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THE CLAPP-GRIFFITHS STEEL PROCEJilS. 

TIle l:Qetallurgy of iron has for 1l6veral decades past 
attracted the closest attention of the chemists of both 
Europe and America. I t has become, beyond question; 
the cllie! industry of the century, andi;bere!orEn,rQrthj 
of their best study. EaCh of the numeious' depart� 
ments of iron working has claimed its special investi
gators, Tn the ,reduction. of the ores to ,the crude pig 
metal, the improvements have been marvelous_ The 
clumsy stone furnaces of twenty and thirty years ago, 
with their weekly product of forty to a hundred tons, 
have given place to the graceful shafts of iron and fire� 
brick" which now produce as much as three hundred 
and tw!:>nty-five tons of pig D;letal in twenty-four hou.rs: 
In the subsequent transformations which the crude 
metal undergoes', the changes have been no less re
markable_ The introductioJl of the Bes,semer process 
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tuthis country, and 'the revolution effected by the At present a strong tendency exists to substitute steel 
cheap'steel thus made possible, are within the memory for wrought iron wherever possible. The change is 
of niany of our readers. ' ', '  not the result of any demand o n  the part of consumers, 

This metallul'gical, activity has brought the introduce nOr in many cases, is, ,If :due to any supedority of steel 
tio:O.o'f So uianyjmprovMlen�s and modif}:cation!;ltl;lat; over iron. The causel:''i$ even more potent. It is sim
pertecfas lliie art 6fti;J.e irtfu worker has nowbec.ome, ply because it is easier �nd cheaper to make steel than 
new.changes must be expected at every turn., It is our iron, and this being the case, the substitution must in� 
present purpose to illustrate one of these imp.rovements evitaply follow. Yet this tendency has certain limita
'-the process of Messrs. Clapp & G-riffith8�a.sit has tions .. Crucible and open-hearth steel are stilltoQ ex, 
n()w passed from' the experimental to the practical pensive to be used for aught save the better grade of 
st(tge, 'tid i�s rapid introduction among American iron goods, while the Bessemer product is restricteq ,by the 
workS' indicates that it' is destined to become' an-im': quality of the crude materials.it, requires . and the 
portant factor in the metallurgy of coming years_ , h�avy expense of erecting and opem,ttng,. sticha plant: 

But it will, perhaps; be advisable to first point Qut For years the puddling furnace hasbeeIi' used to pro� 
the condition ()f the industry at the time onhe il:itro: duce iron, but it has done so at a heavy cost and with 
duction of this ne:w process, and glance at the field a labor the severity of which iti time becomes fatal. 
which it is probably to occupy_ (Continued on page 196.) 
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[MARCH 27, 1886. 
LOIS OJ!' fD C11NAJ&D 8TUJIJIB OUGO:N. shortest ever made, namely, Queenstown to New York, 

On Sunday, March 14th; at 4:30 A. M., the splendid 6 d. 9 h. and 42 m. 
stL.mer OregQn, from Liverpool bound to New York, Some of the difficulties in the way of safety in such a 
when off the Long Island coast, collided with an un- ship as the Oregon may be conceived if we consider 
known sailing craft, and both vessels were lost. The what takes place, mechanically, during an ocean voy
sailer is· supposed to have instantly sunk with all on age. The exertion of 13,000 .horse power is equal to 
board. The Oregon floated for 8 hours, and then went 191,517 tons lifted a foot high every minute. Her 
down in 120 ft. water. All on bOard were saved. The screw pushes ·the ship ahead with a power equal to that 
accident took place about 10 miles out from the shore of twenty of the most pl)werful locomotives; 300 tons of 
and abOut 50 miles east of the entrance to New York coal a day must be brought to the fires, and the ashes 
harbor. The wind was light. sea calm; it was dark, but removed; 2,500 tons of fuel must be stored and handled. 
clear enough to see lights on shore. The conflned area of the vessel seems to forbid the em-

The steamer was running at full speed, over 20 miles ployment of anything except manual labor in the 
per hour. The lookout shouted as he saw the ap- work . 
proaching sailing vessel, a white light was seen, the � • • I � 
wheel was turned hard-a-port; instantly the two ships AS TO THE BINlQ:NG OJ!' THE OREGON. 

collided, the supposed schooner swept by, and was seen The bare fact that the Cunarder Oregon 1,'ElJl�tbe 
no more. The Oregon's engines were worked for half injury which ca"Q.sed her loss from contilo�th a 
an hour, when the flres were extinguished by rise of sailing vessel seems to be pretty well sustained.- :Be� 
water to the furnaces. It was found she was making yond that, the testimony is confused and conflicting, 
water rapidly. By.the collision a large hole, stated by and the reticence of the ship's officers, especially upon 
the captain to be 18 feet square, was made on and above several important points, lends an air of mystery to 
the water line, and another hole, 4 X 6 feet, was made the affair which certain admissions of the crew serve 
below the water lilie. The great ship soon began to to intensify. On the'one hand. we are told that it was 
settle. Signals were given-guns and rockets; .rderly a clear, starlit night when the collision took place, and, • 

preparations made to occupy the ten lifeboats. All on the other, that it was hazy. Remembering that 
were supplied with life preservers. By 10 A. M. two neither the first officer, who was on the bridge, nor the 
small sailing vessels had come to the rescue, and to watch on deck, including the lookout forward in the 
these. by mE.'ans of the boats, the passengE.'rs and crew, ship's eyes, could be certain as to whether the strange 
896 souls in all, were safely transferred. The crew sail was a sloop, schooner, tern, or square-rigger. 
numbered 205. Soon another large stE.'amer, the whether she was close-hauled or. running frea, the 
Fulda, came up, and the people werE.' taken on board supposition that the weather was hazy seems. not un-. 
and carried into New York. At 12:30 P. M. the Oregon, reasonable. 
having settled to the level of the water, plunged head When, contrary to the sea-going rules,· the masters 
downward and went to the bottom, in water 120 feet of the ocean racers run at full speed as well in thick as 
deep, and there lies, in an upright position, masts in clear weather. it is scarcely to be expelrted that they 
above water. will acknowledge so great a speed as eighteen nautical 

It is supposed the schooner may have been at anchor miles an hour, and at the same time admit that it was 
waiting for turn of the ebb tide, as • the usual colored logged in thick or even hazy weather. 
lights, required to be shown by sailing vessels when The testimony of all those on deck at the time of the 
under way, were not seen on the steamer. Captain accident agrees that the stranger went down soon after 
Cottier of the Oregon seems tobave been equal to the "with all on board." 

(lonten". emergency, and to have done all that a cool and skillful Yet, under the hypothesis that it was so thick they 
(Illustr .. ted articles are marked with an asterisk.> officer could do under the circumstances. Of this his did not see her, and could not make out her exact rig 
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out greatly increasing the cost. It is easy enough to the vessel which caused the disaster was not a pilot 
make unsinkable vessels jf the exchequer or building. bOat. Now, no other sailing vessels save pilot boats 
fund is large enough. Double ships, with many air are permitted under the law to show a white light 
chambers, can be made, which will certainly keep the when under weigh. The law says that, when under sail, 
ship afloat. But for commercial purposes such bOats these craft must show a green light in the starboard 
would not pay, owing to enormous cost ; and it is doubt- fore shrouds and a red one in the port shrouds. 
ful whether they could have speed enough, owing to Therefore, when a sailing vessel shows a white light, 
their increased weight. it indicates her to be either a pilot boat cruising for 
. Let inventors ponder the subject, andif possiblecon- ships.or a merchantman at anchor. We are told that 
trive some new way of arranging materials so as to the wind was west by north and light, and a glance at 
evolve a new style of unsinkable· vessel. The compart- the tide tables shows us that, at the time of the colli
ment system is of great value, but is not wholly suftl.- SiOIi, the tide was running on the first quarter of 
cient. To say the least, it can be much improved. the ebb, that is to say, it was running to� the east-

1. ENGINEERING AND MEOHANlOS.-P .. renty's Apparatus for 
!l"��r'I�:r�;sf� ���:SBiiring' Poiii:':'ily BEN SMiTH ·t-y: 8619 

��;,���eD"Di::::::::'::::::::::::::·::::::::::::::::::::::::::::::�.=: 
Hydr .. ullc Sllpw .. y .. t Hlol.I().-2I1gure ...... ...... ............. ...... 8521 

The steamship Oregon was built by John Elder & ward. Under these conditions of head wind and tide 
. at Glasgow and was launched on June 21,1883. and smooth the· st no. &l -for a sailing 

Improved Stone Dressing Machine.-W lth full de.crlptlon . and:l 
engr .. vtn ............. , ............... ..... , ...................... � ...... 8521 

TheS rSho n.-Test.offlr ms b government.-W-el.ght , e -por or , 
� :!.'EOHNOLOGY . ...;..The Fore.tl'Y Exblbltlon .. t Bndape.t.-The .. "lMltestl'Y · �T1Iton.-objeet& exlilbi1;ed.-Mode of felling and float-

fngwood.-Wtth engraving .... , ............. : .......................... 8524, 
Oroth Stretching Machl"e.-2 JlI:Il{.I;avtnlfs . .......... ..... .. .. . � ... _ 

Her dimensions were: 520 feet in lengtb, 54 feet those will agree who, like the writer, have followed. 
breadth of beam, 40% feet depth of hold., and 7,250 tons the sea, would be to come to an anchor. She could 
strong turtle�b��k .. �kf��;.�;.'" ... �., �ou Ut.cA'ti," IWU a anMu;--8.Jtd eo naVeM8f oo�t·a thp. wind light. and.dead. 
from the heavy seas Sh 

an . asa protection would ha.ve been onl" throwh�:a
n

wa
O
y 

t
h
he. SO

h
ut hward 

340 al· 
. e was fitted to accommodat a tol. . d I te 

J --e er c ances of 

III. MAGNETISM ELEOT 
............... .... ..... ........ . 8529 tbe Mariner's cOmP&8s.-WOW:. ETO.-Magnetlsm of Ships and .... Det\8ni ·totlm .. teIYCOlinecled WI�WOHLEY.-PrlnclPles of mill!" 

" .. .magnetl.m of .hIP •. -l\<laJ(netl.:'m't:rred•s COl mtoP&8s.-per-. . magnetism from horiz "'1 e u h .. rd Iron. S oon, 92 second-cabin and 1 000' 
e. ...... WIn a r on, remembering that at thi· ;. ousiTo on one conrse on... force.-E!I"ect of .alling .. Wat.?r . .!ln��!��i:ecii-i;,iiy· OQ 'ilie-CoiiverSlon'of VaPOj.·iii� 8526 

M�d':.i����':;���.fI:����?�.�����.·Tii;,o,:y·Of·LtiiJii:.:.:jjY·Mi8S·j: 8529 

gers. ' , steerage passen- a w t I . s season 
h 

es er y wmd is more likely to veer to the north th gr�::;' ��:a,: of the Oregon. ,,:ere UBusually flne. The 
aul to the southward. an 

IV. AROHITEOTURE AND A '  
................................. . 8529 

�IEBlc.-An engr .. vlng ...... �C:':':�OLOGY.-Tbe Schw"be VIlla, T e Street of the Tomb •. PompeU:':':ii;'cent' ;,x.;a··· ii"··· .. · ....... 8524, V. ASTRONOMY -TIl D 
va onB .......... 8Ii82 The San� 08 ha e enslty of Satnrn'. Ring log Of Its orlgl t r1n .. MeteOrlte.-By ORVILLE A'D" ..;.;� 

............ 8580 .. Do composition etc . . �Y.-Treat-
VI. NATURAJ. HISTORY -E!' 

... ................... ................. 8Ii82 their electric org .. nB ... nd 6 e,:'g.�n F1.h.-Wlth .. description of 
VII. PHYSIOLOGY AND 

gB· .. ···· . . · ........... ............ 8534 
o e orl n of these anr��!���-;;p1'�esterln F .. ts.-Treatlng onBbetween the �bY81ologl� an"d' ·T .. h .. ··· .. ···· .......... 8580 , .- y F. R. RAnd! D erapentlc E1rects , . • t� .. Trnncate Artist.·';':':.AD.ii�m iC&ii"·""""'"'''' 8580 orm .... .etc.-2 engravings Y COnslder9d._ 

... , LLANEOUS.-New York ��1�";""'''''''' ., .......... 8Ii8J. 
'. rl Mart bles ln AIgIers.-Anclent gua:ikto ........ .. , .... , ... 8524 era .-Wlth engravtng 98 .. , ......... , ....... 8529 

T�·Of Science ........... ... . , ....... , ..... , ..................... 8588 
.... th otburay Cavern •. -Fol'm .. t{on:::'Fauriii -Co' ......... ;.; ............ ; .. 8588 
•• er great cavern. . mp ..... son of Lur .. y ... ....... .. . ............ .... ........ .. .......... 81ii!8 

c b' 
' capable of dmmg the whole of the 340 .SuppoSing: th.6ln, that the strange "& was at an h a lD passengers, was placed in the for 

WIth the wlOd west by north and an ebb t'd 
� or, 

vessel, and was laid w'th 
e part of the would have been t T tI l e. she 

ing decorati 
1 a parquetry .floor. The ceil- 0 

0.1 109 Ie direction from which the 
white and g

��� w;�e almost exclusively conflned to 
b regon was adYancing, and thus the statement made 

d, . ' e panels were of polished satin- s!=:�! :!���!��S pass?n�ers that he saw her stern 
:�on 

th
�e���a::�rs�f :al�U\ with gilt capitals. The in this position it wo'w.!galD, �f the stranger was really 

h eight in the lowest �rt A eet'
t 

and was 9 feet in ing white li ht' hi 
readlly account for the flash

some design 25 f t I 
• cen ral cupola of hand- they saw b 

g w ch the first officer and others say 
height of 20 'feet :

d 
ong an

bd 15 feet wide, rose to a masts and ecause, as she swung to her anchor, the 
tion. 

, gave a undant light and ventila- ha bee .after shrouds of the stranger would at times . whi�te
e 

II' h
n

t
1? r

h
ange with and temporarily obscured t he Her engines were of 13 000 ho \ .  . Ii: lD er forestays. . 

diameter 9 boilers 54 fU' 
. rse power, screw 24 feet 

on 
WI hile this is,. of co. urse, mere supposition, and o"'el'''d tons pel" diem. &me f

rn
h
aces; coal consumption, 800 y as sug t t u , ., o • .  er passages are among the 

ges lOn, 1 may safely be said that th ... rally accepted theory, b8.!!ed upon the testim:!;�; 

© 1886 SCIENTIFIC AMERICAN, INC



MARCH 27, 1886.J 193 

the Oregon's officers, that the strange sail was stand- in . the process of handling or raising them from a safety and convenience of communication of the 
ing inshore on the port tack, with the wind over her wrecked vessel they are liable to be rendered leaky, American design' and the privacy in each compartment 
port quarter, is untenable. ]j'or, if she were bonnd and waterproof paper would be of no se.rvice unless it enjoyed in the Continental system. In case of trouble, 
east, the west by north wind would have been dead was accompanied by waterproof ink. it becomes easy to notify the guard, and to secure his 
astern for her; the most natural position for her sails, r The mail bags need only be waterproof in the com- presence and aid. 
wing and wing; and her course exactly parallel with mon acceptation of the term, and, if there could bA cer- Italy is still far behind the other countries of Europe, 
that made by the Oregon, though in the contrary di- tainty that they would remain so, nothing more woule. generally, in all that relates to the useful arts, and the 
rection. To say that a sailing vessel bou'nd east, with be needed to protect documents or anything else per- introduction and maintenance of manufactures seem 
the wind dead aft, was on the port tack, and heading mitted in mail bags; but as holes are likely to be worn to find but little encouragement or success. The 
N.N.E. ,  would imply that her skipper had lost his or torn in them, the only final resource is in the pro- writer of this paper hopes to see a change in this re
senses. duction of paper and ink that will resist the prolonged speet in the future, but evidently finds no great evi-

If, on the other hand, the stranger was bound into action of sea water. dence of progress at present. 
New York, but instead of being at aIUlDor, as suggested There can be no doubt, we think, that if paper and _ I • I .. 
above, was really beating down the coast against wind ink which will meet this requirement can be furnished PHOTOGRAPHIC NOTES. 

and tide, she would seem, according to the position of at reasonable cost, they would at once find a J'eady A Soda and Ammonia ])eveloper.-Mr. W. Jerome 
thA injury to the Oregon, to haye been close-hauled on market throughout the civilized world, provided cer- Harrison in a recent number of the Photographic News 
the starboard tack. She could not pay off her course tain other requirements are at the same time complied speaks of using the following developer with consider 
without running into the steamer. All that was left with. able success in the d,welopment of lantern slides and 
her W84 to come up into the wind and go about on the Waterproof paper and waterproof ink already exist. negatives. He uses the pyrogallic acid in solution with 
ot.her tack. Having the right of way, and mme being What is known as parchment paper will withstand the citric acid and sulphite of soda, termed sulpho-pyrogal
short, she did neither, and the steamer, when'too late, action of sea water indefinitely, and this can, of course, 101, essentially a 10 per cent solution of pyro. He says: 
ported her helm to avoid running over her, and as a re- be written upon by certain carbon inks in market con- I have made many slides with this soda ammonia devel-
suIt struc� her a glancing blow. taining materials that, once dried, are thereafter prac- opel', and without a single failure; while the wonder-

.4. I • tically insoluble. But that these do not meet the fully steady and uniform manner in which the image 
PRACTICAL DIRECTIONS FOR LIGHTNING RODS. wants of the public for writing materials is proved by is built up allows full density to be obtained and de-

As the seaSOn of thunder storms is not far distant, a the fact that they are not universally employed for velopment to be stopped at exactly the right time. 
few practical directions for. lightning rods may be transatlantic correspondence. The materials required The small quantity of ammonia appears to act as a 
found useful. must not only resist the action of sea water, that is to "whip, " starting development, and the soda then car-

QuartIJr inch naked copper wire, such as is used for say, the sodium chloride, iodine, and bromine held in ries on and completes the work. 
street electric lights, will do for the rods. Two of such solution, but they must be nearly or quite as conven- With the use of sulpho-pyrogallol the development 
rods are better than one, each rod to be 'continuous, or ient to use as ordinary paper and ink. may be prolonged without staining the film. 
if jointed, the joints to be soldered. The paper should be light, flexible; and opaque, to The normal developer is: 

Run the upper end of rod around the edges of the economize postage; fold easily, and prevent writing Water ' " . . . . .. . . . . . . . . . .... . . .. .. .. .. . .... . . . . . . .. _ . . . . .  1 nunce. 
chimney, and the peaks and edges of the roof; bend so from showing through. As for economy in foreign Pyro . ....... . ... . . . . . ... . . ...... . . . . . . . . . . . . .. . . . . . . . . . .  2 grains. 
as to leave a looped point at each corner; points to be mails, it is �ssential that paper should permit writing ��r��!a� '�f s�d� ·

(���i.�� ��d�i :::.: ....

.

.
. · .

.

.
.

.
.

. ::::: ::::i� :::��_ 
6 inches high. Fasten the rod directly to the exterior upon and copying from both sides. Ammonia . . . , ........ ... '" .............. ..... ; ....... 1 minim. 
of building with staples, no insulators. '£he bottom of The problem is both mechanical and chemical in its The ammonia used is in the form of a 10 per cent 
each rod should be wound around the metallic street nature, and the resources' of modern chemistry and solution. 
water pipe (or gas pipe, if there is no water pipe). mechanics should be, we have no doubt are, equal to Use of the Pola1'iscope in Photogmphic Lenses.-In 
Better solder the rod to the pipe. its solution. Any seeming incompatibility in the re- the Br. Jour. of Photo. Mr. J. Vincent Elsden speaks of 

By means of branch wires or rods connect the lower qUirements named will probably yanish in a careful the advantage which the polariscope has, when insert-
ends of the water leaders, also one end of each me- study of these resources. ed between the lenses, of preventing the injurious effect 
tallic gutter, also all metals and metallic roofing, if • , • J • on a plate of the strong reflection and glare which 
any, with the rod; solder the connections, and run The Gasklll Engine. sometimes occurs when the lens points toward a win-
rod to ground and ,around the water pipe, as before A new Gaskill pumping engine was added some dow or a large hody of water. 
stated. Several separate rods may be used. The i months ago to the waterworks at Buffalo, N. Y. It He took a small Nicol's prism from a micr06cope, out 
more the better, if properly grounded. has since been subjected to a three months' test, prior of its brass mounting ring, and fitted it into a cork 

The essential rule of safety is to have the rods well to its formal acceptance by the water commissioners. rim ; he then inserted it between the two lenses of a 
connected with the earth. For this reason soldering to This probationary period ended on the first of March. rapid symmetrical, so as to occupy the position usually 
the underground water pipe is advised. The performance of the engine during these months taken by the diaphragm. 

. 
If no. metallic water pipes or gas pipes exist, then has been very gratifying. It indicates a marked fuel Owing to the small size of the prism, it acts as the (Jig a very narrow trench four feet deep,. cone-shaped economy, exceeding the guaranteed duty by about 11 diaphragm itself. 

bottom, and fill into bottom a continuous layer of coal per cent. Though now idle, awaiting the extension of The exposure in compari�on with the use of the 
dust and lay the rod therein. Any kind of coal dust, the street mains, it will probably eventually be utilized smallest stop had to be twice p.s long. 
charcoal, hard or soft coal will do. The trench with for direct pumping, according to the Holly system, a By the use of the prism he was able to obtain a little 
coal dust layer and rod therein should be say 100 feet portion of the city being at present but imperfectly more detail in certain parts of the picture, where there 
long. Coal is an electrical conductor. The object of supplied by the reservoirs. had been a strong reflection. Photographers have 
placing..the lower end of the rod therein and extend- 4 4 • I .. often to deal with awkward cases of reflection from 
ing the rod so far is to secure good ground conduction Hallway Practice In Italy. Mlining surfaces, such as tombstones, oil paintings in a 
and connection for the rod. Mr. S. Fadda, the Chief of the Department for Pre- room, sheets of water, and similar things, and the ease 

The great majority of rods now erected are deficient liminary Studies of Rolling Stock in Upper Italy, con- with which a polariscope can be fitted to a lens suggests 
in their ground connections, and consequently are tributes an interesting paper to the Transactions of the the advisability of at least trying its effect in diminish
practiA.Uy useless. This is the reason we hear of so British Institution of Civil Engineers, descriptive of ing the glare, especially as but little harm can result, 
many instances of damage, even when buildings have the methods of construction and operation of locomo- except an increase in the length of t� exposure. 
rods. In general, the rod is simply stuck down two I tive engines in that department. (Paper No. 2,081.) _ , • J .. 
or three feet deep into dry earth, which is about the The first line was built in that country in 1838, be- Scranton Bellsemer Steel Work. 
same as if the lower end of the rod were inclosed in tween Naples and Portici. In 1859 railways were opened The Scranton Steel Company, '. of Scranton, Pa., re
a bottle; such rods are fatally defective. Now is the in Parma and the Papal States. There are to-day 320 ports the following figures as the result of its Decem
time to look to your rods. Correct the main defect, miles (15,000 kilometers) of road built, under construc- bel' work: 
by making a first rate ground connectidD, as above tion, or authorized, about two· thirds of which are in Number of 12 hour turns worked... . . .. . .. . • . . . . . . . . • . .  . . . . 25 
described, or take dCwn your rod. The only chance operation. '£he . engines are usually of English con- Nnmber of heats made..... . .... . .... . . . .. . .. . . . . . . . .. . . . . . 1681 
for safety is with � good ground connection. The struction. Some of the more recent locomotives are Total tonnage (gross) . .. . . . . . . . . • • . • . . . . . . . .•. . . • . •• . •. . • . . 7220 
risk of damage is 'less without a rod than with one from French, German, and Austrian establishments. Average tonnage per tnrn (grossl . . . . . . . . . . .. . . . . . . . . .. . . . . .  288·80 

dl d th h Average number of heats per tum . . . . . . . . . . . . . . . . . . . . . . . . 65'24 ba y connecte to . e eart . Many of the gradients are very heavy, necessitating Average tonnage per heat (gross) . . . . ... . . . . . .. . . . .. . . . . . . . 4'43 
4 I • I ... heavy engines. The number of heats per turn, 65'24, is very remark-

WATERPROOF
''lRITING INK AND PAPER. The shells of the boilers, curiously enough, are of able, and is due to the small size and convenient ar-

An incident connectej. with the loss of the steamer iron, the law forbidding the use of steel or of "homoge- rangement of the vessel plant. 
Oregon and her cargo calls attention to some much neous iron. " The fireboxes are of copper, though steel • , . I .. 
needed inventions. .. .  • has been tried unsuccessfully. The tubes are of d� Freight Cars Drawn by Electricity. 

