the SCIEN. 
TIFIC AMERICAN will be sent for one lIear-52 numbers
postage prepaid. to any subscriber in the United States 
or Canada, on receipt of tln'ee lIollnl·. by the pub
IIshers ; six months, $1.50 ; three months, $1.00. 

Clubs.-One extra copy of tbe SCIENTIFIC AMERI
CAN will be supplied gratls!or every clUb of jive 8'UbsCriber. 
at 13.00 each ; additional copies at same proportionate 
rate. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Monny carefully placed inside 
of envelopes, securely sealed, and correct]y addressed, 
seldom goes astray, but is at the sender's risk. Ad
dress ali letters and make all orders, drafts, etc., pay
able to �'O'NN &; CO., 

36 1 B roadway, N ew York. 
T � E  

Scientific American Supplement. 
This Is a separate and distinct publication froOl 

THK SCIIC"'rIll'io AMK RlCA N. but is unIform th�r�wltb 
in Size, every Dumber containing sixteen large pages:� 
THE SCIKNTIFIC AM ERICAN SUPPL ICMENT Is published 
weekly, Bnd Includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the prln�ipai departments of Scie'nce and the 
Useful Arts, embraCing Biology, Geclol(Y, Mineralogy, 
Natural History, Geo"raphy, A rchreology. Astronomy� 
Chemistry, ElectriCity, Llgnt , Heat, M echanical Engi
neering, Steam and Railway Engineering, Mining, 
Ship Building, Marine Engineering, Photogr,'phy, 
Technology, Manufacturing industries, San.itary En
gineering, Agriculture, Horticulture, Domestic Econo
my, Biography, MediCine, etc. A vast amount of fresh 
and valuable information pertalnlng to these and allied 
subjects is given, the whole profusely illustrated witb 
engravings. 

The most important Enaineering Works, Mechanisms, 
and Manufactures at home and abroad are represented 
and described in tbe SUPPLEMENT. 

Price for the S l'PP"';MIINT'for the United States and 
Canada, $5.UO a year, or one copy of the SCIENTIFW AM.
EItICAN and one copy of the SUPPLEMENT, both mailed 
for one year for $7,00, Address and remit by postal, 
order. express money order, or check, 

lUUNN & Co • • 361 Broadway, N. Y .. 
Publishers SCIENTIFIC AlIIEnICAN. 

'1'0 Jf'ol'ei llll �Ub8cl·ibeJ·8.-Under the facilities of 
the Postal Union, the SCI E"TTFIC AMERICAN Is now sent 
by post direct from New York, with regularity, to sub
scribers in Great Britain, india. Australia. and all other 
British colonies j to France, Austria, Belgtnm, Germany, 
Itussia, and all other Enropean States ; Japan. Brazil. 
MexiCO, and all States of Central and South Am.rlca. 
Terms, when sent to foreign countries, Canada excepted, 
$4. gol:!, for ScIENTIFIC AM ERICAN, one year ; $9, gold 
for both SCIENTIFIC AMERICAN ani SUPPLEMENT for 
one year. This lnciudes pcstaRe, which we pay. Remit 
by postal or express money order, or draft to order of 

MUNN &; CO .. 861 Broadway, New Yorli:. 
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TIlE " Scientific American " is printed with CRAS ENEU JOHNSON & CO. '6 INK. Tenth and Lom bard 8t8., PhiJa., and 47 Rose 8t., pop. DuaDe St., N. Y, 
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