. ' A portion of her mail was sayed bem're she "n" but brass-70 copper, 30 zinc. 'l'hey mU!lt bear a test Mr. John C. Henry, of the Henry Electric RaiI way 
the bulk went down with the ship. A considerable !!lure of 25 atmospheres, receive the ferrule without Company, Kansas City, Mo. , writes us as follows: 
portion of this mail is reported to be of great value, cracking, bear bending to·a curve of 20 in. length and "On J anultl'Y 29 I hitched our electric car Paci-

-oorit . . ." , I ou , an 0 • coa cal', , 
bee�e;timated, to over a half a million of dollars, be- form and true to gauge. Iron tubes in adjacent parts pounds, and took it up a 2� per cent grade. Yester
sides drafts, letters of credit, etc. , the value of which of Europe have been given up and replaood by brass. day I coupled the same motor car to C:,B. & Q. box 
is unknown. All wheels, as well as axles, are of wrought iron. The car 19,178, weight 24,500 pounds, and started it withOlit 

A wrecking company employed to inspect the wreck, tires are of crucible steel or of Bessemer or -Siemens tin jerking, on It 3 per cent grade. I claim the distinction 
and report upon -the possibility of recovering the ship metal. The frames are wrought iron, the cylinders of of being the first to haul regular standard gauge freight 
and the cargo, reported that the cargo and mail might cast iron, the slide valves of gun metal, often, the rods of cars by electricity, and would be pleased to have you 
probably be got out of the steamer, and the reconnoi- crucible steel. During late years, the number of en- record it. " 
tering steamer also picked up some floating mail bags gines placed on the principal lines has exceeded those ------._I-4I.�I_.------
and brought them to New York, where their contents so added in England. 
were dried previous to forwarding them to.their ulti- The carriages are usually of the English type, but 
mate destination. Much of this mail matter was, of sometimes of the American form. An intermediate or 
course, badly damaged by wetting, and more serious composite type has of late been adopted, as suggested 
injury is to be expected in that which, at the bottom by the late Heusinger yon Waldegg, in which � pas
of the sea, must be subjected to long soaking prior to sage is provided at one side the line of comp�rtments, 
its recovery, if ever recovered. I ; along which the guards can traverse the carriage and 

Now, to secure a mail, as far as possible, from iI'iju.- the train from end to end, the communication between 
by submergence in salt or fresh bodies of w��r there carriages being effected by the US'il of platforms at the 
must be waterproof mail bags, waterproo� p�er, and ends, :'as in American cars. This removes one of the 
waterproof ink. great dangers and inconveniences attendant upon the 

Waterproof mail bags will not alone be �ufficient, as use of thA Er�gli8h style of carriage, and gives both the 

Zinc. 
L. L'Hote in Comptes Rendu8 says: Ail to the inquiry 

if zinc free from any foreign metals decomposes water 
either on boiling or in presence of dilute sulphuric 
acid, experiment proves that such is not the case. 
Pure zinc heated with distilled water in a flask, so ar
ranged as to receive the gases over mercury, gi"es off 
no hydrogen on prolonged boiling, nor is it attacked by 
dilute sulphuric acid. The presence of iron in propor
tions of from 3 to 5 in 100,000 enables it to decompose 
water. Traces of arsenic and antimony have the same 
effect. 
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WASHIlfG IIAClUNE. I ManuCacture of Hydrogen Gas. of the car. These chains support the drawhead and 

The side bars of the rubber are mounted on a I A new method for producing hydrogen gas it! de- hook in the position shown in Fig. 1 ; for as the draw:
shaft uniting the lower ends of two arms projecting scribed by MM. Hembf'rt and Henry. Superheated bolt projects fro�n the upper central corner of the rear 
from a shaft held in the upper ends of two standards steam is passed through red hot coke in a retort. The face of the head, the bulk of the weight of the head , 
secured to the sides of the tub ; the side bars of the rub- result is a mixture of hydrogen and carbonic oxide-or and hook is below the bolt, and if it were not for the 
bel' are united by grooved rubber bars, as shown in what is known as water gas. These gases are then chains, the head would drop down to a point directly 
Fig. 1. The bottom rubber consists of a frame piv- passed on into a second retort, strongly heated, in below the drawbolt. When the cars come together, 
oted in blocks on the inner sides of the tub at the which a quant

. 

it.y of some refractory substance, such as I the convex faces of the couplings strike upon each 
bottom, to adapt the free end of the rubber to be firebrick, is placed. At the same time, jets of steam other, and the drawheads are turned until the right 
raised or lowered. J ournaled in this frame are rollers. superheated to the point of dissociation are passed into angle faces are in line, when the force of gravity will 
The frame is moved by an elbow lever, over the the rbtort, the r,esult being a mixture of carbon dioxide return the parts to the position shown in Fig. 3, the 
handle of which a hook on one side of the box can and a double amount of hydrogen. The carbon dioxide points of the hoo,ks en�ring the recesses. To uncouple 
be passed. The clothes to be washed are placed be- can be absorbed by passing through milk of lime, and the cars, one of the drawheads is turned by the chains 
tween the rubbers, the upper one being rocked to thus pure hydrogen be obtained and collected in a gas 

' 

holder. One ton of coke is stated to correspond to 
3,200 cubic meters of gas, and the cost is given as 0 '015 
franc per cubic meter . 

• .  e . ..  

Three ChlmneY8. 

Three tall chimneys belonging to Kunheim &; Co. , of 
, Berlin, were lately destroyed by means of gun cotton. 

The largest was about 147 feet high, and 10 feet diame
tel' at the base. In order that it should fall outward 
from the city, the charge of gun c( tton (about 57 lb.) 
was attached in portions to the side next the city and 
to the adjacent sides. All three were exploded simulta
neously with a magneto-electric apparatus. The chim
ney, instead of falling obliquely, collapsed vertically, 
and on inspection the four walls of the pedestal were 
found to have been driven outward. The bricks were j all detached from each other, and nearly all entire. 

I The debris was thrown a very little distance. The two 
other chimneys, treated similarly, fell as was expected, 
i. e. , obliquely away from the city. One, of them, in 
falling, broke in two about the middle . 

DIXON'S WASHING IIACHINE. 

and fro and at the same time pressed upon the clothes. 
The lower rubber can be adjusted according to the 
quantity of clothes to be washed. 

This invention has been patented by Mr. Ellis W. 
Dixon, of Yakima" Washington 'ferritory. 

.. � . . . 

IIIPROVED SNOW PLOW. 

The accompanying engraving represents a snow plow 
for which letters patent have been granted to Mr . . John 

I M. P9itras, of Deseronto, Ontario, Canada. One of 
the main objects of the inventor was to provide a plow 
light enough to be carried upon the forward part of 
the locomotive, and which w.ould always be in readiness 
to clear the track of any· depth of sn.ow that could be 
removed by any snow plow propelled by one or more 
locomotives. 

' 

T� general form of the plow is very clearly shown 
in tJie engraving, the upper cut being a plan view. 
The face or sh!tre of the plow is formed of sheet metal 

.. . . � .. 

SIIOO CONDUCTOR. 

The object of this invention, which has been patent
ed by Mr. Thomas Rundle, Jr. , of Iron Mountain, 

RUNDLE'S SMOKE CONDUCTOR. 

HARRINGTON'S CAR COUPLING. 

to the position indicated by the dotted lines in Fig. 2, 
when the hooks wili clear and the cars may be moved 
apart; or both couplings can be moved one-half the 
distance. Each drawhead is formed with a recess to 
receive the ordinary link when its use is necessary. 

This invention has been patented by Mr. John H.  
Harrington, of  New Bedford, Mass . 

AN I][PROVED " VENETIAN " BLIND. 

The illustration herewith represents a form of win
aQw blind ,composed of movable slat .. , .so (',onstrucl{ed 
that the blind will be easy of adjustment, and can be, 
readily held at the top, bottom, or middle part of 
the window as desired. ' The top and bottom bars 
of the blind have tongues sliding in vertical grooves 
in the uprights of the window frame, while the slats 
have end pivots pasRed into the grooves, and are 
connected at the front and back edges by chains se
cured to the top and bottom bars, which hold the slats 

attached to a substantial frame, the upper end of which Mich. , is to provide an attachment for the T-couplings 
is firmly secured to the locomotive. The shoe of the I of smoke or hot air pipes, whereby the different cur

, plow is made of steel and is . secured to the under side rents will be properly mixed and one cannot interfere 
of an oak nose piece; the under side of the shoe is with the other. The bottom edge .of the circular plates 
curved to fit the nose piece, and on its front is a sharp is made semicircular to fit the inside of the pipe (Fig. 2), 
fiange projecting toward the rear and overlapping th€' or on the corner in an elbow whose two pipes are 

POITRAS' mPROVED SNOW PLOW. ' 

sheet metal covering. The construction allows the 
front part of the plow to be sprung down upon the 
rails under a great pressure, but it is usually held about 
1� inches above the rails. The side edges of the plow 
are strengthened by angle irons. Flanges held'on , the 
bottom edge of the cow catcher can be lowere<i to 
thoroughly sweep the remaininll snow from the tr/tCk. 
When there is but little snow on the .track, the nose of 
the plow swings clear of the rails; but when the snow 
is of sufficient depth, the shoe is forced down upon the 
'rails, anil the snow is .all gliided up the inclined faces 
of the plow and thrown to the sides. 

united at right angles (Fig. 1). A re
cess in the plate increases from the mid
dle toward the lower edge, and is pro
vided with a cross piece having a hole, 
through which a bolt can be passed. 
By drawing the bolt up tight the edge 
of · the plate is pressed firmly against 
the pipe or corner. In each case the 
plate acts as a defiecter, guiding the 
smoke in the proper direction. This 
device is of special advantage where 
the smoke from one stove is ,con
ducted into the pipe of another-for 

ent distances from the chimney, and 
only one pipe is to be used to lead the 
smoke from both stoves to the chimney . 

• • •  

CAR COUPLING. 

The car coupling herewith illustrat
ed is automatic in its action of coup
ling, and is ' simply .rotated ' hi .order 
to uncouple the . cars to which it is 
attached. , The drawhead and hook 
are formed in one piece, and are 

HA WLl:Y'S WINDOW BLIND. 

secured to the car in the usu/Ll way by means of a draw- at the desired inclination and allow them to lie 
bolt, as shown in Fig. 3, which is an under side view. snugly on each other. The top and bottom bars have 
The forward, inner" and upper edges of the draw- corner pieces, to which are secured chains for raising 
hook are rounded off; and the bearing face of each is or lowering them, a chain being provided for each 
at right angles to the length of the drawhead ; the side of the window, which passes over pulleys in the 
side point of the hook projects out beyond the side of top plate, the free end resting in boxes on the win
the drawhead. Back of the face the drawhead is con-

'
w4. 1 , frame, the slack being thus taken up, and t

.
he 

cavely recessed to fit the convex face of the hook. ' li� ,being secured in any desired position by small 
Upon the outer fiat side of the draw�d is an.,�ye, to clampiU levers at the upper corners of the frame. ' 
which chains are fastened ; one chain leads to a�rans- This ¥V$ltion has been patented by Mr. Henry 
verse rod having a crank at each end, and the other Hawley, ot)julpeper, Va. For further particulars ad-
leads to a rod (Fig. 1) extending a little above the roof dress Mess�/ Latham & Hawley, of that place. ' 
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A lIrIECHANICAL COUNTER. 
It is apparently a very simple matter to construct a 

counter, but experience shows that these apparatus 
are often the cause of a good deal of annoyance. 
Either the wheels indicating the high numbers stick 
on their axes by reason of their infrequent movement, 
or the stroke of the lever i� too short and the pawl 
fails to engage with the ratchet, or the stroke is too 
long and the lever is bent, or some other trifling acci
dent often intervenes to upset a test which has been 
conducted with care and at great expense. All these 
sources of difficulty appear to be avoided in Kaiser's 
counter, which we illustrate. 

In it the axis of all the wheels is moved at each 

IlIPROVED MECHANICAL COUNTER. 

stroke, and the length of stroke of the lever is aln1'Ost 
--immaterial. Provided it moves over an arc of about 

60 degrees, it will turn the number wheels satisfactorily, 
and if it swing the whole 360 degrees, the result is just 
the same. It is perfectly immaterial whether the 
lever reciprocates or whether it rotates steadily either 
in one direction or the other; in any case the numbers 
appear in proper rotation, and they are always in line, 
so thaCthey can be read without effort. 

Fig. 1 shows a perspective view of one form of this 
counter laid upon its back, with the case removed to 
show the mechanism; Fig. 2 is a detached view of a 
pair of ring or star wheels; Fig. 3 shows the form of 
both of these wheels; Fig. 4 shows an alternative ar
rangement; Figs. 5 to 9 show the device by which the 
motion is communicated to the number train. Refer
ring to Fig. 1, it will be seen that there are two 
parallel axes, one carrying the number wheels and the 
other star wheels; these are both of phosphor 
bronze. The periphery of each numbel' wheel is made 
in two portions, one bearing the figures, and the other 
being a plain band, which serves to lock the star wheel. 
This plain band has a part cut away (Figs. 2 and 3); 
and at the time the star whael is to be rotated, this gap 
comes opposite the wheel, and thus leaves it free to 
move. At all other times the band presses between one 
or two pairs of teeth on the star wheel, and so locks the 
latter fast. 

In order that this arr!tngemept may be pra
. 
ctiC

. 
able, 

the teeth of the star wheel are much wider"than the 
disk upon which they are mounted, and half this width 
lies inside the rim of the number wheel (Fig. 2). This 
half gears with the single tooth shown in . . 

the oi; er a with a ring of teeth cast on the back of 
the next number wheel (Fig. 2). This being understood, 
the action is similar to that of other 
counters. 'When the first number 
wheel has made a complete revolu
tion, its single tooth rotates the star 
wheel one-tenth of a revolution, 
and this, in turn, rotates the next 
number wheel one-tenth of a revo
tion, and so on. 

We now come to the means by 
whic:' the rotation of the engine or 
shaft, which it is the object of the 
apparatus to register, is communi
cated to the first number wheel. A 
short spindle (Fig. 1) in the end 
plate of the counter carries at its 
inner extremity a disk crank with 
a crank pin in it. This pk works 
in a slotted lever, and causes the 
latter to reciprocate, whether the 

crank be driven round ·and round, or merely vibrated. 
Attached to this lever, which is loose on its axis, is an 
escapement (Figs. 5 and 6), gearing into an escape
ment wheel fastened to the main axis, upon which all 
the number wheels ride, the first wheel being fast to it. 
Figs. 5, 6, and 9 illustrate the escapement in this po
sition, and show that a very large range of motion can 
be given to it without danger. A and B are the two 
wheels ; Dt D', the two pallets ; Z z, the teeth. 

These counters are made in many different forms; the 
mode of mounting and fixing has been designed to 
meet every possible case. They are easy to read, strong 
and durable, while their great simplicity and handi
ness must insure thern a very extensive use. The mak
ers are Messrs. Trier Brothers, 19 Great George Street, 
Westminster.-Engineering. 

••••• 

How Sh e Converted Hhn. 
The Age of Steel gives the following account of an ex

periment of the eight hour system in St. Louis: 
Several weeks ago the proprietors of a machine 

foundry learned that their employes wanted to work 
under the eight hour rule. The latter were told they 
might do as they pleased, provided they were willing 
to accept eight hours' pay for eight hours' work. The 
proposition was agreed to, and the first day of trial all 
the men except seven or eight went home early. The 
next day the number that remained was a little larger,· 
the third day still larger, and so on, until at the end of 
the week there wasn't a man in the establishment( 
working less than the usual 
time. Fif].5. 

C08t oC Lightin g Streets. 

The city officials of Baltimore have been investigat
ing anew the subject of lighting streets, in order to 
understand why that city has to pay so much more 
than other municipalities in this respect. Under the 
contract made . early last year, Baltimore's cost of 
maintaining street gas lamps was $36.94 for each 
la�p per annum, burning only on dark nights, and 
$46.19 if allowed to burn all night. In comparison 
the following figures are collected, showing the 
amounts paid in other cities: 

New york ............... $25.00 Rochester . . . . . • •• • • • . . .•. $18.12 
Boston .......... .... ...... 31.85 Richmond •• . . . _ • • • • •..... 44.00 
Washington. _ _  . . . . . .. . .  _ .  22.00 Dayton .................. 21.11 
New Orleans . . •• . _ _  . . . . .  , 24.00 Jersey Oity . . •. •..••• • • ••• 25.00 

Burlington .. : . . . . .  , . . . . . . • 25.00 Oleveland.. • . . . . . . . . • . . .  17.50 
Anbl1m_ .  _ . . . . .

.
•.• _ . . . . . . .  17.50 Baltimore ••• . . . . ..•• . . .. 46.19 

It may be interesting also to note the amount of 
lighting facilities which the larger cities possess. 
New York has 23,038 gas lamps and 647 electric lights; 
Philadelphia, 13,555 gas lamps; Boston; 9,781 gas lamps 
and 401 electric lights; and Baltimore 5,191 gas lamps 
and 243 electric lights. 

. ,  ... 

Fuel Con8umptlonof 156 Horse Power Engine. 

At the Bussery & Verdie Works, at Lorette, France, 
a Corliss engine built by Schneider & Co., of Creusot, 
ha$ been driving a train for rolling steel wire rods for 
fmir years. Some time since, a series of.tests was. made, 
continuing over ten' days, to ascertl),in the fuel econo
my of the engine. The latter has a 26'59 inch cylinder, 

One of the men who ex 
perimented with the eight 
hour rule, in the instance 
above referred to, tells how 
he came to change his 
opinion with regard to long 
and short time work. We 
give his story space, be
cause it goes to show what 
an important factor of th� 
labor problem horne influ
ence is. He says: "The 
second day we tried the 
eight hour plan I. went 
home and found my wife 
sitting in the rocking chair, 
leisurely reading the after
noon paper, and there WaIiI

not a sign of supper in pre
paration. Of course, I be
gan to expostulate with 
her aboqt so unusual a 
state of affairs; but she 
made me f�el very blank 
when she looked up and 
naively remarked that her 
day's work was over, that 
she was an 'eight hour 

IMPROVED MECHANICAL COUNTER. 

man.' The next day I was the last man to leave the 
shop, and on coming home I found the table spread 
and the meal waiting me." 

Fossn Hnmall Footprtnt8. 

Herr H. E. Low has obtained and forwarded to the 
Imperial Museum in Vienna twelve large stone slabs 
bearing the footprints discovered last year in the solid 
rock in the quarry over Lake Managua, in the territory 
of Nicaragua. The interest was increased by the state
ment that those footprints had been overlain by eleven 
different layers of stone, extending to Ii depth of four 
meters, and Indicating an antiquity for our race . quite 
transcending all conjectures hitherto hazarded. They 
are about three-quarters of a meter square. They can 
now be inspected by European geologists. The foot
prints are sunk into the stone to a depth of from 
eight to ten centimeters. The stone itself is a 
porous volcanic tufa, and the snperincumbent lay
ers, which had been removed for building pur� 
poses, were all of a more or less solid volcanic 
con lomerate. The foo . s r ' icu
ous, and seem to be those of three distinct per
sons, one of whom was acbjld. 

Fig. I.-IMPROVED MECHANICAL COUNTER. 

a 49'2 inch stroke, and makes from 61 to 64 revolutions 
a minute. Duuring the test, the billets were uniform 
in size, and the same size of rods was rolled. A series 
of diagrams, taken with a Richards indicator, showed 
that the cut-off varied from four-hundredths to one
tenth of the stroke. The indicated horse power was 
156;. the consumption of water per ton per horse power 
was 16'75; and the consumption of coal, which had 15 
per cent of ash, 2'5 pounds per hour per horse power. 

.. .  -, .. 

FabrY'8 Comet. 

The students of Johns Hopkins University have been 
studying. the path of the approaching comet, discov
ered by Fabry, and find that the celestial wanderer will 
reach its greatest brilliancy on May 2. At that time it 
will probably be a very con�picuous object in the w�t

ern sky for some hours after sunset_ 
Their results do not confirm the 
early conclusions of the German 
astronomer!!, who thought as-the 
result of eighteen days' observation 
that the cornet would remain -Visi
ble all night. During tne first hilr 
of May, it will set two or three 
hours after the sun, and later will 
rapidly disappear. 

...... . 

Paper Cor Wrapping up.SlIver. 

Six parts of caustic soda are .$lis
solved in water until the pydro
meter shows 20° B. To t4fs solu
tion are added four parts pf oxide 
of zinc and boiled until dissolved. 
Sufficient water must next be added 
to reduce the solution to 10° B. 
Next dip paper or calico into this·' 
solution and dry. This wrapping 
will very effectually preserve sil vel' 
articles from being blackened by 
sulphureted hydrogen, which, as 
is well known, is contained in the 
atmosphere of all large cities. 
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THE CJ.Al>P-GBIFFITRS STEEL PROCESS. 

(Continued from first page.) 
But in spite of all this, the puddling furnace, though 
so often doomed to extinction, still remains. And it 
does so for two reasons. In the first place, it is a cheap 
affair. It can be built at little expens�, and can handle 
a small output, or by easy duplications a Very large 
one. Its mechanical working is, therefore, 
under easy control. In the second place
and this is the more important reason-the 
puddling furnace can produce an iron of 
high grade from indifferent materials. The 
operation of puddling aliminates phospho
rus to a large extent, and it is this feature 
of the process which, in spite of its other 
disadvantages, has kept it in vogue. Re
cognizing these elements, mechanical pud
dlers, revolving hearths, and similar devices 
have been brought forward to remedy the 
existing defects; but while many of them 
possess considerable merit, they have hardly 
succeeded in making the system perma
nently desirable. The demand still remained 
for a process combining the advantages of 
an inexpensive plant and an ability to han-
dle cheap grades of pig iron with the easy 
manipulations and large output of the Bes-
semer converter. 

After an experimental run of several 
months and the practical operations of 

the ground level. From this it is tapped into a weigh
ing ladle, which runs on a track alongside the con
verters. The charging is done through an opening in 
the side of the converter. The tuyere holes, through 
which the blast enters, are about 10 inches above the 
bottom of the converter and 12 inches below the level 
of the molten iron. At first, only sufficient blast is 

R 

[MARCH 27, 1 8�6. 
blast must be kept on until the vessel is horizon
tal and the molten bath below the level of the tuyere 
holes. In the Clapp-Griffiths, however, there is less 
danger of over-oxidation. When the flame shows 
the decrease immeiiiately preceding the end of the 
reaction, the blast is almost shut off again and the 
metal tapped into a ladle. In some forms of the 

converter, a differential plunger is used to 
effect this lessening of the blast, but, while 
generally in use in Great Britain, it is con
sidered of less value in this country. The 
metal is tapped very quickly, so that only 
a few seconds elapse before the bath is below 
the level of the tuyeres and the blast may 
be turned off. About 1 '1 per cent ferro
manganese (76 per cent manganese) is added 
to the molten iron in the ladle, in order to 
recarbonize it, and make the product Elteel. 

something more than a year, the Clapp
Griffiths process has so far demonstrated its 
ability to fulfill these conditions that metal
lurgists have turned to it as presenting the 
best answer to this demand which has yet 
been offered. The Clapp-Griffiths is a pneu
matic system, similar in many respects to the 
Bessemer, and, like it, is an English inven
tion. The principal difference is in the 
stationary converter, and the tuyeres in the 
side instead of the bottom. In addition to 
these features, the Clapp-Griffiths converter 
has an open slag hole and a charging hole, 
both in the side, and a tap hole at the bot
tom. At first sight these differences appear 
very small, and in one sense retrogressional, 
for Bessemer's earliest converters were sta
tionary; and were abandoned for the present 
style of tilting vessels. But when we come 
to consider the chemistry of the process, it 

SECTION OF CONVERTER AND HYDRAULIC LIFT. 

While the reactions going on in the con
verter are in general those of the Bessemer 
process, they differ in degree. There are 
several points peculiarly characteristic of 
the Clapp-Griffiths. In the first place, the 
position of the tuyeres gives an early oxida
tion of the charge. This is shown in the 
immediate appearance of the brown smoke 
of burning iron. It is probable that the 
almost complete elimination of the silicon, 
which is characteristic of Clapp-Griffiths 
metal, is due to this feature of the blow, 
the oxide of iron formed uniting with the 
silicon to form a fusible slag. During the 
blow, limestone is added to furnish a base 
for the silica. The open slag hole is an
other distinctive feature of the process. As 
the metal boils and surges in the converter, 
a continuous slagging goes o�hereby the 
greater part of the slag is discharged, instead 
of being mixed with the metal, as in the 
Bessemer. These differences in' the con
struction of the converter effect a marked 
change in the composition of the resulting 
metal. The well known Bessemer engineer, 
Captain R. W. Hunt, has made a chemical 
study of the steel, and his results have 
attracted wide attention from their unex
pected character. The product is a very soft 
steel, containing only from 0 '07 to 0'1 carbon, 
and the amount of silicon is usuaIly - so 
small as to -be undeterminable. The best 

will be seen that these modifications in the construc
tion of the- converter are sufficient to so far change 
the reactions that the product of the new process is 
distinctive. 

Mr. Griffiths was the engineer in charge of the Gil
christ-Thomas basic process during its experimental 
stages, while his associate, Dr. Clapp, was a prominent 
physician in one of the English iron districts. After 
the consolidation of their interests, the process was 
submitted to a practical test in Wales. These first 
plants were small and imperfectly equipped, but the 
steel they produced had so many admirable qualities 
that it speedily attracted 
the attention of American 
metallurgists. 

turned on to keep the metal from entering the tuyeres, 
but when the converter is fully charged, the blast is 
allowed to enter the bath under a pressure of six to 
seven p()unds. 

The blow lasts about 15 minutes, the general reac
tions being the same as in the Bessemer converter. 
First the brown smoke of burning iron is visible at 
the mouth of the converter. But this is very soon 
replaced by the brilliant flame caused by tlie com
bustion of the carbon in the pig iron. This, after 
a time, is in turn succeeded by a flallle of smaller 
volume, but lllore intense heat, the result of the oxi-

product is of course made from Bessemer pig, but 
astonishing results have aIso been obtained from 
steel made of cheap, phosphoric pig. Steel contain
ing as much as 0'85 phosphorus gave a tensile strength 
of over 70,00) pounds, while another carrying 0 -55 of 
this element gave a tensile strength of 711,780 pounds, 
an elongation of 23 '5 per cent, and a reduction of area 
of 35'5. These qualities appear the more remarkable 
to us, because phosphorus has al ways been regarded 
as the one element above all others to be shunned 
by the iron master. In this process, however, it is 
rendered comparatively harmless by the almost total 

In the summer of 1883, 
Messrs. Witherow & Oli
ver, of Pittsburg, visited 
Wales, and their personal 
inspection resulted in the 
purchase of the American 
patents. An experimental 
plant was started in the 
faIl of that year, at the 
works of Messrs. Oliver 
Brothers & Phillips. Great 
difficulty was experienced 
in finding a suitable lining 
for . th� conlUlJ:te':s, alii tb9 
nre-clay bricks imported 
f r o  m Stourbridge a n d  
Wales burned out almost 
immediately. Finally, a 
ganister lining was substi
tuted, with very good re
sults. So many changes, 
however, became necessary 
from time to time, more es
_pecially in the craues and 
ofher facilities for hand
ling tbe rproduct. that the 
plant was not in full prac
tical operation until the 
spring of 1885. THE CLAPP·GRIFFITHS CONVERTERS AT POTTSVILLE, PA. 

elimination of the silicon, 
and the low carbon. By 
careful manipulation, the 
Bessemer process can pro
duce a steel very low in 
silicon, but there seems to 
be little dependence upon 
the certainty of such a re
sult; but in the Clapp
Griffiths process, in spite 
of the variations in the 
composition of the pig 
iron, the silicon is always 
eliminated. This is a fea
ture upon which the suc
cess of the process largely 
rests, because it makes it 
possible to produce a good 
steel with high phospho
rus. The limit to which 
the phosphorus may be 
carried with Rafety has not 
been determined. In the 
product of the present 
works it seldom exceeds 
0'3, but Captain Hunt's 
experiments have shown 
that a much larger amount 
can be borne without pre
judicing the quality of the 
heavier products, such as 
nails, shovels, etc. In in· 
troducing this process into The pre�nt plant at 

Pittsburg co�sists of two 3-ton converters, and has 
a capacity of' about 125 tons a day. This could 
be largely increased were the means of handling 
the ingots with greater facility, at hand. Our first 
page illustration shows the appearance of these 
works-the first Clapp-Griffiths plant in America. 
The pig metaI is melted in a cupola furnace, which 
stands back of the converters, and about 10 feet above 

dation of the silicon. The end of the reaction is in
dicated, as in the Bessemer process, by the disap
pearance of the silicon flame. The metal must be 
tapped immediately, or the brown smoke of burning 
iron will again become visible and the metal will be 
overblown. In the Bessemer procesR, the steel, being 
poured instead of tapped, is very" apt to suffer a slight 
oxidation at this stage of the process, because the 

America, Messrs. Witherow & Oliver have made a 
gl'eat many improvements, unknown in the orIginal 
converter. One of the most important of these is t.he · 
movable bottom, shown in our sectionaI illustration. 
When the bottolll is burned out, the hydraulic lift di
rectly under it is raised, the bottom removed, and a 
fresh one put in place, the whole transfer occupy_ · 
ing but twelve minutes. Natural gas has proved of 
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great value in allowing a thorough drying of the con
verter bottoms before being put in place, for ' upon 
this depends their length of life. While a few have 

I·titutift, ).,ri'll. 
A Paint t o  Preserve Ties. lasted for 80 and 86 blows, and c:J.uite t/' number for 

To the Editor of the Scientific Ame1'ican : 60, the average life is about 45 blows. The lining of " . " the body of the converter lasts about six months. No �
l 

have .what I call a c:entury .pamt! for posts, 
salamanders are formed on the sides as the metal is raJ. road tIes, etc. , made of lInseed oil, reSIn, and char
tapped, in place of being lloured. The loss from pig .coal dust. To one gallon of oil p�t two lb. of re�n and 
to ingot is about 11 p� cent enough coal dust to make the mIXture the conSIstency 

The low cost of erecting
' 
a Clapp-Griffiths plant is of thick paint. Get th� cross tieli! out of go�d ti�ber 

an essential part of the success of the process. It well seasoned. Th?n dIP the� about one .mmute 10 a 
varies, of course, with 'the locality. Under ordin!l.l'Y large vat of the pamt, hot. WIpe off t�e tIes, �nd the.y 
circumstances, a two 3-ton converter plant can be put ar,e ready for. use. Bore s:n auger ho�e 10 the tIe, flll .It 
in running order, with all necessary accessories, for wIth

r 
the paJ.nt, th�n drive th� sp�e home. I will 

from forty-five to sixty thousand dollars. Compared gua antee a�l the tIes tre�ted In this manner to last 
with the hundreds of thousands necessary for the 20 year,s. Fifty per cent will last 35 years, and 25 per 

t· f B la t thO . all cent wIll last 50 years sound. . F. M. SHIELDS. erec Ion 0 a essemer p n ,  IS IS a very sm sum, C d M'  J 25 1886 and will bring the process within reach of smaller oopwoo , 18S. , an. , . 
iron works throughout the country. At the present time • • •  , .. 

seven Clapp-Griffiths plants; in addition to the one at The Late DIr. Werdermann'li Electro MapeUc DrUls, 

Pittsburg, are either in course of construction or have . Planers, and Lathes. 

recently been completed. The one at Pottsville, shown To the Editor of the Scientific American : 
' 

in our illustration, has been planned to ailow an out- At a late meeting. of the Electrical Section of the 
put of 250 to 300 tons a day. The converters are simi- Franklin Institute, of this city, I made the accompany
lar in size and style to those in use at Pittsburg, but ing statement, the subject matter of which caused some 
the more ample facilities for handling · the product surprise; and as I have never noticed any public men
will permit a much larger output. At the Oliver tion o.f it, or of tl1e work having been attempted else
Mill, the converters' are blown alternately, and are out where, and as the members of the section could give 
of blast Saturday afternoon 'and Sunday. The entire no solution thereof, I am induced to make the com
cost from pig iron to ingot steel is here $5 a ton. ·It munication to you, for you to malte such use of as you 
was calculated that the cost would be $6 at mills may desire, with the view of eliciting from your corre
and $4 at blast furnaces where the pig metal could be spondents, if deemed of sufficient importance, a true 
run directly from the furnace into the converter, and solution. 
the men formerly employed at the pig bed trans- The statement was as follows: 
ferred to the steel department. This, it is thought, While iu London, in 1873--74, on telegraph business, I 
will in time largely change the product of our blast formed an acq uaintance with Mr. Karl S. R. Werder
furnace pats from pig to steel ingots, dispensing mann (whose late death has recalled some very pleas
entirely with the puddling process and substituting ant hours spent in his company). 
a soft .steel for wrought iron. On our New Year's Day I received the following 

At the Pittsburg meeting of the AlDerican Insti- note : 
tute of Mining Engineers, in the middle of February, " LONDON, 1st January, 1874. " DEAR MR. CHAPIN: • .  the Clapp-Griffiths process was, as at the New York " I  shall be happy to meet you to-morrow (Friday) at meeting of the year before, one of the chief subjects 2 o'clock P. M., at your hotel, to go with you to Berof discussion. The. majority of the metallurgists pres- mondsey, where you will see some experiments with ent were very favorably impressed with what they the magneto electric chucks, which will be, I hope, saw of the operation of the process, Itnd expressed very interesting to you. .themselves as having great confidence iu the import- " My best wishes for all your family in the new ant role whi(\h it is henceforward to play in American year. Yours truly, metallurgy. From this verdict a few gentlemen dis- " R. WERDERMANN." * 

Mr. Werdermarin's solution of the matter was simply: 
It waS supposed that the heat of the cutting tools was 
absorbed by the magnetized condition of the iron 
which formed the keeper of the heads of the ma.gnets. 

Was this the true solution ? • 

ClIAS. L. CHAPIN, 
formerly Supt. Fire Alarm Telegraph, ' New York " 
lately Gen. Supt .. Am. Dis. Tel. Co. , Philadelphia. 

No. 29 Carlisle Sq. , Philadelphia, Plio. , March 11, 1886. 
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The BooMen Flsll PreservlnJr Proceu. 
M. August Roosen, of Hamburg, has brought for

ward a process for preserving fish and meat which 
depends upon the well · known antiseptic properties 
of boracic acid. The acid is perfectly harmless, and 
can be taIten in quantities of fifteen grammes or more 
every day without danger to the human system. It 
is favorably known as a preventive of disease, being 
strongly recommended iu times of cholera epidemic. 
M. Roosen's experiments covered a series of years. 
He finds that in the case of small flsh, such as her
rings, a sprinkling of boracic acid and . salt between 
each layer will keep the fish fresh for a certain 
length of time if the temperature be kept low. With 
higher temperature, however, and larger fish the pro
cess is not quite so simple. 1J1 order to make it com
plete, steel barrels are employed, which are filled one
third with sea water, in which the antiseptic com
pound is dissolved. After filling the barrel with fish, 
the manhole is closed and a pressure pump connected. 
An additional quantity of water is then pumped into 
the barrel, the air escaping through an opening 
which is afterward hermetioo.lly sealed. A pressure 
of six atmospheres is put upon the contents o! the 
barrel before it is closed. This maItes the solution 
penetrate the fish, and prevents the air from finding 
access to the contents. No blood is drawn out of the 
fish, and the solution remains clear and pure all 
through. By the use of boracic acid, mutton has 
been kept thIrty-three days, and still bled freely after 
thBtt length: of time, and fish after several days were 
found perfectly fresh and sweet. 

. . .  , .  
A High Speed Euglne. 

During the last last year or two. it has come to be 
generally understood that large machines • .  driven at a 
comparatively low speed, were the best for electric light
ing purposes; but the lighting at the Lincoln's' Inn din
ing hall and library must be considered as an exception 
to.this rule. The dynamo here is driven at no less than sented. As tbe process, however, will soon be in actual 

operation in at least eight different localities, it will 
undoubtedly receive extended and careful study, and 
will be judged from the dispassionate standPoint of 
whether it is or is not proving a success in the hands 
of those who have embarked their faith and capital 
in its practical working. For the present, it is suffi
cient .tbat the results already obtained encourage a 
belief in the value of the process and its applicability 
to the present wants of American iron masters. 

The next day, in company with Mr. W. and a party 12,000 revolutions per minute, by a Parsons high 
of gentlemen who had also been invited, I visited a speed engine, which justifies its title by running at 
large factory at the place named. the same rate. It requires some mental effort to 

On entering, our attention was first directed to a large taIte a statement of this kind seriously; yet there is 
drilling machine. . This was arranged as usual, but the no reason to regard the Parsons motor as a toy. -It 
bed plate was cut into two parts, which formed the was shown in action at the Inventions Exhibition, 
headl\. of a large pair of magnets. ' A piece of iron, running with unimpaired steadiness from the com� 
about 4 inches thick by 10 wide and long, was placed mencement to the close of the show. It is, in reality, 
on the bed plate, and the current being switched on, a combiuQ.tion of turbines driven by steam, and con
became firmly secured. sists of two series of parallel flow turbines to the 

A one-fourth inch drill was then screwed down and right and left of a central steam inlet, the steam ex-
A.laska Gold. the iron drilled through. hausting directly from the first turbine into the 

A correspondent of the Marquette Mining Journal No lubrication was used. The Jfarticles of iron cut second, from the second into the third, and so on 
writes glowing reports about the prospects of Alaska away assembled upon the drill, leaving the hole per- through 20 turbines in each series. The steam parts 
as a gold fleld. He states that the mill on Douglas fectly smooth-they being removed with the drill ; with a portion of its energy in each turbine; and fin
Island iii! running to its full capacity, and is turning and when the drill was withdrawn, it, as also the cut- ally escapes at a pressure not much above that of 
out bullion at the rate of $100,000 a month, not count- tings, was found to be perfectly cool, no heat ha'Oing the atmosphere. It is claimed that this is the first 
ing the concentrates, which' are rapidly accumulating been (apparently) created. motor that has ever been made to work at the actual 
'for the want of sufficient roasters in the chlorination To satisfy the company, the work was repeated seve- velocity of the steam as it escapes from the boiler.'
works. The capacity of the mine must not, however, be ral times, until each person felt assured of the fact Engineer and Iron Trades Ad'Oertiser. 
judged even by the value of both the bullion and con. stated. • I . '  .. 
centrates now turned out; it is large enough to supply We were then shown the planing m8.chine, which A. PowerCll1 Gas Light. 

rock for half a dozen such mills, and the foundations was similarly arranged. A large piece of iron was ly- At a recent meeting of the Dublin Royal SQciety, 
for a second mill of the same size as the one now in ing upon the bed plate perfectly secured, although Prof. F. W. Barrett gave an aecount of experiments 
operation are already laying. It is estimated that without any bolts or other usual fastening. As the which he had made to test the penetrative power of 
there are at leaBt twenty million tons of quartz above planing tool passed along the face of the iron, we found the Wenham double quadriform burner in fogs. This 
the tunnel level. Concerning the Silver Bay (Fuller) that the surface was cut smoother than 'Usual, and burner copsists of f our . superposed SS-jet gas burners 
claims, there is nothing new. In the Silver Bay Dis- that there was no heat in cuttings or· tool. We were placed alongside of foUr similar superposed burners. 
trict there are some very rich mines, and all that has' to1" that the cut,tin� point-lOf the planer required m�ch a'he eight bul',lle;t)i1 �e ip. one plane, parallel to which, 
been lacking until now has been a reasonable amount less atte�tion or rePair thai iu otdinary' work� and at the proper focal distance, are eight annular 
of capital to be honestly and judiciously applied in We were ·then shown lhe �e. -the chuck of whicp. lenses on one side, and. a similar set of lenses on the 
.their development. The success<6f the-:Do-tlglas I;;!-� . .  � v.t"� .A .... , in u. ' 

.
... �. ni"+.4� """ .U ... .. nthAr � ,,�h.... !I!h... H _l- , ·�1 . .  .iI '  " t Ao ' of .1 500 

vent:l1'e will, it is thought, assure the erection of more chines, the cu��nt reach1O� the ends of the revolv1Og feet from the lighthouse. The experiments were made 
stamp mills in Alaska during the next five years than ma.gnets by slidmg connectlOns. on two foggy evenings" on the second of which the fog 
were ever in operation in California and Nevada at An lion T connection, weigh�ng about forty pounds, was so dense as to cut off a powerful revolving light at 
one time. was handled by two men and placed a.gainst the face of half the distance, and .to silence a fog siren driven bya 

. . . I .  the .chuck. When in right position, the current was. gas engine and placed beside the Wenham light. The 
Game Obtained by the Greely ExpediUOD . 'WIthID the . switched on, and the iron was held firmly in place. latter was easily seen by the naked eye, and its position 

Arctic CIrcle. Change of position was 'made by striking the iron a determined, at six miles distance. The revolving light 
In an appendix of Greely's " Three Years of Arctic sharp blow with 'a hammer. After one portion: of the in that case was cut off at something under three miles 

Service, " just published by Messrs. Charles Scribner's T had been turned off, it was released by switching off distance. The'Wenham burner will be found illustrat-
Sons, appears the following list of game obtained by the current and put in-a new position, as before. ed in our SUPPLEMENT, No. 526. 

the expedition within the Arctic circle in the three . Here again no heat was apparent, and the tooll! re- .. . . I • 

years from July, 1881, to June, 1884 : One bear, 6 wolves, quired very little repairs. A Fire Banked Cor Sixteen Months. 

32 foxes, 8 ermines, 8 lemmings, 103 musk ox, 57 hares, . . The ciIrrents for the work were furnished by a large One of the blast furnaces of the Kemble Iren and 
35 seals, 84 brent geese, 91 ducks, 702 guillemots, 172 Gramme magneto machine, the patents of which, for Coal Company at Ridd.lesburg, Plio. ,  was bauked up 
dovekies, 2 ravens, 18 owls, 178 skuas, 12 gulls, 99 ptar_ England and America, were owned by Mr. Werder- in November, 1884. Atter being out of blast nearly 
migans, 99 turnstones, 28 knots, 1 , sandpiper, 1 sandel'- mann. sixteen months, it Waif recently opened for the first 
ing, 21 Arctic terns, 2 gray phalarope, 49 .  eider ducks, 1 Mr. W. informed us that he intended to introduce time and the fire found still burning. The coke 
red-throat diver, and 1 salmon. We should have the work into the English Government factories, where glow'ed brightly, and Qn the admission of the blast 
thought the fish caught would have figuren for more, · cutting tools were kept cool by running water ; but soon became hot enough to melt cinder. The fur-
especially as one of the illustrations is of Esquimau whether he succeeded in doing so I never heard. I nace was starte.d with " as little difficulty as if it had 
boys fishing with a line through a. hole out in, the ioe. • JIr. W. &lwar. Uled bia baptilmal name of Biehard. I oilly been standing a week. 
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Ali 'IJ[PBOVED AUTOJUTIO ENGINE. 

The requirements for high speed, smooth working 
engines have become milch more exacting with the in
creasing use of dynamo electric'machines, and engine 
makers have hence attained a perfection within the 
past few years, particularly in the making of small en
gines, which had before been considered hardly worth 
striving for. Among such improved engines is the 
Burnham, herewith shown in two illustrations, and 
which is the subject of three recently.jssued patents. 
The inventor, Mr. Nathan F .• Burnham, of York, Pa., 
has here devised an engine which is simple and compact, 
wit.h comparatively few parts, which is self-oiling. and 
which c'an be run at a high rate of speed, while it is 
economical in the use of steam. 

BU:RNlIAlII'S AUTOMATIC ENGINE.-FRONT COVERED. 

j'eitutifit �tutritau. 
inder engine, and was run at a speed of 480 revolutions a 
minute, and, although the foundation supporting it 
and the dynamo was only two hemlock joists laid on 
the ground and floored over; the work was done with
out any perceptible tremble. Several offers were made 
for the purchase of this engine while it was on ex
hibition, at the price now asked for the same size, 
which were necessarily declined on account of the 
pendency of the patents, some of the late improve
ments of which were not then added. Aside from its 
other advantages, this engine is especially adapted to 
run in .the same room with other machinery without 
causing damage by steam or vapor. At the works 
where these engines are made, Christiana, Pa .. new 
tools have been put in for fitting' the parts to the best 
advantage, the crank shaft and all other wrought ma
terial, excepting the connecting rod, being made of 
steel, and all engines are tested before shipment. The 
general office is at York, Pa . 

... , .. . 

A Remarkable Diamond. 

In August, 1884. the al'ri val in London of the cele
brated 457 carat fine white dialllond, from South Africa, 
and its subsequent purchase by a syndicate of London 
and Paris dialllond merchants, were announced. The 
gem was intrusted to the care of one of the most skill
ful cutters. wbo has been engaged on the stone d'uring 
the past eight months, and expects to complete the 
work in April next. As anticipated, t.he stone will 
turn out the most wonderful ., brilliant cut" diamond 
on record, surpassing in weight, as also, it is believed, 
in color, purity, and luster, all the Crown and histori
cal brilliants of the world. The stone, in its almost 
finished state, weighs still 230 carats, but in order to 
give it the hest possible shaI1e and luster it is intended 
to reduce its weight to something under 200 carats. 
The Koh-i-noor weighs only 106 carats, thil Regent of 
France 136% carats, Star of the South 125 carats, and 
the Piggott 82}.4 carats. The Great Mogul weighs 2,79 
carats. It is, however, a lumpy stone, only rose cut, 
and if cut to a prdlper shaped brilliant it would proba
bl:y not weigh more than 140 carats. 
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long and 8 inches in diameter, and weighs about 4%; 
tOns. 

In order to llloUont the pipes within the chucks, they 
are first suspended at. their middle portion by means of 
a rope overhea� and then the chucks may be clamped 
on the ends, introducing the pipe first into one and 
moving the other chuck afterward over the other end 
of the pipe. Where pipes in large quantity and of uni
form length have to be. �anufactured with turned 
ends, this lathe is very valuable, Saving much time and 
labor. 

It remains to be added with. regard to the slides of 
the chucks, says Enginee1'ing, that these slides, after 
being shifted by llleans of the rack and pinion, may 
be tightly clampe!i to the slide bars by means of suit-

BURNlIAK'S AUTOKATIC ENGINE.-FRONT REMOVED. 

The steam cylinder and valve chest, and their connect- .... I • able clamps and screws operated by a wr�nch, su<,h as' 
il\g pipes, are secured to the cap plate of the supporting PIPE CUTTING LATHE. shown in the engraving. This tool is manumctured 
frame, and a slotted tubular guide is secured to the end The illustration below represents a lathe for cutting by the Werkzeug und Maschinenfabrik Oerlikon, near 
of the ste�ni cylinder to form an axial prolongation off pipes and for turning them automatically and sim.- Zurich. 
thereOf,� in' -which wOrks the slide head and -connecting ultaneously at both ends. The pipes are clamped at • .f • • .-

rod atta.ched to the.cTaJ'l.ksb4.f.t .. 'The valye cylinder i& each extremity by meamtof two self-centering chucks. , . . . . , �  " .. A �dlJ: ,T,.�D.el.., . 

bored 'out and the edges of the ports turned; and when The chucks are mounted within cast iron casings, the The d�ngers of deficient ventilation have repeatedly 
the valve is moved up or down to admit steam, the bottom parts of which are fitted to slide upon the bed been shown in the Mont Cenis tunnel. The ordinary 
opening around the cylinder is of equal height, pre- of the lathe, and can be easily shifted by hand,accord- freight train leaving Modane at 9 P.M., the 21st day of 
venting side pressure on the valve. The governor con� I ing to the length of pipes, by means of a crank and I December, was observed to come to a standstill at .about 
sists of . a .disk keyed on tpe crank shaft, on which are pinion gearing into a rack. This rack, which serves two miles from the mouth of the tunnel. and dId not 
weights, adjustable ellipse springs, eccentric, and a also for the carriages, is bolted to the' one side of the start again. The conductor of the freight train com

counterbali'tllce, by which the lead of the valve can be bed for it.s whole length. Between the cheeks of the ing from,the opposite direction was informed of the 
readilY'oojnsted, and the governor will be perfectly bed there is located the driving shaft, with a cone pul- fact, and when coming up to the standing train he 
balanced when ill motion or at rest. The engine is ley at one end and a pinion at the other end. Two found the trainmen on the latter in a dead stupor. 
self-hibricating,·stationary oil cups or reservoirs being pinions on this shaft, which is grooved on its They were' taken off and transported with all possible 
provided at different places filled with oil-saturated whole length, engage the toothed s'urface of the speed to Bardonechia, where all of them soon revived. 
wool, from which a loose wick in a tube leads the oil to chucks, and travel with them, being held between two A similar accident happened in 'the same tunnel only 
the parts to be lubricated, as much as desired being collars, which.are cast into the casing of the chucks. seven weeks before, and both are ascribed to the bad 
suppn�d, but without waste, while there are collars The carriages are self-acting for facework and for air in the tunnel, which cannot ventilate itself like the 
which prevent the oil from working out, and facilitate turning, and travel by means of a pinion on the rack St. Gothard tunnel. Luckily, no such accidents have 
its discharge through holes in the bottom of the casing, mentioned above. All the necessary gears for the dif- befallen passenger trains, the reason for· which may be 
for use again or removal. ferent motions of the carriage are inclosed in a casing sought in their lnore rapid motion. 

One of these engines was at work in the Novelties Ex- cast into the slides, and' are oper.ated through a _ 4 • I • 
. hihition at Philad�lphia last year, driving an Edison grooved shaft, which runs alongside of the bed, and is Growth of the Telephone • . 
dynamo. It was run for twelvehoursdaiIy during the geared by a train of wheels to the driving shaft. 'l'hese The growth of the telephone is one of the most re
six weeks the Exhibition continued, and was awarded lathes are built in different sizes, either self-acting or markable in the history of inventions. In August, 
a silver medal and diploma. It was a 5 by 5 inch cyl- by hand. The one shown will tr. n pipes up to 15 feet 1877, the instruments in use in this country was only 

I-
I 
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PIPJ CU�TING A�D, TU�NnHt . .  L�THE. 

780, while in February, 1885, there were 325,574. There 
are about 18,000 in Canada, and 13,000 in Great Britain. 
The number of e�changes has grown from 100 in 1880 
to 782 in 1885. In January last there were 137,223 miles 
of telephone wire in this country. There are 5,186 per
sons furnished with employment by thE,l exchanges. 
More different patents have been issued on the tele
phone than in any other sillgle line of invention in this 
country'. The total number for the ten years is 1,521. 
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' THE EDINBURGH INTERNATIONAL EXlWlITION. 

In the summer of this year, under the patronage of 
the Queen, an important exhibition of industry, 
science, and art will be held at Edinburgh, says the 
London News, from which we take our cut, the first 
" international exhibition " in the ancient capital of 
the Scottish nation, but of which a prominent feature 
will be the display of the material resources, manu
factures, and art treasures of Scotland. The list of 
patrons includes many influential persons of the Scot
tish nobility and gentry, with the Marquis of Lothian 
as president, and the Earl of Aberdeen and the Pro
vosts of Edinburgh and Glasgow as vice-presidents; 
Bailie Clark is chairman of the <1ommittee ; Messrs. 

' R. Hutcheson, of Carlowrie, James Gowans, Dean of 
Guild, and Councilor Andrew Ritchie are the vice
chairmen. 1'he exhibition will be divided into the 
following classes : Minerals, mining, quarrying, and 
metallurgy ; pobtery, glass, and kindred ,industries ; 
chemistry, Pllarmacy, and food, including drinks ; 
animal and veg€table substances, and their manufac
ture ; paper, stationery, printing, and bookbinding ; 
steam engines and other " prime moyers " ;  metal 
manufactures ; railway, tramway, al}d carriage appli
ances ; engineering, building, and ship building ; fur-

duced on one side of the mould, and is drawn through 
the mass of dry powder by means of a pump connected 
with the opposite side; this water contains a certain 
quantity of finely powdered cement, which is thus 
caused to penetrate through the mass, expelling at the 
same time the air and cementing it firmly together. 
The artificial stone is subjected to further pressure. 
In this manner slabs of the required size can be formed 
economically. Carbonate of lime may be substituted 
for cement, in which case the stones are of a lighter 
color� 

• • • •  • 
Fires Crom Steam Pipes. 

Some of the facts brought out in the course of the 
discussion upon the setting of wood on fire by steam 
pipes, which occupies considerable space in several 
technical journals just now, point strongly to the de
sirability of instituting someWhere a connected series 
of experiments on the subject, the results 'of which 
should be made public for the general benefit. It is 
remarkable that several writers have recently men
tioned, as the result of their experience, that wood
work near a leaky joint in a steam pipe, or exposed 
to escaping vapor, has been charred, and even set on 
fire, while the much higher temperature of a perfect 

199 
charred at a comparativlilly low temperature. We 
can ourselves remember a case where the cover of a 
house hot water tank, the thermometer in which would 
probably never rise to 2000, was found, after some 
years of use, to be deeply charred; and it may be 
fairly questioned, not only whether the heat of steam 
without wat.er is capable of kindling wood, but 
whether moisture, with a comparatively feeble degree 
of warmth, may not be more dangerous than has been 
hitherto suspected.-American A1·chitect. 

.. . . . . 
&n En"Uab Patent Filter • 

Aft.er having described his invention (a charcoal fil
ter), the inventor concludes with the following state
ment : " I  first became aware of the purifying qualities 
of charcoal some twenty years ago, in 'the course of my 
readings and practice as an operative chemist, but it 
never occurred to me to apply it to the purification of 
water until the early part of last summer, when I at 
once gave my whole soul to the subject, and have con
tinued incessantly to pursue it wlth all my energy dur
ing eight months, strengthened by the hearty and effici
ent co-operation of my dear . wife, the support of our 
brother Sampson, the enth usiastic admiration of QUI' 
dear friend, Mr: Robert Noyes, and our brother-in-

THE BUILDING FOR THE INTERNATIONAL INDUSTRIAL EXHIBITION AT EDINBURGH. 

niture and decoration ; scientific �pparatus ; educa
tional apparatus ; fishery and fish curing; the fine 
arts; and reproductions of the streets and architecture 
of " Old Edinburgh, " with artistic industries repre
sented in the city guilds and crafts, and the historical 
costumes of the. fourteenth, flfteenth, and sixteenth 
centuries. The sit.e, placed at the disposal of the com
mittee by the Town Council of Edinburgh, is in one of 
the finest and most accessible parks in that beautiful 
neighborhood. The exhibition building, of which we 
give an illustration, is designed by Messrs. John Burnes 
& Son, architects, of St. Vincent Street, Glasgow, and 
is being erected under their superintendence and that 
of Mr. Charles J. Lindsay. We shall probably give a 
further account of the progress of this exhibition. 

.. f . » ., 
&rlfflc1a. Lltbol/:rapblc Stone •• 

The Patent Blatt describes a process, introduced by 
M. Rosenthal, of Frankfort, for making artificial litho· 
graphic stones. The ingredients consist simply of 
cement. In the first place, a sufficient quantity of 
finely ground cement is mixed with water; and allowed 
to harden in slabs, either in the open air" or in an oven. 
When the cement has set, these slabs are wetted and 
heated until they crack in all directions; it is then 
reduced to a fine powder, and is well mixed with an 
equal quantity of fresh cement. This mixture, in a 
dry state, is put into strong cast-iron moulds . and sub
jected to a prp-sBure of from thirty to thirty-five atmo
spheres. A sufficient quantity oi water is then intro� 

pipe, carrying steam under pressure, is always, so far law, Mr. William Neeld, the cheerful assistance of our 
as they know, borne with impunity by wood in con- several women, particularly Martha Heath and Betsy 
tact with it. Jebbs, and the warm smile of an enchanted public; 

Running over in our mind, by the light of these ob- . parlicularly the dear little ones, who clasp the cold, 
servations, the examples which we recollect of fire set sparkling chrystal with both their tiny hands and lift it 
by steam pipes, it strikes � as it never did before, to their sweet, quivering lips. , To some this may seem 
that watery vapor uiay ha ... e boon present in all the irrelevant; but, I feel it a tribute to justice which gives 
instances, and may have played a part in exciting me inexpressible pleasure to render, for without such 
combustion which -has-been ·lHt . a' 

" 
. . s " 11 

unexplained. If it should be shown that the presence to have brought my invention to a, success u Issue. 
of ,moisture is necessary to the kindling or charring of This forms a striking contrast to thE) dry and prosaiC 
wood subjected to a temperature of 2120, not only style usually found in patent specifications. The speci
will the discordant assertions of those who do, and fication is dated A.D. 1860, and numbered 1861. 
those who do not, believe that steam pipes can set - � • I .. 
wood on 'fire be reconciled, but a very important ad- A CORRESPONDENT in one of our contemporaries 
vance will be made in the science of safe construction says that a common feature of traveling ' shows in 
and protection against fire-and there are many indi- Japan is a realistic view of Jigokee, or the Buddhist 
cations that this is really the case. hell. The figures represented move by machinery, 

While there are thousands of examples of woodwork and include a selection of as terrifying devils as ever 
remaining ' for years with perfect safety in contact were depicted in a temple kakemono. , One well de
with higq' pressure steam boilers or pipes, perhaps veloped devil is weighing new arrivals at the gates 
half the examples of combustion excited by the heat in a balance, and directs them to the right or left
of steam show obviously that the moisture as well to Heaven or Hell-according as they tip the scale or 
as the heat of the vapor had something to do with the are found wanting. The tortures inflict�d on the 
result; and in the . other examples, so , far as we know, wicked recejve ample attention. The braying in a 
there is nothing to show that , the incendiary pipes mortar, pounding with an iron mace (spiked), sawing 
may not have leaked" , or that the woodwork con- in two, and dragging out of the entrails are all on 
sumed may not have been moist with water derived view. The most business-like earnestness is displayed 
from some other source. With heat and moisture to- by the various figures, one green devil being specially 
gether, it is now pretty evident that wood may be no.ticeable. 
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.&lcoholl8lll Incompatible With an .&ccurate Percep

tion oC Facts. 
BY T. L. WRIGHT, )[;D., BELLEFONTAINB, o. 

The accuracy of the mental apprehension of facts de
pends very much upon the more or less complete con
sciousness of the mind when the facts are under ob
servation. 

In complete anresthesia there is entire unconscious
ness, because, there being no sensibility, there can be 
no perceptions offered or received. 

In every subordinate degree of anresthesia there 
must be a corresponding degree of imperfection in the 
perceptive function. 

When the nervous system is in a condition of partial 
anresthesia, such as always supervenes during the alco
holic impression, the knowledge of facts is infallibly 
darkened, and in several ways : 

First, the insensibility of the nervous system causes 
the facts to be presented in a clouded manner. Events 
are enveloped in a mental haze which renders all con
ceptions of them undefined and often very incorrect. 
When the sense of vision is obscured by conditions ex
terior to the body, as, for instance, by a foggy atmo
sphere, the appearances are materially changed with 
respect to th.e actual situation of surrounding objects. 
Not only are outlines indistinct and deceptive, but ob
jects appear to be placed in relative positions with 
regard to each other, ·and to the observer, such as 
greatly misinform the judgment as to the real facts. 
Not infrequently, also, objects appear wonderfully mis
shapen and of monstrous proportions. 

If, then, the incapacity of a single sense dependent 
upon external causes, well known and appreciated at 
the time, so greatly imposes upon the mind, it cannot 
be otherwise than that the incapacity of the whole 
nervous system through alcoholic anresthesia should 
prove radically misleading in a vast number of par
ticulars. 

Again, the facts presented to the unstable or waver
ing attention, in a condition of alcoholism, are liable, 
through defective sensibility, to appear in parts only 
-that is, fragmentary, and, of necessity, lacking in 
that completeness and unity of character that is essen
tial to a truthful apprecw.tion of them. 
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In all judicial proceedings of great moment, when Embalmlnlr. 
stupendous interests in property, or liberty, or life are A. Sauter (Der Fortschritt, No. 3, February 5, 1885; 
at stake. the testimony of witnesses respecting facts ob- Ferd. Ad. Junker, M.D. , London, Med. Rec.) describes 
served while in a state of intoxication should be viewed several cheap and easy methods of preserving and 
with the utmost suspicion.-Q. Jour. Inebriety. embalming bodies. If only a temporary retardation 

• • •  I • of putrefaction and decomposition be required, the 
A NOVEL ELLIPSOGRAPH. filling up of the coffin with sublimated wood wool 

H. T. Hozard, of Los Angeles, Cal. , has devised an will answer better than any other means, being at 
instrument which may be attached to the blade of the same time easily procured and prepared. Com
an ordinary drawing pen, and held in position by mon wood wool, which may be purchased of any 
the adjusting screw of the pen. surgical dressing manufacturer, is treated with a solu-

On the attachment to the blade of the pen is tion of one part of bichloride of .mercury, 100 of al
mount. a revolving drum, on which a double thread cohol of 5 to 10 per cent, and drIed for us.e. Instead 
is wound. The thread passes through a hole near the of wood wool, common sawdust prepared 111 the same 
point of the pen, and forms a loop ; by placing this I manner. will likewise a�swer. The corpses ought to 
loop around the legs of a pair of dividers, keeping I be prevIOusly wash�d WIth ten parts of wa�er. . 
the cord taut a perfect ellipse will be drawn. The I The best and easIest manner of embalmmg conSIsts 
size or shape �f the ellipse is regulated by rotating in gradu.ally i�je?ting, under .gentle pressure, the 
the drum, to enlarge or diminish the loop. and by in- preservatIve flmd .1I1�0 t?e carotId attery by mea�s 
creasing or diminishing the distance between the of an Esmarch's lrrlgatmg can, or by a larger ordl
points of the dividers. nary injecting 

. 
syrin�e. T�e quantity require� will 

A similar attachment has been designed for an vary between SIX to eIght pmts (three or four lIters); 
consisting of one part of carbolic acid. ten of gly
cerine, fifty of alcohol, and forty of water. This fluid 
will preserve the body, and retain the epidermis for 
several days. If, however, it be desired to keep the 
corpse in perfect condition for several months or longer 
this must be followed by a second more copious in
jection of one part of chloride of zinc and three parts 
of water, slightly tinged with fuchsin or with a sat
urated neutral solution of sulphate of aluminum 
colored with cochineal. After having injected the 
whole quantity of the fluid (about tell to sixteen 
pints), the carotid artery and the jugular vein must 
be tied. The surface of the body may be lubricated · 
with vaseline or covered with varnish of . sandarac, to 
which 1 per cent of carbolic acid is ad.. The ('.avi
ties of the body are filled with sublimated wood 
wool, or with cotton wool soaked in glycerine con
taing 5 per cent of carbolic acid. 

- ---
HOZARD'S ELLIPSOGRAPH. 

These methods of preserving corpses will neither re
quire unusual skill nor be very expensive. 

A Frenchman suggests that bodies be copper-plated 
as a means of preservation. He has tried the ex
periment successfully on small animals. The copper 
shell can be plated with nickel, silver, or gold. What
ever use may be made of this as a Jmethod of pre

ordinary lead pencil, to meet the want of such an servation, it is useful as a means of.obtaining fac� 
implement in the workshop. . . . . > shnile . .  casts for demonstration. Broca., some ' years 

These elfipsograph�¥-are "  manU'factured by F. W. · a10; · described a process for metalizing.a brain. The 
Devoe & Co. , corner of Fulton and William Streets, organ is flrst hardened, then immersed in a solution 
New York. 

. 
of nitrate of silver, and then exposed to the action .. . . . .. 

Gum Ferment. 

But the mind, �nder the sway of alcoholic anresthe
sia, is unconscious of its infirmities. The toxic power 
of alcohol, operating wholly from within, gives no ap
preciable sign of its impostures. There is no corrective 
to misinformation, as there may be in the case of en
veloping mists, deceiving the eye-that is, through the 
co-operative and conservative action of the several 
senses. On the contrary, the avenues to knowledge, in 
alcoholism, are all obstructed, and the senses operate 
in unison to betray. 

The consequence is that the convictions of the mind Gum arabic is found, by J. Wiesner, to contain a 
under anresthetic influences are like mental convictions diastasic ferment, . which is also met with in nearly 
in b,t.a�n disease. They are not fully amenable to the all the different varieties of gum, in mucilage, in lin
modifying influences of ordinary comparison and evi- seed, and many other similar substances. It exists in 
dence. Like the delusions of the insane, they become those tissues of the plant which are characterized by 
imperative and unalterable. the transformation of cellulose into gum. It appears 

And thus it happens that the sober and conscientious that this ferment is incapable of decomposing the glu
witness will testify to the truth of events which were cosides. It does not convert proteids into peptones, 

of sulphureted hydrogen; a metallic sulphide is thus 
formed, which acts the same as the blacklead coat
ing employed in electrotyping. 4IJ'he organ thus pre
pared is placed in the bath, the process being the 
same as in electro�metallurgy . . A very thin deposit 
is all that is required. The brain is removed through 
a small hole, the interior washed out with strong lye, 
and then, after drying, the shell is filled with plaster 
of ?aris. 

.. � . ,  .. 

largely illusions of the perceptions in intoxication ; and nor has it an inverting action on sugar. It converts The Philosophy oC Vaccination. 
which, morever, give rise to delusions of the under- starch into dextrine, and arabine into bassorine. Professor Tyndall explains the philosophy of vac-
standing when sober. In no respect, however, · is the The gum ferment may be detected by boiling the cination as fullows : . , When a tree or a bundle of 
power of alcohol, in weakening j udicial testimony, substance which contains it with orcinol and strong wheat or barley straw is burned, a certain amount 
more aggressively prominent than in its invariable in- hydrochloric acid, when a red coloration is soon pro- of mineral matter rAmains in the ashes-extremely . 
terference with the usual methods assumed by the duced ; the liquid then turns violet, and deposits a blue small in comparison with the bulk of the tree or of 
mind to measure the passage of time. precipitat.e, which is soluble in alcohol. The gum fer- the straw, but absolutely essential to its growth. In 

In criminal jurisprudence it is well known that the ment is decomposed by boiling in water for an hour a soil lacking, or exhausted of, the necessary consti
effects of alcohol very often enter as prime factors, not and a half. Finally, we are told that the presence of tuents, the tree cannot live, the crop cannot grow. 
only as to principals but also as to witnesses. But in this peculiar ferment interferes with the conversion of Now, contagia are living things, which demand cer
all criminal investigations, the . . time when " of an starch into sugar by bacteria or by diastase. tain elements of ltfe, just as inexorably as trees or 
event becomes as important a consideration as the It is supposed that the conversion of cellulose into wheat or barley; and it is not difficult to see that a 
. .  place where ;" so that when crime is under investiga- gum or mucilage in living plants is due entirely to the crop of a given parasite may so far use up a consti-
tion, the time of an occurrence is generally one of the presence of this gum ferment. tuent existing in small quantities in the body, but 
decisive points in question. 4 I . '  .. essential in the growth of the parasite, as to render 

There must be a normal and customary succession of The Impermeability oC Gla .. by Gases. the body unfit for the production of a second crop. 
""8.'. oi, perf1 .. "1t1f1lglit"'be" said;·a, succession of . The question has sometimes been Itsked whether The soil is exhausted; and until the lost constitu
perceptions-applied to the conscious mind, in order to glass is permeable by gases, and, as reported in the I ent is restored, the body is protected from any 
appropriately arrive at a true conception of the actual Nuo'Vo Cimento, Signor A. Bartoli has conducted some further attack from the same disorder. Such an ex
passage of time" The mind, at stated intervals, must experiments with a view to deciding it. The method planation of non-recurrent diseases naturally presents 
come, through the perceptive faculties, into immedi- adopted for this purpose was exceedingly delicate. Two itself to a thorough believer in the germ theory; and 
ate relationship with the world exterior to it, or the electrodes of gold, B and C, were glued upon the two such was the solution which, in reply to a question, 
idea of time will be surprisingly erroneous. No mat- faces of a glass sheet, separating into two compartments I ventured to offer nearly fifteen years ago to an: emi
tedf ideas are fixed or slow, no matter if they are an electrolytic cell hermetically closed. Each of these nent physician. To exhaust a soil, however, a para
swift or maniacal, there is no idea of the flight of time compartments contained a solution of sulphate of soda site less vigorous and destructive than the really viru
without this periodical return of the conscious mind to and a second electrode of gold. The two electrodes, lent one may suffice; and if, after having, by means 
the material world-to the " things of time and sense." A and B, of one compartment were in permanent con- of a feebler organism, exhausted the soil without 

But in alcoholism, anresthesia prevents the regular nection with a galvanometer remaining constantly at fatal result, the most highly virulent parasite be in
and normal operations of the perceptive faculties. zero. Under theRe conditions, the two other elec- troduced into the system, it will prove powerless. 
Nothing more astonishes an intoxicated man than to trodes, C and D, were connected with a rather power- This, in the language of the germ theory, is the whole 
give him the true time. ful battery, when the galvanometer failed to show the secret of vaccination." 

How, then, can a witness, be he ever so honest, testi- slightest effect. It is concluded from this that glass, 
fy as to the time of an event observed by him while in at least such as was used in this experiment, is perfectly 
a state of i�ebriation ? He may say he informed him- impermeable by oxygen or hydrogen; for an otherwise 
self respecting the time " soon " after the occurrence in imperceptible trace of either gas would have sllf
question ; bllt how can he know how long It period that ficed to produce an appreciable polarization of the 
,. soon " occupied ? "sheet. It does not appear, from the report, which is 

Alcohol is antagonistic to the right perception of briefly translated for the Journal de Physique by M. 
facts, and, of course, also to accurate testimony respect- Bouty, whether these experiments were of a protracted 
ing facts observed under alcoholic impressions. It mys- character, or whether different descriptions of glass 
titles facts, it distorts truths, and it annihilates time. were used in the trial. 

New Treasurer Cor the Blake l1'lanufiacturlne; Co. 
We learn that Mr. E. C. Turner will probably suc

ceed his father, lately deceased, as treasurer .of . the 
George F. Blake Manufacturing Company, Boston, 
Mass. Mr. Turner is a gentleman of much business 
experience, and combines therewith the rare qualities 
of active enterprise and good judgment. He is ad
mira.bly . qualified for the duties of the position. 
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ARJ(OR FOR VESSEL�, FORTS, ETC. A Sound TradelDark OeCidon. 

It is known that a shot will not penetrate a yielding Judge Brown, in the United States Court (Detroit 
obstruction as readily as it will a rigid one, and for district), recently rendered a decision upon a question 
this reason springs of different forms have been inter- in which every maker of a proprietary article is inter
posed between the plates and hull 'of a vessel, or be- ested. In an action brought by the Royal Baking 
tween the plates themselves, to admit of their yielding Powder Company against the " Coral Baking Powder, " 
when struck. The object of the invention herewith for using a label and package similar to that of the 
illustrated; for which letters patent have been granted complainant, there was ,no claim that the name of the 
to Mr. Wm. N. Le Page, of Glollcester, Mass.,  is to pro- " Royal " Company had been used, but it was alleged 
vide an armor which shall combine the advantages of I and proved that the cans were like those used by that 
a yielding, hard, and tough armor, and which is there- I company, and that t,he labels, iIi color, design, and 
fore well adapted to protect ships, batteries, and forts general arrangement, were substantially similar. The 
against the destructive action of missiles. defense insisted that the plaintiff's right in its trade-

The armor can be formed of any desired thickness by mark was limited to the name. The court held other
alternating one, tw� or more layers of plates made of wise, deciding that the use of labels having the same 
steel or iron with a cement composed of asbestos, glue, color and general appearance, with a similar arrange
hair, and cork, covering the outside with a plate of ment of words and similar device, was calculated to 
cWlled steel, and interposing springs between the hull deceive purchasers into buying one product for the 
and plating thns formed. The engraving represents other, and' was therefore an infringement of the plain
three layers of plates separated by two of cement or tiff's trademark. 
composition. The space occupied by the springs is 
made air tight, thus forming an air cushion whose 
elasticity materially assists that of the springs in resist
ing the shock. 

The shot, when striking the chilled steel coating, will 
glance, the hardness of the metal and the yielding of 
the armor preventing it from gaining any hold. Strik
ing the armor at right angles, the shot will be seriously 
obstructed in penetrating the steel coating, 
and in penetrating the layers of plates be
neath it will be more effectually obstructed 
on account of the cement, which prevents 
the plates from flying in pieces, and offers 
great resistance in itself on account of its 
combined hard, fibrous, and elastic nature. 
In addition to the resistance thus obtained, 
the yielding �f the outer portion of the 
armor by the compression of the heavy 
springs and of the confined air serves to pre
vent �reat penetration, and the shot is 
brought to rest before it reaches the hull of 
the vessel or face (,)f the fort. The layers of 
cement prevent the plates from cracking for 
a great distance when struck, and, in case of 
boats, prevent the water from reaching the 
side of the hull through breaks in the outer 
layers of armor. 

The small sectional view shows. a modi
fication in which the spiral springs-shown 
in the large view between the wooden and 
outside plating-are replaced by bolts, the 
heads of wilich are covered by the thick 
outside plating of chilled steel, and the 
shanks are split and then curved to form 
spiral springs, whictt press against the inner 
plate. This construction is designed to more 
surely .billd together the plates and their 
separating material, without in any degree 
affecting the st�ngth or elasticity of the 
structure, as the springs tend, after the plat
ing has been struck and bent, to force the 
plates back to their original position. 

.. I· • • • 
Table Wa.re t'rolD Slag. 

A contemporary reports that the slag resulting from 
the smelting · of copper, gold, and silver ores at Argo 
(Colorado) is now used for the manufacture of beautiful 
table ware. The colors are a kind of spray of onyx 
and opal flushed in waves throughout the ware. The 
colors, it is stated, are under perfect control, the slag 
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A.tronomleal Note •• 
The new star in the constellation Orion, which was 

discovered by Lord Crawford's astronomers at Dun 
Echt Observatory, presents, according to the French 
astronomer, M. Wolf, some characteristics which com
pletely distinguish it from the two temporary stars 
which have been discovered since the application of 
the spectroscope to the study of these bodies. The 
star T of the Crown, observed in 1866, and that of 
the Cygnet, which appeared in 1876, both offered at 
the moment of maximum splendor a spectrum of 
dark rays on which a number of brilliant lines were 
seen, those of hydrogen in T, and those of hydrogen, 
sodium, magnesium, and the green rays of nebullll in 
that of the Cygnet. Since then these lines have by 
degrees disappeared; T of the Crown has a continu
ous spectrum, and the star of the Cygnet no longer 
only shows the green rays of a nebula, a singular 
instance of the transformation of a star into. a planet
ary nebula. The new star in Orion gives a spec
trum appertaining to Class IlL,  section a, of Vogel; 
and it is furrowed by a series of black bands on a 
luminous bottom. These bands, to the number of 
seven at least, are distinctly ended on the violet side 
and fade away Dn the red side. At first sight some 
in the green and blue seem to terminate in a bright 
line. The spectrum is also remarkable for the 
splendor of the red and orange, a fact which ac

counts for the color of the star, but, con
trary . to what usually happens in orange 
stars, the more refrangible part is much pro
longed. The sudden appearance of this star 
cannot be attributed, in M. W olf'l! opiniDn, 
to an incandescence of gaseous masses in the 
chromosphere. Its spectrum is, in fact, !>im
ilar to one of the most marvellous stars of 
the heavens, namely, Mira Ceti, or 0 of the 
Whale. M. Wolf concludes that the new 
star is not a temporary star, but a variable 
star become visible to us by a sudden il l 
crease of conflagration. Even at the moment 
of its maximum splendor it was hardly visi
ble by the naked eye. 

It is claimed that this plating can be ad
vantageously applied to the forts of this 
country, the walls of which would serve 
merely as a foundation upon which to secure 
the plates. The springs, by serving to dis
tribute the shock over a large area, would 
rilnder unnecessary the rebuilding of the 

LE PAGE'S ARMOR FOR VESSELS. FORTS, ETC. 

Although invisible to the naked eye, there 
are at present three comets in the heavens 
which may be observed with the aid of 
telescopes. One of them, discovered last 
year by Mr. Brooks, is about to disappear; 
but the other two are gradually increasing 
in brilliancy, and will probably offer a most 
imposing spectacle to the naked eye in the 
western sky for several weeks from the third 
week in April. They will be approaching 
each other for some time, taking their com
mon course toward the north pole of the 
firmament until about April 30, when one 
will reverse its path, sinking fipally below 
the northwestern horizo�. This comet was 
discovered on December 2, last, by Mr. Bar
nard, and bears at present his name. The 
other, discovered on December 1, by M. 
Fabry, of the Paris Observatory, is known 
by the latter's name. Both comets have this 
peculiarity, that their individual orbits vary, 
although they are somewhat similar gene
rally, and that both will be seen very dis
tinctly toward the end of April, close "to
gether, every evening between 8 and 9 P. M. ,  
belDw the zenith in a north-northwest direc

walls, which, to serve this purpose, now possess ample 
strength. I t is also claimed that, considering the re
sults to be obtained by rendering the now useless 
defenses useful, this method could be more economically 
applied than any other. 

• I e  • ., 
Tall Chimneys. 

containing a larger percentage of material necessary 
than can be found in slag elsewhere. The slag is 
melted at an intense heat, then poured into vats of 
agitated water, then remelted and poured into moulds 
either with or after an acid mixture that causes the 
metal to flux pretty generally with added materials . 
The result is said to be a metallic glass with the 
st,rength of light cast iron, which may be moulded into 
any form of table ware, bowls, cups, tumblers, etc. , 
with the most beautiful 8prays of onyx stone colors 
upon a g-eneral background of opal. 

tion. Barnard's comet is now close to star a of Aries, 
and will take its course toward the constellation of An-
4romeda, so that toward the end of April it will be to 
the right of star y, when it will become visible to the 
unarmed eye. Then it will turn again toward the south, 
increasing its brilliancy rapid.ly, crossing the constella
tion of Aries for the second time, in the direction of 
Eridanus. It will now become invisible in the north
ern hemisphere, but may be observed for some time 
after in the southern part of our globe. Fabry's 
comet is now to tlie left of star fJ in Pegasus, and by 

The Mechernich Lead Mining Company completed 
labt year a chimney stack of the following leading di
niensions : The height i8 134'6 meters (440 feet 6 inches). 
The foundation, dressed stone masonry, is 36 feet 
,square and 11 feet 6 inches high. The base, a cube of 
32 feet 9 inches, and the octagonal plinth of the shaft 
are both built of annular kiln bricks. The circular 
shaft is formed of radial bricks. It is 24 feet 6 inches 
outside and 11 feet 6 inches inside diameter at the base. 
At the top, it is 11 feet 6 inches outside diameter and 9 
feet 10 inches inside diameter. The Port Dundas 
(Glasgow) chimney is 488 feet from t.be foundation to 
the highest point of the lightning conductor, or 468 
feet from foundation to cope stone. 

.. . . , • April 1 will have wandered to 9° northward, into An-

.. ' " , . 
A FIRM which makes a specialty of the erection of 

shafting states that its experience teaches that the loss 
of power due to improper conditions in the line shaft
ing amounts to fifty per cent of the engine power em
ployed, and that the defects most commonly fqund are 
as follows: Shafting too light fDr the duty, crooked 
shafting, hangers too far apart, hanger bearings too 
short, pulleys too heavy and not properly balanced, 
hangers which are not adj ustable and not self-adjust
ing, and sometimes filled with spurious Babbitt metal, 
and improper proportion between two pulleys conne� 
cd by the same belt. 

. . . 
A,·l'tlflelal <Joealne. ------'--..�-+OllonIB'lLa.o-:.�/iW.-=;:wJLU...LUJ:Il:..ILlllUIIoIl.LJw.tiIo..lJWI.awWilW!m 

W. Merck has announced the artificial formation of 
cocaine, which is probably the first step toward cheap
ening the production of this important alkaloid. He 
tells us that cocaine may be prepared by heating ben
zoylecgonine, with a. slight excess of methyl iodide and 
an equal volume of methyl alcohol, in a sealed tube at 
100 deg. C. 

This is not, exactly speaking, an artificial formation 
of cocaine; but the conversion into this "base of another 
substance contained in the coca leaves, which has 
hitherto been a by-product of little or no value. 

Another chemist, Z. H. Skraup, has confirmed 
Merck's observation just alluded to. He also shows 
benzoyJecgonine to be a by-product in the preparation 
of cocaine. It crystallizes in transparent prisms. The 
acetate and sulphate also crystallize in prisms. By the 
action of hydrochloric acid in sealed tubes at 100 deg. 
C.,  it is decomposed into methyl chloride, benzoic acid, 
and ecgonine. This author also says that benzoylec
gonine is converted into cocaine by the action of me
thyl iodide in the wanner described above; 

of Cassiopeia, become visible to the naked eye, en
ter, in the second half of April, Perseus, and will be 
of extraordinary splendor at the beginning of May. Its 
further course, becoming more rapid, will lead past 
the brilliant star of Capella, so that, toward the mid
dle of May, it will be seen at 10 P. M., low in the 
western horizon, after which it will gradually lose its 
brightness in its southward course, and disappear be
low the horizon. 

• •  e • •  

SOME experiments have been made by Mr. G. Sach
eri to . test the flow of water through a lead pipe. The 
length was 3,419 ft. ; the gradient for a length of 102 ft. 
was 1 in 10'5, and for the remaining distance 1 in 142'86. 
The pipe was quite new, and of a diameter of " 25 miHi
meters (0'984 in.). The head of water was 29'2 ft. , and' 
the discharge was found to be 0 '02036 cubic ft. per sec
ond, giving a mean velocity of 2 '338 ft. per second. 
The high rate of discharge is attributed to the good 
surface of the new pipe. 

© 1886 SCIENTIFIC AMERICAN, INC
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ENGINEERING IN VENTIONS. 

. A  steam valve has been patented by 
¥.:. Arie Vogel, of Lake, Ill. It is a rotary reciprocat
ing val ve, formed with beveled bearing surfaces, with 
a hollow pivot formed with correspondingly beveled 
surfaces and a threarled end, with other novel features, 
that the steam may be alternately fed in before and be
hind the piston, so that the latter will receive its fnll 
force in each direction of the stroke. 

• • •  

AGRICULTURAL INVENTIONS. 

A cultivator has been patented by Mr. 
Heury C. Leydorf, of Haskins, Ohio. This invention 
('overs a novel construction and combination of parts 
for cultivators that can be readily adjusted in width, 
and so the shovels can be easily regnlated as to height 
and inclined to one or the other side. 

A self-raking attachment for reapers 
and harvesters has been patented by Mr. Martin Dew, 
of Cass City, Mich. It has a slotted platform and an 
arrangement whereby an endless chain driven by the 
driving mechanism of the mower or realler operat,es 
rake teeth on sliding bars, whereby the rake teeth are 
projected and withdrawn at the proper times. 

A grain drill has been patented by Mr. 
Mileden WonHer, of Kingston, Kansas. It has a series 
of rotary cutters monnted on a shaft having a series of 
inclinoo. sections. and pivoted to bars sliding in grooves 
in etationary bars, so arranged that the inclination of 
the cutters can be readily adjusted, aud they cau be 
easily raised and lowered to deposit the grain at any 
desired depth in the ground. 

• • • 

MISCELLANEOUS INVENTIONS. 

:A clothes drier has been patented oy 
Mr. Persse Deverell, of Rouseville, Pa. It is for drying 
clothes within the house, and its construction is such 
that it will automatically elevate the clothes to a posi
tion near the ceiling of the room, but the device is so 
arranged as not to take up fioor space. 

A saw tooth has been patented by Mr. 
William B. Risd:m, of Trenton, N. J. This invention 
covers a novel construction and combination of parts in 
the saw plate, the bit, etc.; whereby the teeth can be 
readily inserted and removed without detaching the saw 
from its mandrel, and without removing the holdiug 
spring from its seat. 

A reclining chair has been patented by 
Mr. Lewis Davis, of Jack�on, O. Oombined with a sup
portiug frame, with seat on a shaft, is a back rest and a 
leg rest hinged to the seat, braces connecting the back 
rest with a shaft actuating the shaft carrying the seat, 
with other novel features, whereby the chair 'can be 
e8siir adjusted to the desired position. 

An inside shutter. has been patented by 
Mr. Rohert Blair, of New York city. Three blind sec
tions are so arranged, with pulleys, cords, and weights, 
in conuection with the window frame, by a novel com
bination of parts and details, as to facilitate the work
ing of the shutters and have .them entirely out of the 
way when not in use. 

A shirt has been patented by Mr. Ernest 
A. Krones, of New York city. This invention consists 
of a re-.eDf9rcing st,rip extending down along the sleeve 
from the shoulder seam to the wristband, aud formed 
at its lower eud with a placket facing for the slit at the 
lower end of the sleeve, and with a tab on the upper 
end of the ·placket facing, for strengthening sleeves. 

A machine for pearling wheat and other 
grain has been patented by Mr. John J. Hubbell, of 
Beuzonia, Mich. It has a revolving shaft carrying nu
merous dIsks of stone combined with a hollow drum or 
cylinder, and the feed is regulated by devices of a novel 
charact.er, for the removal of the outer skin or bran 
from wheat and other grain, leaving the berries whole. 

A vehicle brake has been patented by 
Mr. William J. Devers, of Providence, Lackawanna Co., 

'Pa . .  This invention nses a spring connected with a 
pulling attachment applied to the brake, Ii crank shaft 
being arranged transversely to the vehicle for operat
ing the brake, the brake connections with the spriug 
and crank shaft embodying several novel features. 

A quilting machine has been patented 
by Mr. Martin H. Marcus, of Baltimore, Md. It has a 
supporting frame, a laterally movable intermediate 
frame with a quilt carriage movable longitudiually 
thereon, with mechanism for moviug the frame and the 
carriage, the machine forming the pattern clearly and 
accurately, an� .2ei�,�im�le. il)" constrl),ctioll. 

A water elevator has been patented by 
Mr; Johnson C. Davis, of Athens, Ga. This is an im
provemeut in that class of water elevlltors employing a 
pivoted water spout and trip devices connected there
with, arranged to be engaged and actuated by the water 
bucket, the invention relating especially to peculiar 
featnres of the trip mechanism. 

A drain pipe connection for wash bowls, 
water closets, etc., has been patented by Mr. William 
D. Schuyler, of New York Cit;. It consists of certain 
attachments, with novel construction of parts, inteuded 
to prevent the escape of sewer gases or offensive odors 
into apartments, and to facilitate the detection of leaks 
in the drain pipe or its connections. 

A pianissimo stop for piano fortes has 
been patented by Mr. Vital BessieI', of New York city. 
This invention consists in a piano with a damper rail 
between the sounding board and the strings, in addition 
to the usual damper devices, whereby the tones can be 
subdued as much as desired, or rendered inaudible alto
gether. 

A lawn tennis net support has been pat
ented by Mr. James H. Lee, of Canandaigua, N. Y. It 
consists of a pole for the attachment of the net cords, 
a ground socket to receive the pole, and retaining de
vices on the pole and socket to prevent the turning of 
the pole in the socket when the pole is in position to 
support the net. 

A portable folding hammock stand has 
been patented by :Messrs. Charl�s L. Rudd and Eben J. 
Manning, of Lake City, Minn. This invention covers 
an improved arrangement of the guy and snpporting 
cords and in a novel canopy-suspending frame, as com- · 
pared with that described in a former patented inven
tion of the same inventors. 

A folding bed has been patented by 
Mr. Karmell Brooks, of New York city. Combined 
with the folding and the stationary parts of the bed is a 
spring aud its adjustable pivot arm and slotted b1'8cket, 
the spriug being so arranged that its tension can be 
readily regulated as the weight of the folding part of 
the bed may require. 

A permutation padlock has been pat
ented by Mr. William B. Turman, of Waldron, Ark. It 
is for use either as a padlock or doorlock, and is so 
made as to be opened when its parts are in certain rela
tive positions, which may be changed at will, but it 
cannot be opened unless the parts are in the particnlar 
positions predetermiued upon. 

A washboard holder has been patented 
by Mr. Benjamin N. Merrill, of Lisbon, Me. It consists 
in a bar for attachment to the sides of the board, on each 
of the bars a '/!winging arm piece being held, having a 
ball head on its outer end, to rest against the inner 
sides of the tub and prevent the washboard sliding or 
slippiug npward. 

A satchel holder has been patented by 
Margret Smith, of Baltimore, Md. It consists of a me
tal plate with its upper end turned down and provided 
with a catch, the lower end turued up, crimped, and 
haviug a slot through which the dOWII-turned catch is 
hooked, permitting satchels to be thereby readily af
fixed to and supported from garments. 

A check hook has been patented by 
Mr. Joseph Darling, of Karns City, Pa. The back pad 
has a locking pawl and means for operating it, in com
bination with a notched check hook adapted to slide i)J. 
a slot in the pad, with other novel featnres, the inven
tion being an improvemeut on a former patented in
vention of the same inventor. 

A device for converting motion h� 
been ·plltented by Mr. Jarvi� M. Flint, of Thaye�, lian. 
Combined with a riug and turntable is a pivoted lev� 
operated by the turntable and connected with a pump 
rod, for couverting rotary iuto ·reciprocating motion, 
the device being especially applicable in working a 
wiudmill patented by the same Inventor. 

A privy has been patented b3r Mr. Ed
mund R. Angell, of Derby, N. H. It has a removable 
closed vault with II detachable pipe leading from the 
vault to earth, so arranged that au excess of Wtsea will 
be conducted to earth, and prevent tbe poisoning of the 
atmosphere, the fittings being such as are not hable to 
get out of order. 

A bottle stopper has been patented by 
Mr. Frank O. White, of Woodbury, N. J. The bottle 
has lugs on the opposite @ides of its neck, and there is 
a ring surrounding the neck with spiral cams amI off
sets, arranged to engage projectiug lugs, a bail carrying 

tion covers a novel construction and combination of 
parts in the driving gearing or springs and cog wheels, 
pinions, etc.,  to make an effective device for driving 
away insects, and for briskly Circulating air for cooling 
persons near the machine. 

An automatic fan has been patented by 
Mr. James McK. Johns, of Glenmore, Ga. It has clock 
work which oscillates a pendulum, to which is adjust
ably fixed a central fan, side fans being hung by arms 
pivoted to the pendnlum and connected with the cen
tral fan by brace links, the apparatus being so contrived 
that it can be run to fan the �ir fast or slow, as desired, 
by power obtained from a spring or weight, and so the 
fan can be conveniently located high up or low down in 
a room. 

A gate has been patented by Mr. Theo
dore L. Patrick, of Paw · Paw, Ill. It is made to slide 
back and forth betweeu parallel posts, supported by a 
roller pivoted between the posts, upon which rests a 
horizontal bar of tbe gate, while rearwardly projecting 
horizontal bars slide between posts set at a snitable dis
tance from the side of the roadway, and carrying upper 
and lower sets of rollers, so the gate is prevented from 
sagging iu whatever position it may be in. 
. An automatic gate has been patented 

by Mr. John Clark, of Greenville, Cal. It has a swing 
post, with axial support at its upper end from the hinge 
post, and at its lower end in one of a system of levers 
pivoted in the gate sills, the swing post having an in
clined groove, a platform adapted to be depressed rest
ing on the levers, with other novel features, whereby 
the gate may be lifted and opened by depressing the 
platform, and will swing shut by gravity. 

A combined button hook and coat and 
hat hanger has been patented by Mr. Louis B. Prahar, 
of Brooklyn, N. Y. Combined with the shank of a 
button hook having a slot and recess is an arm pivoted 
in the slot with a prong upon its pivoted end, the in
vention being an improvement on a former patented in
vention, to make such articles neater in appearance, less 
expensive, and more reliable. 
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The charge for In8ertion under this head is One Dollar 
• a line for each in8ertiOn ,. aIJout eight words ta a line. 
Adverti8ement8 must be received at publica/iOn office 
as early as Thursday morning to appear in neaJt issue. 

You Oan't Read This 
without wishing to investigate, if you are wise. Send 
your address to Hallett & Co., Portland, Maine. You will 
receive free full information about work that you can do 
and live st home, at which you can earn from f5 to $25 and 
upward daily. Some have earned over $50 in a day. Capi
tal uot required ; you are started free. Ali Is new. Bot.h 
sexes-a1l llj(es. Snug little fortune. await ali workers. 

Wanted.-An experienced cutler, with capital, to en
gage in manufacturing cutlery. Also want a hardware 
specialty to mauufacture. Keokuk Cutlery Co., Keokuk, 
Iowa. 

Capital wanted to introduce an invention in boot and 
shoe 801es. Patent allowed in U. S. A. Chambers, 321 
E. 117th St . •  New York. 

Wanted.-A thoroughly competent mechanical 
dranghtsmall j must have had both a theoretical and 
practical education and experience. Prefer a young 
man, and one possessed of ingenuity, tact, and ambition. 
Address A. B, C., Box 773, New York. ' 

Billings' Drop Forged Steel C Clamps. Drop Forg
ings, all kinds. Billings & Spencer Co., Hartford, Conn. 

Universal & Independent 2 Jaw Chncks for brass work, 
both box & round body. Cushman Chuck Co., Hartford,Ct. 

English tanned Walrus Leather, Sea Lion, Oak, and 
Bull Neck I,eather for Polisbing. Greene, Tweed & Co., 
New York. 

Wonders of the Yosemite ! 
A trip to California may be excellent as a means of rec
reation and sight seeing ; but in point of fact it can't 
compare in its e1feets upon an invalid's system to Dr. 
Pierce's U Golden Medical Discovery," universally ac
knowledged to be the greatest liver invigorator, biood 
purifier. consumption cure. and general revitalizer and 
tonic in the world. By its use thousands whom physi
cians CQuid not help have been restored to health and 
happy living. All druggists. 

A fastening for hand bag, pocket book, 
and purse framcs forms the subject of two patents is- Nickel Plating.-Sole manufacturers cast nickel an
sned to Mr. Louis B. Prahar, of New York city. The odes, pure nickel salts, polishing compOSitions, etc. $100 
two main parts of the frame are binged to each other "Little Wonder." A perfect Electro Plating Machine. 

Sole manufacturers of the new Dip Lacquer Kristaline. at their ends in the ordiuary manner, but the construc Complete outfit for piatlng, etc. Hanson, Van Winkle & tion is such that they will securely fasten them. elves Co., Newark. N. J .• and 92 and 9' Liberty St .. New York. 
::�k ::::a;:::I��I�I��e:�e���:t�:e

a;;'���n:�:�d cu�:r�e!.
en�� ���:��:�h

c��:t��t�:!;.!;!�Str�!�: inexpensive to manufacture. Boston, Mass. 
A fastening for hand bag, pocket book, .. Steel Stamps," J. E. Matbewson, Springfield, Mass. 

and purse frames has been patented by Mr. Gustave Gardeu Hose, Linen Hose, Lawn Sprinklers, Hose 
Hood, <If Newark, N. J. Both sections of the frame Reels, Hose Pipes. Greene, Tweed & Co., 118 Chambers 
have recessed parts, a plate with a fiange and shoulder St .• N. Y. 
being binged to one section, to engag., with the recessed Grimshaw.-Sleam lfJngine OatechiBin.-A series of 
part of the other section, so that the frames will be thoroughly Practical Questions and Answers arranged fastened automatically when closed, and can be readily so as to give to a Young Engineer Just the information 
nnfastened. required to lit him for properly running an engine. By. 
" . " ,., . .. , "  ;" .. . , . " " . , ' . Robert Grimshaw. 18mo, cloth, $1.00. For sale ·bY· , "K ' snitt has·' ueen

· patented by Mr. Munn & Co., 361 Broadway, N. Y. 
Moriz Blau. of New York city. Its body and the main 

I Guild & .Garrison's Steam Pump Works, Brooklyn .. part are m�e in . the usual way, b�t the sleeve? have N. Y. Pumps for liquids, air, and g ..... s. New cataiOlme placket facmgs WIth narrow extenSIOns, reachmg up will be ready in March. and stitched at intervals to the body of the sleeve, and I M d M' h T I . It Abbe B It F . I '  . . . h 0 em c .  00 s a speCla y. 0 orgers, for�ed w.'th button .ho es, m counectlOn WIt a re-<ln- Power Hammers, Lathes, Planers, Drills, and Shapers. forcmg pIece extendmg from the shoulder, whereby the Send for estimates. Forsai1!h M. Co., Manchester, N. H. sleeves may be conveniently shorteued. Wanted.- A first class patternmaker; must thoroughly 

NEW BOOKS AND PUBLICATIONS. 

THREE YEARS O F  ARCTIC SERVICE. The 
Expedition of 1 881-84, and the At
tainment of the Farthest North. By 
Adolphus W. Greely. Two vols., pp. 
428,444. New York: Charles Scribner's 
Sons. 

understand working from drawings. Address X. Y. Z., 
P. O. Box 773, New York. 

Wm. Frech, Sensitive Drill Presses, Turret ani! Speed 
Lathes combined, Power Punching Presses. 68 W. Mon
roe Street, Chicago. 

Order our elegant Keyless Locks for your fine doors. 
Circular free. Lexington Mfg. Co., I,exington, Ky. 

Send for catalogue of Scientific Books for sale by 
MUnn & Co., 361 Broadway, N. Y. Free on application. 

an elastic stopper, with its ends received iu opposite In one highly important particular these two snmptu
sides of the ring. . ,  l OllS vollimes on Arctic discovery far surpass in interest 

A machine for stampIng Cigars has and value any former publications in the same depart
been patented by Mr. Leopold Grathwol, of Troy, N. Y. ment. The Greely expedition had the advantage of hav
Combined with a vessel holding hot water, with pockets ing been accompanied by a professionA photographer, 
for type, are plates and springs for pressing the plates Mr. George W. Rice ; and, besides the nnmerous official 
toward the types, the types being heated by the hot maps and charts, this work is profusely illustrated from 
water surrounding the pockets, and names, trade excelleut photographs, which give a realizing sense of 
marks, numbers, etc., therewith recessed or sunken in the bleak and forbidding surroundings of the desolate 
the faces of the cigars. regions visited that mere word painting could never pro

Woodw'kg. Mcll'y, Eugines, and Boilers. Most com
plete stock in U. S. Prices to meet times. Send stamps 
for catalogues. Forsaith M. Co., Manchester, N. H. 

A honey box case and clamp has been �uce. Of
,�he �ost important work done by 

,�
he expedi

patented by Mr. Oliver S. Foster, of Mount Vernon, O. hon, the atta111ment of the farthest north, th� . map
Its construction is such that several tiers of honey ping of the northern shores of Greenland and hrmnell 
boxes cau be used without leaving spaces between Land, and of Sm�th's Sound, Kennedy Channel, and Rob 
them, and the tiers readily changed, or a tier nearly 8son �hannel, WIth th� ave�age tempera.ture a�d the cur
filled easily reversed, so the bees will fill all parts of rents 111 both water aud all in th�s� . hIgh latitudes, the 
the. comb and the boxes will not be discolored or dis, p�blic has al�eady·been made famlhar by the acco�nts 
figured w'ith wax. hItherto pn bhshed, but there are ma."y d<;talls here gIven 

The Knowles Steam Pump Works, 44 WashingtOl). 
St .. Boston, and 98 Liberty St., New York, have just is
aued 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 will be 
mailed free of charge on application. 

HalfWell's FJngineer's Pocket-Book. . By Charles H. 
Haswell, Civil, Marine, and Mechanical Engineer. Giv
ing Tables, Ruies, and lj'ormulas pertaining to Mechan
ics. Mathematics. and PhysiCS, Architecture, Masonry, 
Steam Vessels, Mills. Limes, Mortars, Cements, etc. 900 
P8¥es, leather, pocket-book form, $'.00. For sale by 
Munn & Co .. 361 Broadway. New Y6 .. k. 

Machinery for Light Manufacturing on hand and 
built, to order. E. E. Garvin & Co" 139 Center St., N. Y. 

Send for Monthly Machinery List 
to the George Place Machinery Company, 

121 Chambers and 103 Reade Streets, New York-which have.never b�fore appeared 111 prmt. These de
A wheel hub has been patented by .tails are mainly based on the diary of Lieut. Greely, 

Messrs. Stepheu H. French and William J. Maltby, of and give a .uccmct account of the daily experience of If an invention has not been patented in the United 
Baird, Texas. This invention relates to wheel hubs the explorers, the making and arrangement of their per- States for more than one year, it may stili be patented in 

canada. Cost for Canadian patent. $<10. VariOUS other which are made in several parts that they may be cast mauent quarters at Fort Conger, and how they pa�sed foreign patents may also be obtained. For instructions in metal, and provides a construction to adapt the mor- the time there, their expeditions, by boat and overland, address MUDD & Co., SCIENTIFIC AMERICAN patent tise piece of the hub to be cast independently of the the difficulties met with and how they were overcome, 8¥eucy, 361 Broadway, New York. 
fianges, to form a positive clamp for the shoulders and and the part taken therein by each participant in their Presses & Dies. Ferracute Mach. 00., Bridgeton, N. J. protect the bearing from sand. hard struggles�but all. told in a simple and natural way Wood Working Machinery. Full line. Williamsport 

A tree feller and pile cutter has been that more effectlVely brl�gs o.ut the hard fa�ts than �oul.d Machine Co., " Umlted," 110 W. 3d St., Williamsport, Pa. . . d be done by any colormg m the narratIOn, WhICh IS patented by Mr. Wllham G. Rendall, of Portlan , Ore. . . .  b 't . JIton Planer Lathe Drill and other machine tools of . bl t d th t everywhere aVOIded. The tale IS a plam one, ut 1 . IS ' "  
. . . I d h h d of thrllhng mterest throughout, and full cre It s gIven " • mlties of 8 serles of arms p vote to eac ot er an to a . Nystrom'8 Mechanic8.-A pocket book of mechanics frame mouuted on a truck, t,he power to be applied by to the work done by every member of the party, LIeut. . .  . . 

It conSIsts of a rotata e �utter moun e at e ex re- . . . d' i '  I 
modern design. New Haven Mfg. Co. NewIlaven Conn 

. Greely leaving his own part to speak for itself only as and engmeermg, contalOmg a memorandum of facts and 
A tobacco drier has been patented by pulleys and belts from an englOe on the truck, and a . , .  i connection of practice and theory, by J. W. Nystrom, 

frame being fixed to the tree or pile to be cut for guid- the. slm. p. le statements of the . ac.ts bear th. elr w tne.ss. C.E., 18th edition, revised and.�eatly enlarged, plate8, Mr. Arthur F. Forbis, of McLeansville, N. C. The in- f i t te t th I f th t �. 
iug the cutte", It IS pltl 11 0 no , a  e conc uSlOn 0 IS narra lVe 12mo, roan tuCk. Price, $3.50. For sale by Munn & Co., ve�tion consists o� certain heating and �entilating ap- _ of an amount of suffering and endurance never exceed- 361 Broadway, New York city. pltauces for the fittmg up of a barn for drymg tobacco, to The manufacture of spoons forms the ed and but rarely endured by human beings that the . . regulate the admission of air and temper it to the de- I subject of a patent which has been issued to Mr. Wil- author feels called upon to call attention to th� absence Ml�eral Lands Prospected, ArteSIan Wells Bored, by 

sired degree, �s well as discharg: the air at a suitable Ham A. Warner, of Syracuse, N. Y. This invention of any proper recognition by the Government of the Pa. DIamond Drill Co. Box '23, PottSVille, Pa. See p. <16. 
pomt, regulating the heat and savmg fuel. covers the making of such articles in plated ware by services of 1;hose who served under him-that Sergt. Hercules Lacing and Superior Leather Belting made 

A nut lock has been patented lDy Mr. inserting in the blanks. at poiuts where the most wear Brainard, after eight years of stainless and such extra- by Page Belting Co., Concord, N. H. See adv. Ilage 158. 
Aarf>n O. Vaughan, of Shane's Orossing, Ohio. It is an will come on the fiuished article, a filling of precious ordinary service, still remains a sergeant in the ranks; Supplement Oatalogue.-Persons in pursuit of infor-

t I ll th t fte th h I · 1 t d th mation of any special engineering, mechanical, or solen-elastic jam nut consisting of a coutinuons el�stic band I me a or a .oy, s� a a r e  w o e IS p a e e wear th.at eve� the ."'eager allowances originail� prOmised tlfie subject, can have catalogue of contents of the SCI-or ring of metal, having an elongated openmg and a 

I
' of the�e pomts �111 �ot e�pose the baser metal or alloy for ArctIC servlCes have not been fully paId, and that ENTII!'TC AMERICAN' SUPPLEMENT sent to them free. tapered screw thread cut in its proximate inner sides, of whlCh the art10le IS mamly composed. one most self-sacrificing and soldierly man is being The SUPPLEMENT contains leugthy articles embracing making an inexpensive lock for preventiug a nut from A revolving fan has been patented by kept by private charity in a city holiWtal, his penSion the whole range of engineering, mechaniCS, and Ilhysieal 

turning off of the threaded end of its bolt. Mr. Henry Menke, Jr., of De Witt, Neb. This luven· 110t even awarded. Icience. Address Munn & Co., Publishers, New York. 
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TiInber Gaining Machine. All kinds Wood Work. 
Ing Machinery. C. B. Rogers & Co., Norwich; Conn. 

Curtis Pressure Regulator and Steam Trap. See p. 142. 
Bradley's Improved Cushioned Helve Hammer. New 

deslJrn. Size •• 25 to IiOO lb. Bradley & Co . •  Syracuse. N. Y. 
Cyclone Steam Flue Cleaners are the best. Crescent 

Mfg. Co . •  Cleveland. O. 
Curtis Damper Regulator for draught and stealll pres· 

sure In boilers. Curtis Regulator Works. Boston. Mass. 
The Improved Hydraulic Jacks. Punches. and TUbe 

Expariders. R. Dudgeon. 24. Columbia St.. New York. 
Boistlng Engines. D. Frisbie & Co., Philadelphia, Pa. 
"l'Ight and Slack Barrel Machinery a Apecialty. John 

Greenwood & Co .• Roohester. N.Y. See illus. adv . •  p. 1li8. 
.. Wrlilkles In Electric Lighting." by V. Stephen ; 

with illustrations. Price. ,1.00. E. & F. N. Spon. New 
York. 

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

Astronomical Telescopes, from fll to largest size. Ob· 
servatory Domes. aU sizes. Warner & Swasey. Cleve' 
IaDd. O. 

.Tools. Hardware. and other specialties made under 
contract. American Machine Co •• Philadelphia. 

HINTS TO CORRESPONDENTS. 
Name. and Addre •• must acconipally all letters. 

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

Re.-erence. to former articles or answers shonld 
give date of paper and pa�' or number of question. 

Inqnlrle. not answered In reasonable time should 
De repeated ; correspondents will bear In mind that 
some answers require not a little research. and. 
though we endeavor to reply to all, either by letter 
or in this department. eacn must taKe his tum. 

Special Written In .-ormation on matters of 
personal rather than general interest cannot be 
expected without remuneration. . 

SclentUlc Ame rican Snpplement. referred 
to may be had at the oftlce. price 10 cents each. Book. referred to promptly supplied on receipt of 
price. 

lUlneral . sent for examination should be distinctly 
marked or labeled. 

(1) If X alld B. , " readers for mallY 
years;" Will send their address. we will mail them an 
answer. Their question Is not of sufficient general in· 
terest to take up room with here. Inqnirers should read 
the notice at heading of this, department. 

(2) W. A. C. writes : In scaling saw 
logs by Doyle and Scribner'S rule, should we allow half 
Inches In measuring or should inches be counted. and 
not fractions of an inch � .  A. Use inches only in the 
rei:ister; when measuring, take the nearest whole num, 
ber. 

. 

(3) W . .  K.-Your 1 pound of mercury 
will' occupy a length of 2'564 inches in a l inch tube, 
and will expand. from zero to 90°, � of' an Inch, or 
decimally 0'01923 Inch. 

(4) G. E. A. writes: I have made sol· 
deriIig iron of copper. which I cast In a mould. Now, 
when I want to hammer the copper Into a point. It 
breaks o1f. whether cold Qr hot. 1. Can you tell me a 
remedy for.,it, .  so I can hammer it ' A. Good copper 
can be hammered at a red heat ; probably you' have not 
pnre copper. Better cast the point on. 2. What Is an 
electrode ' A. Electrodes are the poles of the electric 
circuit. 

. 

(5) H. W. B.-There are records of 
rainfall In the United States in a few places for 50 or 
60 years past. The early records are not strictly reo 
liable. The whole record shows variations of rainfall 
through ·decades of years. but not equalized. nor cor · 
responding with any astronomical cycles. The relia' 
ble time of observation has not yet disclosed a secular 
decrease of rain for the United States, althou� in.spe
clal locallties such may be apparent. 

.�) :po D. P. writes : Our boiler feed 
pipe . and heater pipes · are partly 1I1led with · hard lime 
scale, and will · not work. How can we clean them ' 
BRve Vled burniIig; but could not loosen scale. We 
keep boiler' clean by- nsing zinc scraps. A. We know 
of nothing cheaper than to renew the pipe If required 
at once. Filling the pipe with a soilltion of hydro
chloric acid 1 part to water 6 parts wiU soon dissolve 
the lime. when it can be washed out. Not knowing 
what your incrustation is, whether carbonate of lime. 
sulphate of lime. or their m'lxtures with alumina from 
your clay beds. we are at a loss to say exactly what 
you require. but would recommend you to try to 
purify the feed water by filtration, by acid and soda 
treatment In a large tank. and settling. or heating the 
water In the tank by a coil, using the exhaust steam. 
or otherwise changing your boiler cleaning method 
from zinc scrap In the boiler to caustic soda In the 
feed water, about a quarter of a pound to a hogshead 
of water twice a week, and clean out boiler thoroughly 
of sediment once a month. or oftener if required. 

(7) .B. H. R. asks (1) if there are any 
acids or any compounds with acids that he can use to 
.cut or eat through plate iron an eighth of an inch thick. 
If so. how to use same and with what results. the time It 
takes. etc . '  A. U�e nitro-hydrochloric acid equal 

jIIlrts. with fresh renewals every half hour. You may 
get through au eighth inch of Iron in 5 or 6 hours. 2. 
The best book for information on the production and 
working of Iron and metaIs. A. We recommend as 
the best book Osborn's Metallurgy of Iron and Steel 
(American prll<ltice). with large plates and illustrations, 
8vo. $25. A cheaper work by .. Greenwood," on the prac· 
tice and theory of manufacture of iron and steel. $2. 
A. general work comprising the manufacture and work· 
Ing In metals snd alloys. by Byrne . .. The Practical 
Metal Worker's Assistant . . .  $7. All or any of which 
we can furnish. 

(S) G. B. writes : Is there a formula by 
which to determine the temperature of water In a 
boiler generating steam under any pres�ure. say from 
1 tQ j!()() pounds per square inch ? A. The formulas for 

determining temperature and pressure of water and
'
l Ink is not as easily removed from the paper as that Bottle stopper. F. D. Taylor . . . . . . . . . . . . . . . . .  · . . . . . . . . .  &':17.458 

steam as In a boiler under pressure are derived from more recently written with. Bottle stopper. F. C. White . .  : . . . . . . . . . . . . . .. . .' . . . . .  837.041 

the experiments of Reguault and others. and are tabn· (24) J E M asks about producing 
Bottle washing Implement. E. J.  Leyburn . . . . . . . .  837.005 

Jated . . .  ks F f il l ti d • • •  Bottle washing machine. E. �.  Piper . . . . . . . . . . . . . . . . 837.615 m engmoortng
,
wor '. 0; u exp ana ons an sulphate of zinc. A. The . most convenient method 1s Bottl4!s. label holdlng devlce for. T. Snypp . . . . . . . .  837.713 tables see Haswell s Engmeer s Pocket Book. $4.50, b dis I ' tam " I h 'c ACid (dil tel Bouquet holder. M. Flint . . . . . . . .  ; . . . . . . . . . . . . . . . . .  807,569 which we can furnish. I; can 

so �m
!=�erc���nc 

P�od��� u�y roasting 
u 

th; Box. See Stul1lnJ{ box. 
. 

(9) B. M. G. and others.-A full illus:: mineral sulphide in the air. Braiding machine. J .  Andrew . . . . . . . . . . . . . . . . . . . . . . . . 83 •• 41'3 
• Brake. See Car brake. . . trated description of th� cable grip In use on t�e New. . (25) ' N. C. R.-The wood mouldings Brick. bnrnll1J{. J.' D. Hardt . . . . . . . . . . . . . . . . . . . . . . . . . .  387.1112 York �d .BrQoklyn Br,dge. and the mechaUlsm for for picture frames are cut in a machine, brushed over Brick kiln. R. B. Morrison . . . . . . . . . . . . . . . . . . . . . . . . u . . 887,696 

operating It. was printed m the SOlllNTIFlO AlWIBIOAl!i with the plaster of Paris and smoothed down with a Bridge. plar. or similar structure. A. Cottrau . . . . . .  837.666 
of October 18, 1883. 

_. steel trowel of the �ame 'form as the moulding. The Bridie bit. R. G. Hanford. Jr . . . . . . . . . . . . . . . . . . . . . . .  3117.578 
(10) L. S. asks how modeliug wax is plaster has a littie glue mixed with ' it. For your Broom rack, J. B. House. . . . . . . . . . . . . . .. . . . . . . . . . . . .  837,7111 

made. such as sculptors sometimes use .for modeling blackboard to use with chalk use shellac varnish. Buckle. T. 0; Potter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  887,517 

very small figures, etc. It is made of white wax lampblack, and powdered pumice; mix as a paint and Buckle. W. E. Smith . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . .  , .  837.462 
Buckle or olasp. E. S. Smith . . . . . . . . . . . . . . . . . . . . .. . . . .  337.708 

melted and mixed with lard to make it workable. In brush ' over quickly. For your artificial slate. use BulldlnJ{ block. metal faCed. J. H. Mltohell . . . . . . . .  li87.6113 
working it, the tools used, the board or stone, are shellac varnish, lampblack, and finest t10nr of emery. Button. A. Nel.on; . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . .  887.001 
moistsned with water, to prevent Its adhering ; it may Thin the shellac varnish with 95 per cent alcohol, so Button. A. J. Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . swr.m 
be colored to any desirable tint with a dry color. that the emery will have a cutting surface. The exact Button fastener. H. Bunoh . . . . . . . . . . . . . . . . . . . . . . . . . . 387.738 

(11) W. W. asks how to varnish proportions you must find by trial. Button fastener p .. cklng case. F. H. RIchards . . . . .  387.620 
Button hook and coat and hat hanger. combIned, 

chromos. A. Take equal quantities of linseed oil and (26) J. B. writes: I would like to know L. B. Prahar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3S'1.788 
oll 'of turpentine. thicken by exposure to the sun and the composition of red and white IIqnids In the little Button.-Iever. R. S. Cuttll1J{ . . . . . . . . . . . . . . . . . . . . . . . . .  1m.147 
air until it becomes resinous and half evaporated, then tubes In storm glasses. A. 1. The red consists of alcohol Buttons to fabrics. machine for seourlng. J. F. 
add a ' portion of melted beeswax. Varnishing pictures slightly colored with a little anUipe or logwood. 2. Thayer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  887,686 
.should always be performed In fair weather, and ont The white Is composed 01: Ca,bles around ourves. carrying tractIon. W. · 
of any current of cold or damp air. Camphor . . . .  . . . .  . . . . .  . . .  . .  . . . . . .  � drachms. Phenix . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33'l.788 

Al h 1 C .. bles. making wire. A. J. Moxham . . . . . . . . . .. . . . . .  837.51' 
(12) C. B. asks what will take machine co 0 . . . . . . . . . . . . . . . . . . . . . . . . . . . 11 Calculator. time. S. S. Streck . . . . . . . . . . . . . . . . . . . . . . . .  887,683 

oil spots out of plain 'colored wall paper. A. Oil Water . . . . . . . . . . . . . . . . . . . . . . . . . . .. 9 Calendar. M. Carey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  · 837.471f 

stains ma:!tlbe removed from paper by applying pipe Saltpeter . .  . . .  . . . . . . . . . . . . . .  • 88 Calendar and staud. memor .. ndum. A. Zumpe . . . . .  887.470 
clay powdered and mixed with water to the thickness Sal ammoulac. . . .  . . . . . . . . .  � . . . 88 Calipers and dividers. J. Stevens . . . . . . . . . . . . . . . . . . . .  837.581 

of cream ; leave .on for four hours. Dissolve the camphor In 'the alcohol iuid the salts in the Camp ohair. G. Pletze . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . 3S'1.715 
water, . and mix the solutions together. Can. See Metal can. 

(13) E. G. P. asks what is used to kill 
the odor of benzine. A. Shake repeatedly with 
plumbate of soda, made by dissolving oxide of lead 
In caustic sode., and rectify. Simply shaking with 
charcoal and filtering will partially remove the odor. 

(14) J. B. asks about the preparation of 
quicksilver for makinjt mirrors, and the mode of apo 
p1,ving same to the glass. A. The essential features of 
the process are the coating of the glass with tin foil. 
and then pouring quicksilver or mercury on the tin. 
thereby forming an amalgam which adheres to the 
glass. The emct method is given In Spons' Workshop 
Receipts. 1st series, which we can send for $2.00. The 
remuneration for such work is not high. and the wages 
are similar to those received by an ordinary mechanic. 

(15) W. H. B. asks: 1. How 11l11ch less is 
obtained by assaying copper by the dry method than 
by the wet ' A. The fire assay of copper is by no 
means accurate, while the wet method of separation by 
the battery is very exact. 2. What is the dllference 
between control I\8says and that of ordinary assays ' 
A. Control assays are methods used to corroborate re ·  
Bults obtained by other processes. 

(16) A. P. S. asks for (1) a good solv· 
ent for nicotine. A. Nicotine Is soluble In water. 
alcohol, and ether. 2. Several common roots, like the 
carrot. that will sprout or blossom when hollowed, 
hung up IndO!l� • .  and filled with water. A. The sweet 
potato is said to be very beautiful when used as de. 
scribed by you. Wet sponges filled with seed are like. 
wise commonly seen. 

(17) W. J. H. writes : 1. A clock has 
twelve hands, and at twelve o'clock are all started to
gether from the s ame point. The first hand makes a 
tour of the dial In one hour. the next in two hours, 
next In three hours, etc . ;  how long will it take an the 
hands to meet at their starting polnU A. fl7, 720 hours, 
that number being the least common multiple of all 
the terms from l to 12. The 12 hour revolution hand 
goes around 2,810 times; the 11 hour hand. 2.520 
times ; the 9 hour hand. 8,080 times, etc. 2. I desire 
a recipe for making an indelible ink that I can use 
with an ordinary rubber stamp. A. See the recipe 
given for an Indelible stamping Ink, published on 
page 19 of SOIBNTIFIO AMEBICAN for July ll, 1885. 

(18) J. N. writes : During an argument 
to·day. one of the parties asserted that a ton of wood 
and a ton of Iron placed in a vacuum; the wood 
would' weigh 1I10re than the Iron. State If such is the 
case. and it so why so ? A. The wood would be the 
heavier on ;;t;nnt of Its larger volume of air. Its 
bulk would represent a cubic foot of air at 60" Fah., 
weighing 586'96 grains. 

Can opener. T. R. Way et ai . . . . . . . . . . . . . . . . . . . . . . . . . . 887.719 (27) C. writes : I have a plaster Venus Candy crlmplng·machtne. P. B. Laskey . . . . . . . . . . . . .  887.000 
de Milo. which has been painted whits. I do not know Car brake. J. J. & J. Harkin . . . . . . . . . . . . . . . . . . . . . . . . l!37,579 
if lead or zinc white. It has begun to peel. and looks Car brake. B. L. Randall . .  . . . . . . . . . . . . . . . . . . . . . .. . . . .  1m.6l6 

as If it had Ilad the small pox. How Can I remove the Car coupling. C. O. & L. Barne •• Sr . . . . . . . . . . . . .. . . . .  337.650 
paint that still sticks. preparatory to repainting' A. Car coupling. J. J. L&l'J{ent . . . . . . . . . . . . . . . . . . . . . . . . . . .  337.001 
Take a hot solution of washing soda in the propor- Car coupling, C. M. I,lttleton . . . . . . . . . . . . . . . . . . . . . . . .  837.698 
tion of 8 pounds of th<l soda to a gallon of water. This Car coupling. C. L. Mneller . . . . . . . . . . . . . . . . . . . . . . . . . . 837.780 

Car coupling. J. Shailk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1m.449 . 
mixture will readily soften the' paint, so that it can be Car coupling. C. H. & G. D. Westover . . . . . . . . . . . . . .  38'i.MO 
removed by simply scrubbing with a stllf brush. Car. street, Rawlings & Williamson . . . . . . . . . . . . . . . . .  837.617 

C K k h t dl 
Card. playing. G. M. Endicott . . . . . . . . . . . . . . . . . . . . . . . .  S!17.755 (2S) . • as s OW ,0 remove can e Carrill/{e bow socket. J. M. Perkins . . . . . . . . . . . . . . . . .  837.614 

grease from furniture without inju'ring the varnish. A. Cartridge cases. making blanks for the bottoms 
Rub it off -with a little warm water and a rag. of. A. Julllen . . . . . . . . . . . . . . . . . . .  ; . . . . . . . . . . . . . . . . . .  887.7'11 

Case. See Button f ... tener pacldng ca.e. (29) G; K. desires a receipt for making Cask. beer. W. Helser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Im.W! 
antiqne brass. A. Dis�olve 1 ounce Sill ' ammoniac. 8 Casks. safety valve for beer. Schaefer & HIIII-
ounces cream of tartar; and 6 ounces common'. salt in 1 m .. yer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  887.1122 
pint hot water ; then add 2 onnces nitrate of copper, I Casting solder jOints. mould·for. A. Cunulngham .. 837.1162 
dissolved iu a half pint water; mix well, and apply it Centrifl1J{aheel. E. E. Draver (r) . .  . . . . . .  . . . . . .  . . . . . .  10.696 

repeatedly to the article by means of a brush. Chair. See Camp ohair. . 
Charts. portfolio or case for anatomloal. L. w. 

(30) C. W. F. asks : 1 .  What is the ore YagJ{y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 887.5.14 
found between lnmps of soft Coal ? A. Probably pyrite. Check hook. J. Darling . . . . . . . . . . . . . . . . . . . . .  ; . . . . . . . . .  887.663 
or' Iron sulphide. 2. How near completion is the Check row wire. machine for making. E. P. Pea" 
statue of Liberty' A. The pedestal, it is said, will be cock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  387.400 
completed In May. It is uncertain when the statne Chisel bar for scraping soda kettles. etc.. J. Evers �':17.488 
will be In place. Churn. J. H. Gerken . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  337.51'3 

Churn. C. Schurerly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  337.«0 
(31) D. M. R. writes : I have a one·half Clp;ar bunchlnJ{ machlne. C. A. Bayler . . . . . . . . . . . . . .  837.1'31 

horse power engiIie; how l� a boat would it run Cigar moulding machine. S. Cohn . . . . . . . . . . . . . . . . . . . 1m.1I66 

witll sWril l>&ddte Wheel 'Said ' bOaf'to be 'very light and Clamp. ' See Billiard cne clamp. 

of """'d modeU A A boat "; to 80 f et 1 d d. Clamping tool. J. R. CummlllJls . . . . . . . . . . . . . . . . . . . . . .  887.748 
. .. -- . ..., e ong. epen . Cleaner. See Boller cleauer. mg upon the size of boiler. pressure, and speed of Clock. w. ·D. Chase . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  387.1117 
engine. With all these large, a 85 foot boat will be Clook pendulum. S. Eastman . . . .  . .  . . . . . . . . . . . . . .  837.884 
appropriate. Clock, secondary electriC. V. Hlmmer . . . . . . . . . . . . . .  887.583 

(32) L. D. H.-As air weighs 0'076 pound Clock. self.�indlnJ{ electriC. D. F. Sweet . . . . . . . . . . .  387.797 
. Clock. strikIng. Bl'lIJ{gemann & Orth . . . . . . . . . . . . . . . 887.786 per cubic foot, . your cylinder of 10 cubIC feet and Clock. strlldnJ{. H. F. Northrop . . . . . . . . . . . . . . . . . . . . . .  387.7� 100 pounds weight woulditwelgh 00'24 pounds with· Clocks. electrlo regulator for pendulum. S. East-

out air -inside. man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 387.886 .,  
(33) H. H. L. writes : We have an 80 Clooks from a dlstance, apparatus for regulatlilg 

pendulum. Millard & ·Clarke . . . . . . . . . . . . . . . . . . . . . . 83'1.411l horse power automatic cnt·otl engine. which only has 
load enongh to require 40 pounds steam. Is it more 
economical to run with 80 pounds and large expansion 
or 40 pounds with small expansion' A. Run with high 
pressure 'and cut-otl for requlred Jlower for economy. 

INDEX OF INVENTIONS 
For which Letteu Patent o C  the 

Vnlted State. were Granted 

Maroh 9, 1888, 

Clooks from a distance. means for regulating ma-
rine. Ml\lard & Clarke . . . . . . . . . . . . . . . . . . . . . . . . . . . . 887.118 

Clocks from a dIstance. means for regulating 
pendulum. Millard & Clarke . . . . . . . . . . . . . . 887.116, 387.417 

Clothes drier. P. Deverell . . . . . . . . . . . . . . . . . . . . . . . . . . . .  887.566 
Clothes line reel. D. W. Travis . . . . . . . . . . . . . . . . . . . ; . .  387.799 
Clothes liue reel and house. R. F. Fowler . . . . . . . . . .  887.758 
Colfee hnller. J. R. Merrihew . . . . . . . . . . . . . . . . . . . . . . . .  387.691 
Colfee or peanut roaster. D. W. Hitchcock . . . . . . . . .  33'7,<108 
Col1ln. C. J. Norden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  837.426 
Cork extractor. H. Wahier . . . . . . . . . . . . . . . . . . . . . . . . . .  837.466 
Corking bottles. hand Implement for. B. P. Rob. 

erta . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ; . . . . . . . . . .  887.4S7 
Coupling • . See Car coupllnJ{. Thill conplinJ{. 
Crane. steam. H. C. Winebrenner . . . . . . . . . . . . . . . . . . .  887.724. 
Coif holder and adjuster. R. Stuyvesant . . . . . . . . . . . .  9117.5IU 
CultIvator. H. C. Leydorf . . . . . . . .. . . . . . . . . . . . . . . . . . . . .  837.698 

(19) C. I. asks (1) what kind of wood is A.ND EACH BEARING THA.T DATE. 
best for ebonlzlne:. A. Cherry Is most ueed. but apple. 
pear. and hazel woods are also suitable. 2. Please I 

Cultivator. roller. J. Clay . . . .  ; . . . . . . . . . . . . . . . . . . . . . . . .  837.400 
Cultivator. wheel. Heavner & Thornton . . . . . . . . .. . .  887.400 
Curtain and screen holder. F. M. Georgie, Sr . . . . . .  33'l.572 

give best receipt for ebonizing. A. See answer to [See note .. t end of list about copIes of these patents.] 
qnery 11, given in SCIBNTIFIO AlWIBICAN for July 11, 
1885. Spons' Workshop Receipts. 2d series, devotes A�cultural lmplement. J. D. Scott . . . . . . . . . . . . . . .  337.� 
several pages to the subject. We can send it for $2. Au forclnll apparatus. G. Serramoglla . . . . . . . . . . . . . .  887.«. 

AmaiJ{amatlng apparatus. J . . E. Thlelsen et lIZ • • • • •  &':17.535 (20) C. E. T. asks about a cemented Ammonia, manufacturlnJ{. A. Feldmann . . . . . . . . . . .  887.887 
cistern. the water from which tastes badly". probably Automatlo gate, J. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  88'7.51i6 
the cement has an excess of magnesia. A· thick Axle box. car. C. Decker . . . . . . . . . . . . .  ; . . . . . . . . .. . . . . .  837.565 
wash of pure P()rtiand cement will probably correct Axle J{auge. H. McQuarry . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1131.006 
the strong taste. If not, a coat of paraffine put on Axle lubricator. car. W. Megathey . .  ; . . . . . . . . . . . . . . .  887.7'/9 

the surfaca and melted In with hot iron will make the Axle, vehicle. R. MoJ .... uJ{hlln . . . . . . . . . . . . .. . . . . . . . . . .  88'7.805 
cistern odorless ' Badge. TOft4IIo "" IAe. . . . . . w • • •  "! ' . . : �  . . . . . � ,  . . .  , . .  , _ll!I7�V.7;. . Baling pre ••• G. Erie!. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  837.567 

(21) F. F. Z.-The holes in material on Bar. See Planing machine presser bar. Tamp. 
which porous plasters are made are punched In a mao Ing bar. 
chine that makes a whole row at once. moving the Barrel head fastening. Johnson & Carr . . . . . . . . . . . . .  387.685 
cloth along by a ratchet. The mlUbines are not on Barrels, machine for manufacturing. J. W. Philp. 3117.701 
sale. Tracing cloth is thin muslin sized with isinglass Basket. J. H. Gulick . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . 837.763 
and passed through pollshed rolls heated by steam. Bed. foldll1J{. N. G. Augler . . . . . . . . . . . . . . . . . . . . . . . . . . .  &i7.730 

Bed. folding. K. Brooks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  387.554 Tracing paper is either sized with isinglass and cal· Bed. folding. H. E. Th .. yer . . . . . . . . . . . . . . . . . . . . . . . . . . 1m.685 
endered. or oiled with linseed oil. Silver ink is com· Bed. sofa, M. Clune . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 837.481 
posed of 1 part white gn'm arabic. 4 parts distilled Bed �prlng. S. K. ·Butterlleld . .  � . . . . . . . . . . . . . . . . . . . . . 837,806 
water, 1 part silicate of soda In sQlutloll . Tritu. Bedstead, H. Beuttell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  837.655 

rate with the best sliver bronze powder sufficient to Bedstead. Iron. A. L. Pringle . . . . . . . . . . . . . . . . . . . . . . . .  337.519 

give the solution the required 1>rilllancy. See SCIBN' Bedstead. portable foldlno: camp. J. McKeough . . .  337.415 

TIFIC AMEBIOAN SUPPLBlWINT. No . 157. for gold and Bell. door. E. S. Bloomfield, Jr . . . . . . . . . . . . . . .  337.667. 837.658 
silver inks. See SCIENTIFIO bBBIOAN SUPPLEMBNT. 

Bicycle. G . S. LoI1J{ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  837,774 
Billiard' cue clamp. J. Callahan . . . . . . . . . . . . . . . . . • . . • . 887.659 No. 249, how to make luminous JlIilnt. Binder. temporary. F. H. Col1ln . . . . . . . . . . . . . . . . . . . . .  1m.68i 

(22) M. A. P.-Bee list of ink erasing Bit. See Bridie bit. 

materials given In the article on .. Inks." in SOlllNTIFIO 
BlacksmIth's hearth. H. Branchler . . . . . . . . . . . . .. . . . .  387.735 

bEBICAN SUPPLBlWINT, No. 157. Blotter. J. Felbel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . .  837,1115 
Blotting pad holder. W. W. Gelatt . ;  . . . . . . . . . . . . . . . ; 387.391 

(23) J. M. F.-Experts examine the Blotting pad. ruler, and paper cutter, G. D. Barr .. 837.661 

luks of writings by comparative means.'·� .See' ''D6tei:. Boller. See Steam boiler. 

tion of Inks." in SOIENTIFIC bEBIOAN supn;iiitnT; Boller cleaner. kltohen. W. B. Davis . . . . . . . . . . . . . . . .  887.748 

No. 255. The condition of the paper under tIie mi. Boneblack revlvU'ytng kilns. utilizing the waste 
heat from. S. M. Lillie . . . . . . . . . . . . . . . . . . . . . . . . . . . . 337.411 

croscope and dUferent qualities of Ink on the paper Book holder. Ranson & Barr . . . . . . . . . . . . . . . . . . . . . . . . . 88'7.4:15 
are noted, but tbe age is ditD.cult to.determine. Old Boots IlIld shoes. iasth:ig. W. C. Cross . . . . . . . . . . . . . . .  837,488 

Cut nail. S. M. Gus .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  &Q7.766 
Cut·olf. rain water. C. Zitko . . . . . . . . ; . . . . . . . . . . . . . .. . . .  887,806 
Cut-olfvalve. H. Burton . . . . . .  ; . . . . . . . . . . . . . . . . . .. ;.: . .  38T;'189 
Cutter head. W. H. Doane . . . . . . . . . . . . . . . . . . . . . . . . . . .  3S7.487 
Cutter head guard. I. ·E. Hall . . . . . . . . . . . . . . . . . .. . . � . . 88'l.493 
Decorating m .. ohlne. H. S. Woodward . . . . . . . . ... . . .  887.469 
Derrick. portable. R. I,. Valentine . . . . . . . . . . . . . . . . .  387.462 
Digester or converter. eto .• C. S. WheelwrlJ{ht . . . . 887.� 
Digester or converter. C. S. Wheelwright . . . . . . . . . . 387.721 
DIRlnfectil1J{·apparatus. O. Sohimmel . .. . . . . .  .- . . . . .  ; .  1IlI'7,M2 
Door check and alarm. combined. C. Vogel . . . . . . . .  887.5i\8 
Donbletree. spring. W. E. Hagarty . . . . . . . . . . . . .. . . . . 1m.S97 

ll,f��� ,tor .,,!hp*<L!"Il)I.4�'� 
Cat1.er . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • . • • • • . • •  � • •  � . ��-�· 

Drawer pull. W. Long . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9117.412 
Drier. See Clothes drier. Salt drier. TobaCCO 

drier. 
. 

Drill. See Grain drill. Ratchet drill. 
Drill polntil1J{ machine. J. S. Bancroft . . . . . . . . . . . • . .  887.M9 
Dustpan and ash sifter. combined. J. O. Beneke . . .  837.00d 
Earthenware. etc .. mulHe for. F. R. Gllllnder . . . . . .  387.675 
Easel . •  ketchlnJ{. E. G. Mead . . . . . . . . . . . . . . . . . . . . . . . .  83'7,512 
Ejector. steam. L. Schutte . . . . . . . . . . . . . . . . . . . . . . . . . . .  s87.«S 
Electric arc light. W. E'. Buckley . . . . . . . . . . . . . . . . . . . .  887.737 
Electric current meter. J. J; Greeu . . . . . . . . . . . . . . . . . .  9117,679 
Electric machine regulator. dynamo. I,oomls .t 

Cooley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  887.775. 9117.771f 
Electrlo 'machlne reJ{ulator. dyn .. mo. R. H. 

Mather . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 887.7.1'3 
Electric machine regulator, dynamo. O. B. Shal. 

lenberger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  837.628 
Electrlo machines. armature for dynamo. C; . 

Coerper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; . . . .  s87.1iii8 
Electric motor. Loomis & Cooley . . . . . . . . . . . . . . . .  ; . . .  887.117 
Electric wire •• undergrolmd conduit for. J. J. -' . 

Schillinger. . . .  . .  . . .  . .  . .  . . . .  . .  . . . . . . . . . . . . . . . .  : . . . . .  m.624 
Electro dynamlo motor. Jj'. J. Spl'aJ{ue . . . . .  

'837.700. 837.794 
Elevator. See Grain binder elevator. 
Elevator .afety .. ttachment. T. M. Hunter . . . . . . . . 837.768 
Elevator safety attachment. hydraulic. ,,,. 

Murphy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 837.781 
Elevator satety stoP. G .  C. Halblaub . . . . . . .  " . . . . . . . 9117,3lI8 

© 1886 SCIENTIFIC AMERICAN, INC



·Eziilne. . See Fire engtne. Rotary engine: Steam . 
engIne. Vapor engine. 

Engine and method of operating the same. J. H. 
Campbell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  887.371 

. Engine.. utilizing aqua-ammonia 88 a moUve 
power In. J. H. Campbell . . . . . . . . . . . . . . . . .  387,812, 387,374 

Era.er. C. La Dow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  837,1iOO 
Extrl'CtOr. See Cork extractor. 
Fan, automatic. J. M. John . . . . . . . . . . . . . . . . . . . . . . . . . .  33'7,587 
Fan. revolvlnl(. H. Menke, Jr . . . . . . . . . . . . . . . . .. . . . . .  ; 837.000 
Faucet. J. McKenzie . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.37,511 
Feed cuttEir; J. H. Parrish . . . . . . . . . . . . . . . . . . ... . .  ; . . . . . 88'7,429 

. Feed water heater. Davis & Tyler . . . . . . . . . . . . . . . . . . .  331.670 
Feed water heatil�, H; Fairbanks . . . . . . . .  ; .  ; . . . . . . . . 8.'17,758 
Fee.d water hl!llter. ·C. ·Mannlng . . . . . . . . . . .  ; . . . . . . . . .  331.510 
Fence niaklng machine, E. MUler . . . . . . . . . . . . . . . . . . .  337,420 
Fence making IIiliChltie, J; B. Thle .. . . . . . . . . . . . . . . .  837,6S8 
Fence making machlnes. teel for, J. B. Thle .. . . . . .  3S7,63i 
Fence po.t, o. M. Allab.en . . . . . . . . . . . . . . . . . . . . . . . . . . . .  331.646 
Ferrule;' lIshlng rod, J. H: Knapp . . . . . . . . . . . . . . . . . . . 3.37,589 
FIfth wheel, M. TOmpkins . . . . . . . .  ; . . . . . . . . . . . . . .. . . . .  837.460 

Jru", new.paper, W. ·A. BOrden . . . . . . . . . . . . . . . . . . . . . . . 30"7.866 
File, new.paper, J. & J. Glaser . . . . . . . . . . . . . . . .. . . . . .. .  887.678 
FIling metallic ribbons, machine for. J. Logan . . . .  837.6Sll 

. Filter, preSSUre; S: G; DerhalIl; ; . . . . .  ; . . .  : . . . . . . . . . . .  ll37.486 
Filters, cleansing, G. H. Moore . . . . . . . . . .. . .  : . .  ; . . . . .  8.37.428 

. Filtering water and other liquids, appliance for. 
J. P. Jac�n . . . . . .. . . . . . . .  ;;5·� ; . .. .. . . . . .  : . . . . . . . .. . . .  887.564 

)j'Ire englne; R;Morrell . • . .  ;. ; :. : . . . . . . .  ; . ... . . . .  . . .  . . .  387,424 
'Flte e.cape. H. Lewis . . . . . . .  ; . . . . . . . . . . . . . . .  : . . . . . . . .  331,694 
FIre klndler and fuel block. W. R. Myers . . . . . . . . . .  8.37.782 
FI.hlng rod. L. 1;. Bartlett . . . . . . . . . . . . . . . . . . . . .  ; . . . . .  337.474 
Fla.her. J. Schreiber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 387.524 
Flour scoop and sifter. W. Smith . . . . . . . . . . . . . . . . .. . .  337.711 
Fir. book;' C. G. Levison . . . . . . . . . ; . . . . . . . . . . . . . . .. . . . . .  887.500 
'Forglng ·lU:1eli. dll! fot • .r;Ktlteh . . . . . . . .  : . . . . . . . . . . . .  '837,504 
. Frall)e. See Track drill f1'8l1)e. 
Fuel. appAratus for burnlJig gaseous. F. Philips . . . 837.516 
Furnace; ' see Smoke con.Umlng furnace. 
J;·urnace grate. J� W. Shaw . . . . . . . . . . ; . . . .  ; . . . . . . . . . .  ll37,527 
Gange. See Axle lIange. 
Galvanic battery. H. J. Brewer . . . . . . . . . . . . . . . . . . . . . .  337,477 
Gas, dlstributlllA'. Dalzell & McTighe . • • . . . . . . . . . . . .  387.668 
Gas In an Inexplosive . condition. conveying, Dal-

zell' & McTighe. . . . . . . . . . . . . . .  . . . .  . .  . . . . . . . . . . . . .  887.667 
Gail In 'plpes; device for preventing the freezing 

of. J .  E. Kearn.; . . . . . . . . . .  ; . . . . . . . . . . . . . . . . . . . . .. . . 837.408 
Gate. See Autillnatlc gate. Swinging gate. 
Gate, W. H. Campbell . :  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  837.875 
Gate. S. Emery . .  :. · . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  iI87,674 
G .. te, I. H. Kepler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  337.408 
Gate. J. W. t.ightfoot . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33'7,597 
Gate, T. L. Patrick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  387,612 
Gate, S. S. Sherman . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . 8.37,633 
Gate opening device, N. E. Ree.or . . . . . . . . . . . . . . . . .  887,616 
Gearing for roller mill.; belt; J. M. Schutz: . . . . . . . .  337,444 
Glas. mOnId, W. H. GnIlIver . . . . . . . . . . . . . . . . . . . . . . . . .  337,764 
Glas.ware; 'manufactUre of. G. W; Blalr. .  . . . . . . . . . . 887.656 
Glnc0!'6' �an:w:acture of. Seyberlich & Trampe-

dach . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  337,448 
Governor; W� 'M: Norero.,; . . . . . . . . . . .  : . . . . . . . . . . . . . .  33'7,514 
m'aln, etc.; apparatuii tor transferring. Fernald & 

l.aw.on . . . . . .  : . . . . . . . . .  ' . . . . . . . . . . . . . . . . . .  : . . . . . .. . .  887.SIl8 
Grain binder elevator, W. M. Whiting . . . . . . . . . . . . . .  337.648 
Grain drill, M. Won.er . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  337,548 
GralnlJig apParatu., J. H. Auble . . . . . . . .. . . . . . . . . . . . .  337,729 
Gra.ter, S8.1mo,; & aal.lett . . . . .  ; . . . . . . . .  .' . . . . . . . .  � . . .  837,619 
Grater; nutmeg; L. J. Church . . . . . . . . . . . . . . . . . . . . . . . . 887,S78 
Guard. See Cutter head guard. 
Gttn. air, G. P. Gunn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . : . . . .  3I1,d911 
Hair roll. J. ],. Well .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  337,642 
Hame attachment, J. W. Ammon . . . . . . . . . . . . . . . . . . 337,649 
Hame faswner, M. ·Noe . . . . . . . . . .  :. . . . .  . . . . . . . . . .  .. 837,600 
Hammer, pneumatic. C. A. Arns . . . . . . . . . . . . . . . . . . . .  837.728 
Hammock stand, portable folding, Rudd & M&Il-

nlng . :  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  887,791 
Handle. See Tool handie. 
Hand·bag, pocketbook, and purse frSmes, fasten-

Ing for, G. Hood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  337.682 
Hand. �.l!!!' pocketbook and pur.e frames. fasten-

Ing fo'r; L. B. Prabar . . . .. . . . . . . . . . . . . . . .  ; . .  837,787, 887,789 
Handkerchief .exhlbltor. J. N. Miller . . . . . . . . . . . . . . .  3.37,422 
Harne •• ornament, :IiI. Beebee . • . • • . . . . . . . . . . . . . . . . 887,1"82 
Harrow attachnient; 'Leeeli & Little . . . . . . . . . . . . . . . . 887,582 
Harrow, wheel. C. La l>ow . . . . . . . . . . . . . . . . . . . . . . .  : . . . <137,773 
Harvester, H. S. Wilkinson . . . . . . . . . . . . . . . . . . . .. . . . . . .  887,542 
Harvester cutting apparatus, C. SChmldt. �  . .  ; . . . . .  387,625 
Harve.ter linger., machine for finishing. J. F. 

Webster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  337,802 Hat forming machine. Conklin & Terwilliger . . • • • •  837,882 
Hay rake and loader, J. S. Naffziger . . . . . . .. . . . . . . . . . 337.6117 
Hay rake; horse, S. B. GillU8nd . . . . . . . . . . . . . . . . . . . . . .  337.574 
Heater. See Feed water heater. 
Hltohlng device, E. J .  Hildreth . . . . . • • . . . . . . . . . . . • . • 837.582 
Holder: 'See thili'hoiiler. 'Bouqnet holder. Let-

ter anil Index holder. Rein holder. Satchel 
hollier. Wa.hboard holder. 

Hook. See Check hook. 
Hook •• manufacture of screw, William. & Silk . . . .  837,722 
Hose reel • .  Schmldt & Revercomb . . . . . . . . . . . . . . . . . . . 337,523 
HlIIlei-: . See Colfee huller. 
HYdni.U1ic motor; N. E. HarrI . . . . . . . . . . . . . . . . . . . . . . 337.766 
lee cream freezer; W. J: Tate: . . .  : . . . . . . . . .. . . : . . ... . 337,6.'14 
Index for letter hooks, R. Spurgin . . . . . . . . . . . . . . . . . .  837,4M 
Inj,ectcr, J . ·Gre.ham·(r) . .  : . .  : . . . .. ...... .-........... .  10,6117 
lronlng.table, T. N. J ohn.on . . . . . . . . . . . . . . . . . . . . . . . .  837.686 

·Ironlng table. folding. D.· C. lfleteher . . . . . . . . . . . . . . .  8.l7,889 
J ack. See Liftil1ll jack. 
Jeweler'. cabinet, T. W. Sweney . . . . . . . . . . . . . . . . . . . .  88'7,728 � bpi"'" � IOn metal we&rflig � 

face. in, D. A. Woodbury . . . . . . . . . . . . . . . . . . . . . . . .  337,466 
Kiln. See Brick kiln. , 
KnittlllA' .tocklng •• etc .• W. E. Sheehan . . . . . . . . . . ... 387.706 
Lac",!, making embroidery, J. Krnsl. . . . . . . . . . . . . . . . 837,687 
Ladder, L. K. Warner . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .. .  837,640 
.Land .rq\1.�r, ,J .• . Ha.fne" . . .. . . . .. ... . .. .. . . . . . . . . . . . . . . . . . . . .  337,577 
Lantem .,rloJ)ss".:etc., �nnfaotnre of, J •. F. Mile 

ler. : ·  . . . .  · ·  . . . . · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . 837,002 
Lasting maohlne, .Dombrow.ki & . Woltmann . . . .. . . . 887,752 
Lath�, automa�lc, F. M. Steven . . . . . . . . . . . . . . . . . . . .  337,580 
Lathe teol, Eklund & We.tln . . . . . . . . . . . . . . . . . . . . . . . 837,678 
·L.awn tennl. net .upport, J. H. I.ee . . . . . . . . . . . . . . . . .  837,591 
I.etter and Index holder, W. H. Davis . . . . . . . . . . . . .  337,671 
Letter opener, G. C. H91t • , . . . . . . . . . . . . . . . . . . . . . . . . .  311.680 
I,evel • •  plrlt., I,. A .. Sanford . . . . . . . . . . . . . . . . . . . . . . . . . . 337,621 
Llftlng j"ck, S, P. Davl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  837,464 
J.ight. See Electric &rc l\J1rht. 
L\J1rht regulator, R. A .. Bacon . . . . . . .. . . . . . . . . . . . . . . . . . 887,548 
Lock. See Nut lock. 
I.ock •• metal hub for. F. W. H!lilll)an . . . . . . . . . .. . . . .  887,494 
Log turner. A. Rodger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  337.705 

. �ubrlcator, . S6!l' AlPl' lul1r1cator.. . 
Lubrlcater. R. P. Gerlach . . . . . . . . . . . . . . . . . . . . . . .  : . . . .  337,8112 
Lubricator, P. Hackler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 887$ 
I.ubrlcator. Kaczander & Ruddy . . . . . . . . . . . . . . . . . . . .  337,500 
Mall bo� and Indicater, electric, H. F. Stau . . . . . . . .  337,728 
Meat and vegetable·.Uclng machine, J. W. Ander-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  337.545 
Meat illIelng machine, R. B. Pnmphrey . . . . . . . . . . . . .  337.790 
Metal ca� . etc., A. Warner . . . . . . . . . . . . . . . . . . . . . . . .. . .  837.589 
Meter. See Electric current meter. 
Middling. purifier E. T. Butler . . . . . . , . . . . . . . . . . . . . . .  837,3'10 
Min. Bee Band IlaW mUI. 

MInes, shaft and elevator for, Braidwood & Sprlng, �. H. Davis . .  , . . . . . . . . .. . . . . . . . . . . . . . . . . . . . 337,669 
O.walt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

.. . . . . . . ; . . . . . . . .  S87:13l StampS, machine tor allIilng postage. J. L. Shaw. 837,450 
Mlnelng machine, J. H. Shaw . . . . .. . . .  ; . . ; . .  ; . . . . . . . . .  837.631 .Star-.cli. to Improve U. quIlty, composition ro be 

Mould • . . See Glas. mOUld. . added to, H. A. Gray . . . . . . . . . . . .. . . . . . . . . . . . . . . . . ,. 887.490 
Moulded articles, compo.ition of matter for mak- Steam boller, multltubular, Lago.se & Bouche . • . •  337.506 . /llg, S. M. Allen . . . . . . . . . . . . . . . . . . . . . .  ; . . . . . . . . . .. . 837,472 Steam engine, G. W. Price . . . . . . . .  : . . . . . . . . . . . . . . . . . .  337,618 
MonIding poli.her. S. I. Phelp . . . . . . . . . . . . . . . . . . . . . . . 33'7,515 Steam engine' daSh pot. J. young . . . . . . . · . . . . . . . . . . . . . 387,644 
Monument. T. Huston . . . . . . . . .  ; . . . . . . . . . . . . . . . . . . .. . .  337,769 Stesm engine., autematlc .top for, G. Parker .. . . . .  337.611 
Mop wrillA'er. H. Flesher . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  337.676 . tlrrup for sulkle., T. D. Aitken . . . . . . . . . . .. . . . . .  , . . .  337.lWl 
Motion; device for converting, J. M. Flint . . . . . . . . . .  837,008" ock. platform for handllnll. J. D. Morrl.on . . . . . .  3017,425 
Moter. See Electro dynamic motor. HydrauliC Stone sawing machine •• W. H. H: Campbell . . . . . .  33'7.661 

motor. Weight motor. StOve. gas, J. Clingman . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . 837,379 
Mu.lc folios. etc., clip for leaves of. S. W. Valen- Stove oven. vapor. T. J. �'ord. . . . . .  . . . . . . . . . . . . .. . .  837.757 

tine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  337,639 Stufllng box. A. H. Clark . . . It' . . . . . . . . . . . . . . . . . . . . . . . . . 387,663 
Mu.lcal · boxes. automatic safety check for, C. H. :Su.pender-end, E. Deming . . . . . . . . . . . . . . . . . . . . . . . . . .  387,750 

Jacot . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  337.585 Swinging gate. Baltimore & Paddleford . . . . . . . . . . . .  s.r.,S60 
Nail. See Cut nail. Switch, S. Curlin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  837.745 
Nut lock, B' P Bel.el 337 653 Syringe, Ilmbalmlng. Slegehthaler & Craig . ;  . . . . . . .  337.707 • .  . . . . . .  . . . .  • . . . .  . . .  . . . . .  . .  . . . . .  . .  . , 

'I.'able. See Ironing table. Nut iock. A. C. Vaughan . . . . . . . . . .  : . . . . . . . . . . . . .  : . . .  837,801 
Oil, apparatus for cleaning, J. C. Thornten . . . . . . . 887.459 Tablet, W. H. K; ·KIng . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  837,503 
on cabinet, J. A. Hackenberg . .. • . . . • . . • . . . . . . . . . , . . .  387,576 Tack strip; lasting, F. Chuse . . . . . . • . . . • . .  ' .' • • . . .  0 • • 0 .  337,662 
Oil stone, holder, J. W. Cole . . . . . . . . . . . . . . . . . . . . . . . . .  837./i5!l Tamping bar, .G .  W. Hadesty . . . . . . . . . . . . . . . . . . . . . . . .  837,482 
011 •• apparatus for burning hydrocarbon. H. W. Tank. S'le Water �Io.et taJ:lk. 

Whltlng (r). . . . . . . . . .  . . . . . . . . . ... . . . . . . . . . . .  . . .. . . . . .  10,699 Teacblng seWing, mean. for, Palllot & Charbon-

Oil •• etc .. apparatus for treating es.ential, A. M. riter . . . . . . . .. .  ; . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  337.609 
Todd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . .  337,716 Telejirajlhlc repeater. J, Kolzer . . . . . . . . . . . . . . . . . . . . . 337.500 

Ore concentrater, Adam. & Carter . . . . . . . . . . . . . . . . . .  88'7.411 Telegraphy. lire. J8. J. Sanford . . . . . . . . . . . . . . . . . . . . . . 3.'17,439 
Ore concentrater, W. Hooper . . . . . . . . . . . . . . . . 837,663, 887,664 Telephone receivers. diaphragm for. N. Dowling .. 387,753 
Ore cru.her, J. C. Wiswell . . . . . .  ; . . . . . . . . . . . . . . . . . . . .  881\726 Thill co�pllng. A. French . . . . . . . . . . . . . . . . . . . . . . . . . . .  337,761 
Oyster tongs. R •. T. AIlln.oD . .. . . . . . . . . . . . . .. . . . . . . . .  , 331,358 Thill coupling, S. G. Smith . . . . . . . . . . . . .. . . .. . . . . . . . . . . .  337,710 
Packing for .team . cpqdenser. tubes • .  A. G. W.· · .  Th!ll.coupllng, .M. Wagiler . . .  : . :  . . . . .  � . . . .  :: . . . . . . . . . 337,466 

Rankin . . . . . . . . . : . . . .. . . . . . .  , .. . . . .. . . . . . . .  " . . .. . . , . . . . .  887,464 Thrashing machine., grain clea.ner for, J.· Eo Kim-
Padlock, permutation. W. B. Turman . . . . . . . . . . . . . . 331,800 bje . . . . .. . . . . . . . . . . . . . ... . ... . � . . . : . .  ; . . . . ... . . . .  , . .  , . . .  837,502 
Palette knife and bru.h .uPporter. A. S� Camp- Tlc��t for m�Ssenger service. :check • .  J. !l .• ol!lc 

bell . . . . . . . . . . . . . . . . . . . . . . . : . . . . . . .  ; . . . . . . . . . . . . . . . . .  337,600 . .mlth . . . . . . . . . . . . . . . . . . . . . . .. ; . .. . . . .  ; . . . . . . . . . . . . . . 337.762 
Palilphlets, machine for attaching covers to, G. Tile lined .tructure, w. C. Sharple.s . . . . . . . . . . . . . . . . . 337.629 

H. Ogden . . . . . . . . . . . . . . . . . . . . . . . . .  ; . . . . . . . . . . . . . . . .  337.608 Tobacco drier, A. F. Forbis . . . . . . . . . . . . . . . . . . . . . . . . . 337,677 

Paper pulp IInlshlllA' engine, S. L, Gould . . . . . . . . . . . . 887,439 Tobacco pre •• , portable. H. W. Kimball . . . . . . . . .. . .  337.410 
Paper pulP. bomng fibers with suiphlte. for the Tobacco. treating, G. Storm; . . . . . . . . . .  : . . . . . .  337.456. 8.'17.457 

lI)anufacture of, A. Mlt.cherlich . . . . . . . . . . . . . . . .  33'7,694 Tong., lire, J. E. BI.hop . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 837,7SS 
Peat. treating, S. Heimann . . . . . . . . . . . . . . . . . . . . . . . . . . 837.495 Tool handle. G. H. Wabler . . . . . . . . . . . . . . . . . . . . . . . . . 3.37,464 
Pen, cattle. E. T. Holton . . . . . . . . . . . . . . . . . . . . . . . . . . . .  837,661 ' Towel raok, W. L. McKelvey . . : . . . . . . . . . . . . . . . . . . . . .  33'7,604 
Pen, fountain. N. �'. Palmer . . . . . . . . . . . . . . . . . . . . . . . .  337,610 Toy. mu.lcal. G. J. Holbrook . . . . . . . . . . . . . . . . . . . .  ;· . . .  88'7.4111 
Pen, multiple pOinted, T. W. F. Smitten . . . . . . . . . . . .  337,712 Track drill frame. A, A. t!!trom . . . . . . . . . . . . . . . . . . . . . . 837.455 
PenCil, fiex\ble lead, R. P. WalIl .. . . . . . . . . . .  ; . . . . . . .  837,466 .Trunk br�e, In.lde. J. M. March . . . . . . . . . . . . . . . . . . .  337,413 
Photograll)J.lc phj.tes. tray for developing. R. E. Tube., expanding joint lor, J. Hemphill. . . . . . . . . . . . 887,580 

AtkUll\On .. . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  337,547 Type, J. R. Cummln.g .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  337,144 
PIanoforte.; pianl.slmo .top. for, V. Be •• ler . . . . . . . 337,552 'I.'ype di.trlbuting apparatus, Johnson & Low. 
Plc�ures, ml'klng Iron, S. PoweI . . . . . . . . . . . . . . . . . . . . .  337.703 887,406, 3.l7.407 
Pikes, die for forming, A. Sanford. . . . . . . . . . . .  . .  . .  337.820 Valise, D. W. Brockway . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  887,367 

Pipe •• forming curved metallic. W. J. Brady . . . . . .  337,475 Valve, A. Horne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  337,498 
Pitchfork' and rake combined. J. J. Butler . . . . . . . . .  337.740 Valve and branch pipe, four-way, Vangezell & 
Pitman. P. C. Clo.e . . . . . . . . . . . . . . . . . . . . . . . .  : . . .  337,380, 337.557 Stet.er . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  837,718 
Planes handie attachment for R. T. Hendrlck- Valve, balanced slide, A .  Thom.on . . . . . . . . . . . . . . . . .  J87,714 . • on

· 
. . . . . .  � . . . . · . . . . . . . ... .  : . . . . . . .  : . . . . .

.
. . . .  : . . . . , . . . .  337,581 Valve, balanced steam, W. W. I.ewis . . . . . . . . . . . . . . . 337,668 

Planing machine, E. Belden . . . . . . . . . . . . . . . . . . . . . . . . .  337.654 Valve. dl.tributlng, V. H. Becker . . . . . . . . . . . .  , . . . . . .  837.862 
Planlmr machine pre •• er bar. W. H. Gray . . . . . . . . . .  337,491 Valve, .lide, J. W. P .. yler . . . . . . . . . . . . . . . . . . . . . . . . . . . 837.6\iI 
PJaning machine. convQlute Irll. D. K. Allington .. 337,648 Valve, .lide. C. Scl\mld .. . . . .. . . . . ... ... . _ .. . . . . . . . . . . . . . . . 837.441 
Planter and distributer. hand, H. E. Frle . . . . . . . . . .  337,300 Valve, steam,A . Vogel..  . . . . . . . . . . .. . . . . . . . . . .. . . . . . . .  837.5S7 
Planter and fertilizer dl.trlbuter. check row corn, Vapor engine. J. H. Campbell . . . . . . . . . . . . . . .. . .. . . .. .  887.373 

J. J. Fraikin . . . . . . . . . . . . . . .  : . . . . . . . .  " . . . . . . . : . . . .  887.759 , Vehicle .prlng, E . . D. Roth . . : . . . . . . . . . . . . . . . . . . . . . . . . 337,'191 
Planter, corn. J. W. Dear . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33'7,485 ' Ventllatlng apparatu •• J. L. Brown . . . . . . . . . . . . . . . . .  837,368 
Planter. com and seed, L. C. Stalnaker . . . . . . . . . . . . .  887.795 Wal(on circle iron. N. L. Holmes . . . . . . . . . . . . . . . . . . . . 837,4Ot 
Poke. A. Egneu . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . .  : . . .  33'7,386 Wagon draw Iron, E. H. Gibb . . . . . . . . . . . . . . . . . . . . . . .  38'1.398 
Pole. carrl8l(e, E'. J. Springer . . . . . . . . . . . . . . . . . . . . . . . .  8;l7,453 W&g'?ti. dumping. ·R. H. Branch . . . . . . . . . . . . . . . .. . . . . .  88'7,476 
PortfolIo and binder, combined. E. B. Roblllllon . .  337.704 :Washboard.holder. B. N. Merrill . . . . . . . . . ....... . . . . . .. .  887.601 
Post. See Fence post. 'W ... h bowl •• water' CI08�ts, etc.;draIiJ. pipe con-
Potato coverer and cultivator. N. Keeler . . . . . . . . . .  837,001 nectlon for. W. D. Schuyler . . . . . . . . . . . . . . . . . . . . . .  337.(45 
Potter'. wheel. B. F�AI�dOIl . . . . , .. " . . .  , . . . . .. . .  ; . . . il3'1,632 Washing machine. J. McBride . . . . . . . . . . . . . . . . . . . . . . 88'7,603 
Pre... See BalIng pre ... 'TObi\Cco pres.. Washing machine. J. C. Peter . . . . . . . . . . . . . . . . . . . . . . .  337,700 
Pre.sure relinlator. fiuld, O. Plntsch . . . . . . . . . . . . . . . .  387.431 Watch case .prlng, A. L. BlankenmelBter . . . . . . . . . .  337,865 
Pre •• ure regulater. lIuld, L. W. Troe.dell . . . . .. . . . .  837,461 Wateh spring., making. J. Logan . . . . . . . . . . . . . . . . .  : . 837;600 
Printing surface, A. Ten Winkel; . . . . . . . . . . . . . . . . . . . 837.725 Watches. escapement lever for. W. B. Simpson . . .  337.529 
Privy: E. R. Angell. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  337,548 Water and gas mains, .top valve for, W. Royce . . .  3.'17,438 
Propeller, .teerlng. J. Clark . . . . . . . . . . . . . . . . . . . . . . . . .  337,479 Water closet cl.tern. T. Bailey . . . . . . . . . .  : . . . . . . . . . . .  337,359 
Pump, P. U. Hines . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . .. . .  3'17,400 Water closet t"nk, P. G. Hubert . . . . . . . . . . . . . . . . . . . . 03'1.405 
Pump. electric .. Ir. A. B. Worth . . . . . . . . . . . . .. 887;608, ·311.604 Water power. utilizing, B. M. Armitage . . . . . . . . . . . .  837.727 
Pump, force, J. J. Deal . . . . . . . . . . . . . . .  ; . . . . . . . . . . . .  337,749 WaterproOfing cloth. ,T. H. Sheldon . . . . . . . . .  · . . . . . . . .  887,529 
Pump pl.ton, deep well. G . Hod.on . . . . . . . . . . . . . . .. . .  337.496 Weed Ilatherer and turner. A: Scbnoor . . . . . .. . . . . . . .  337.442 
Quartz. mill for pnIverizlng,G. FrI.bee . . . . . . . . . . . .  887,570 We\J1rht motor, autcmatlc, A. O.terloh .. . ... . . . .. . . . .  837.428 
Rack. See Broom rack. Towel rack. Wheel. See Fifth wheel. Po�ter'. wheel. · 
Railway, cable, J. J. Schillinger . . . . . . . . . . . . . . . . . . . . .  38'1,623 Windlas., H. T. GI\ytcn . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .. 337,571 
Railway, cable. A. A. Shobe . . . . . . . . . . . . . . . . . . . . . . . . .  337,451 .Wlndmlll. E. P. & C. Welle.ley . . . . . . . . . . . . . . . . . . . . . .  337,641 
Railway tracks. gr .... and weed cutt.lng machine Windmill attschment, G. W. Miller . . . . . . . . . . . . . . . .  837,421 

for. W. H. Barlel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 387,361 Windmill, power. Colman & '.furner . . . . . . . . . . . . . . . .  887,482 
Ratchet drill, J. Majplette . . . . . .  ; . . . . . . . . . . . . . . . . . . . . 837.599 Window .creen, J. W. Carman . . . . . . . . . . . . . . . . . .  , . . .  307,741 
Reaper. and harvesters . . .  elf"raklng attachment Wire coiling machIne. J. U. Ke.sler . . . . . . . . . . . . . . . .  337.588 

for, M. Dew . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30"7,761 Wrenche •• pipe wrench attacbment for monkey. 
Reclining chair. S. G. Scarrltt . . . . . . . . . . . . . . . . . . . . . . .  88'7.521 F. H. Seymour . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  337.627 
Reel. See Clothes line teel. Wringer. See Mop wringer. 
Refrigerating trongh, Scott & Bovard . . . • . . . . . . . . . .  887,446 
Refrigerater, .J. Goodale . . . . . . . . . . . . . . . . .  , . . . . . . . . . . .  33'7,394 
Refrigerator cars, wall tol'. C. B. Hutchlnll;· . . .  : . . . .  337.770 
Refrigerators, ammonia evaporater for, V. H. 

• Becker . . . . .  � : . : . .  : . . . . .  : . .  : . . . . . . . .  � . :  . . . . . . .  ; . . . . .  '337.363 
Reirnlator • .  See Pres.ure regulator. Light regu-

lator. 
Rein holder. G. M. Friunpton: . : . . . . . . . . . . . . . . . . . . . . . 337,760 
Rein holder, D. McCance . . . . . . . . . . .. . . . . . . . . . . . . . . . . .  38'1,414 
Roaster. See C01l'ee and peanut roa.ter. 
Rock drill support. H. C. Sergeant. . . . . . . . . . .  . .  . . . .  337,526 
Roller. See Land roller. 
Rotary cutter, O. I,. Noble . . . . . . . . . . . .  ; . . . . . . . . . . . . . .  887.698 
Rotary ellA'lne, W. & A. Berrenherg . . . . . . . . . . . . . . . .  387,551 
Sad Iron, G. S. Castagneto . . . . .. . . . . . . . . . . . . . . . . . . . .. . .  337,555 
Saddle, harne •• , M. E. Zeller . . . . . . . . . . . . . . . . . . . . . . . .  837.645 
Salt drier, J. A. Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  337,560 
Sample box or package, J. A. ·Pegg . . . . . . . . . . . . . . . .  837,786 
Sash balance and fastener, combined, G. J. 

T�omas • • • • • • • • • • • •  � � � � _� . .. ..  ·.�·�, • • • • • • • • • • • • • • • • • • • • .• 387,536 
Sa.h fastening device. J. M. Burkert . . . . . . . . . . . . . . .  337.369 
Sash holder, E. W. Morrl . . . . . . . . . . . . . . . . . . . . . . . . . . . 337,696 . Satch!!l holder • .  M.. Smith . . . . . . . . . . . . . . . . . .  , . . . . . . . . .  33'7,700 
Saw; dras. M'.:&I • . UrI.kell . . . . . .. . . . . . . . . . . .. . . . . . . . . .  837,754 
Saw frame, buck, W. Hankin, Sr . . . . . . . . . . . . . . .. ; . 337,3911 · 
Saw gummer. Stevenson &' Stuempge . . . .. . . . . . . . . . . .  33'7,532 
Sawmill. hand, D. K. AlIington . . . . .  . . . . . . . . • . . . .  , . .  337,647 
Sawmill. band, Shavaller & Harvey . . . . . . . . . . . .. . . . . 337,630 
Sawmill feed mechanism, A. B.  Landi .. . . . . . . . . . . .  337,5Ol' 
SI\w. and drilling., device for filing, C. L. Polley .. H37,482 
Scale, weighing, J. A. KnowleB, Jr . . . . . . . . . . . . . . . . . .  337,772 
Screen., corner or plate attachment for exten.lon 

window. E. N. Porier . .  � . . . . . . . . . . . . . . . . . . . . . . . . .  337,433 
Screw machine, A. Johnston . . . . . . . . . . . . . . . . . . . . . . . .  887,499 
Seaming .",eet metal, mltchlne for. H. J. Noyes. . .  337,427 
Seat, M. BenedlC)t, . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  337,364 
Sewing mrchine .tand. J. C. Cochran . . . . . . . . . . . . . .  837.861 
Shirt, M. Blau . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 337,553 
Shirt bodle •• • ecuring ·bosom. te, C. J. Coyle . . . . . .  837.383' 
Shoe., method of .. nd. appltratu .• for forming bot" 

tem. of rubber, M. W, Whitney . . . . . . . . . . . . . . . . .  837.467 
Shoe •• ete • • �aBtener.for, A. Nolte . . . . . . . . . . . . . . . . . .  337.763 
Shutter fastener. M. A. Cntter . . . . . . . . . . . . . . . . . . . . . .  837,746 
Siding for b�lIdlngs, A. C. Daugherty . . . . . . . . . . . . . .  337,584 
S.lgnallpg .$p.l1arl\tu�, L. $llllner . . . . . .. . . . . . . . . . . . . . . . . 337.826 
Sk.te., .roll�r, �. J. Co.taln . . . . . . .. . . . . . . . . . . .. . . . . . . . . .  88'7,742 

Slelgb, bob, Je:J!.'r.ey & Liver . . . . . . . . . . . . . . . . . . . . . . . . . .  837,586 
Smoke con.nmlng furnace. G. Raven . . . . . . . . . . . ; . . . ·337,486 
Snow plow and .Qraper. C. M. Cnlbertson. Sr . . . . . . 3'17,56l 
Sofa and bed.tead. combined. J. J. Baylor . . . .. . .  ; . 337,f!62 
Spade. C. McBride. . . . . . . . . . . . .  . . . .  . . . . . . . . . .. .. . . .  337,602 

Spark arrester. G. D. Hunter·(r) . . . . . . . . . . . . . . . ... _ ..  lO,898 
Splln/(. See Bed spring, V QJllole spring. 

DESIGNS. 
Bottle, S. F. Haywllo1'd . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .  16,562 
Clock case. C. Casper. . . . . .  . . . . . . . . . . . . . . . . . . . .  . .  . . . . . .  16,559 
Keys, ornamentation o.f. F. W. MiX . . .  : . . . . . . . . . . . . .  16.584 
Quilting, A. Hlldt . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16,M3 
Saucepan. J. Ringen . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16,566 
Spoon handle, C. T. Gro.jean . . . . . . . . . . . . . . . . . . 16,560, 16,58l 
Tablet. memorial, J. J. Phillips . .. . . . . . . . . ..... . .. . . .  16,585 
Tureen or dl.h, T. B. Atterbnry . . . . . . . . . . . . . . . . . . . . . . 16,558 

TRADE MARKS. 
Congh drops, T. IDnrlch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13.� 
DraWing materials and In.truments. certain. E. G. 

Soltmann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18,094 
Feritlllzer for dl.ea.ed orange tree., J. F. PrInce .. 18,092 
Flake. or grits prepared from the cereals.' A. M. 

John.ton Oatmeal Company . . . . . . . . . ; . . . . . . . . . . . . J)l.()89 
Ho.lery other than white, J. McCreery & Co . . . . .. . .  18,000 
H6t ali furnace., R. Wheeler et at . . . . . . . . . . . . . . . . . .  13.099 
Kiln dried corn ineal. W. Lea & Son. Company . . . . .  18,100 
Lamp chimneys. Hogan. Evans & Co. (limited) . . . . •  · 18.087 
Macaroni, vermicelli. etc., F. Scaramelll Flls & Cle. 13,098 
Paper. line writing. ·S. Worthington . .  : . . . . . . . . . . . . . . .  18,101 
Pre. ervIng and rendering waterproof brick. stene, 

WOOd, paper. cloth, and other fabric., oom-
pound for, R. E. Nichol . . . . . . . . . . . . . . . . . . . . . . . . . 13,091 

Roollng material., certain, .J. W. Stelwagon . . . . • . . .  18,095 
Shear. and .cl •• or •• Henry Seymour Cutlery Com-

)lany . . . . .  . .. . .  . . . .  • . . .  . . . . .  • . . . .  . . . . . .  . . . . . .  . . . .  . . . . . .  13,088 
Starch for laundry purpo.e.,. Beatty Starch Com-

pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; . . . . . . . . . . . . . . .. . . . 18.tlliI 
Steve • .and range., Union Steve and Machine 

Works . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  L'!,096 
Tea, Japan, CartSr, Hawley & Co . . . . . . . . . . . . . .  18.084, 18,085 
Thread. g1ll1ng, J. Summerlll & Bro . . . . . . . . . . . . . . . . . . ]3,098 
Windmill. and tank., O. G. Stewell . • . . • : • •  · • • • • • • • • • •  13.097 

A Printed cop), of the spect1lcatlon. and drawing of 
any patent In the foregoing lI�t, al.o of any patent 
I •• ued since 1866, will be furni.hed from thl. ofllce for 25 
cent.. In orderin,; plea.e state the nnmber and date 
of the patent deBired, and remit to Munn & Co., 361 
Broadway, New York. We al.o fUrnlsh copl�s of patents 
granted prior to 18Q6: but at · Increa.ed co.t. as the 
.peclficatlons. not being printed, must be copied by 
band. 

Qanndlan Patent8 may now .be obtained by the 
Inventers for any of the Invention. named In the fore
going U.t, at a' cost· of WI each: For 'fUIl Ihstrnctions 
address Mnnn & Co •• 361 Broadway. New York. Other 
foreign patents may also be obtaIned. 
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In8lde l'qe, each IDllel'tloD - - - "Ii cellhl'a IiDe. 
Back Pqe, each inllerti o n  - - - 81.00 a UDe • 

, (About eight words te a IIne.r 
Engravings may head ad1X!l'tisement8 at tile same rate 

per line, lly meaBUrement. CUI tIle letter 1»-. ·.Adtl6f'tiBementB must lie received at publication qjJIce IJ8 early 
CUI T huriJday morning to a1TfJ6ar in MIllt i88ue. 

d'}I.'FA�C9. 
CINCINNATI. D. 

SOlE A�!NTl! I "m" STAT�q. 
er • ..A.. F..A. "'F • 00." 

(Clnolnnatl. Ohlo, U. S. A.) �lr��slve Agents and Importers for the United State. 
. C E L E :u.R A ':I! E D . 

P E R I N  BAN rrsAW B LAD E S ,  
Warranted Ruperlor to a l l  otheRln 1I_lIty, flnl8h, 
u n iformity ·of tpmper, and treDeral darabllity. One l'erin Snw ontwABrS rbl'ee ordl!;!ary �w.. It . ... n ufactnrel·. of PlanirllL lli nchine. nDd 
other Patent Wood Workl ntr Machinel·Y. 

PORTLAND CEDIENT._T H E S C-I
enee and Art of the Manufacture of Portland Cemp.ut with ob.ervations 0,11 .ome of It. constructive applilia! tiona. By 'HenrY Reid, C.E .. author of .. A Practl<l81 :r:::i':,;'i&'k C�n����&; ��;�;. ?��� Y��i.e '7.25. Ad-

Remington Standard Type-Writer 
Purcha.ers per

mitted te return by 
Express O. O. D. for 
full purchase price 
at any time witl>ln 
thirty day.. thus 
giving an opportun, 
Ity for comparison 
wit h . . o t h e r '  ma
chliles. 

GLASS PAINTIN G. BY FRED MIL-
ler. A Cou ..... of In.tructlon In the Varlou. Method. of Painting Gla.B and the Principle. of DesiJrn. I1lustrated. l2mo, cloth. London, 1lI85. PrIce '2.00. "This valuable book .ent by mall prepaid by MUNN & CO •• New York, on receipt of price. : 

STAMPED METAL G OODS, 
and other Article. In Brass and other Metal. (the Die. and Tools for makinjr same). Patent Novelties, Electrical Inventions, SpeClal M.acbiner.y, CastiJllts, &c.. . M.anufactured to order by MA.RTIN BROS ..... 'ManW'acturer •• Lock Box 285, New .lirun.wlck, N. J. 

R OCK D R  •. LLS 
A.IB COMPRESSORS, 

BOILERS, HOisTs," 
AND 

GENElilL MINING IACHINERY. 
SeDd loT llillRndod CaWoguo. 

Ingersoll Rock Drill Co" 
10 PARK PLACE, It. y. 

Type .ettlng. etc, . _y 
by printed dlrecUon.. For 
busine.8 or home use 

g� ����y ���. 2 �g:;::� 
for (lBtafogue of pre.8e8, 
type; card. paper e� 
�o .fa,elorv. . . K E l, IIi Jl: Y  .so C O ., 

ll(erlden , Conni . 

FOil SALE' S<omNTI1i'IC AMERIOAN (bound) from 
• 1814. E. W. BYRN. . 
1459 R. I. Avenue, Waslllngton, D. C. 

ELECTRIC CONVEYORS.-DESCRIP-
tlon of two Ingenlou • •  y.tem. for the electric earrlage 

. of .mall package.. lllustrated with 13 engravIng.. Con
tained in SCIENTIF IC AMERICAN SUPPLEMENT, No. 
404. Price 10 cent.. To be had at thl. ofllce and fl.·om 
all newsdealers. 

� New Catalogue of Valuable Papers 
contained in SCIENTIFIC AHlu.:rOAN 8UPPLlIlHENT, sent tree 01 choJrge to any address. . MUNN & CO . . 361 Broadway. N. Y 

AMERICAN STEAM BOILER lIiISU RANCE CO., 
40 Wl111ulft 8trt"et.. New York. 

pr����r
t�lj,�:�����'it :a�':'J.It& '�l!'irle 

c�81� 
weekly for six month. for injury. . 

© 1886 SCIENTIFIC AMERICAN, INC
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T H E  I M P ROV E D  

Rider Hot Air PnmDing Engine 
For City or Country Residellus, 

Burns Co&l, Wood, or Gas. Safe, Simple, 
Durable. 3,000 In use. Send for 

lliustrated Catalogue " A." 
YER &: CO" 34 Dey 8t.. New York, 

Aa E ilTS wanted to sell Territory or State rights n under patent No. 316.593 on Ventilated 
• :!��fO��

e
td3:e��hi�. U�ilI'lfH�i:N�:l1',:ip�r�:: 

Bibb's Celebrated Original 
, BALTIMORE 

FIRE-PLACE HEATERS, 
'!to warm upper and lower rooms .• 

The handsomest, most economical Coal Stoves in the world. 
B. C. B I B B  6. S O N  Foundry Office and Salesrooms, 

a9 and 41 Light Street, 
Baltlmore, JlcL. lII.UIBLm.zEP SLATS II ......... t/IiII"SM",or OIrcul ..... 

'ANEW HYDRAULIC MOTOR.-FULL 
description, with nine tllustratlve fll(Ures, of a novel 
hydromotor devised by Mr. Yagn for irrlgating and 
other purposes. Contained In SOIENTIFIC AMERICAN 
SUPPLEMreNT, No. 463. Price 10 cents. To be had at 
this olllce and from &II newsde&lers. 

'l'e1ettralh and Electrical 
Medical BatterIes, Jr"fek�odels, Experl. 
mental WorlS. and flne brass castings; Send for 
Clatalogue (J • .I!l. .JONES & BRO. a 

..
... a_i .. 0. 

BiB bDportant to us that you mention thls paper. 

DYNAMO AND MOTOR CASTINGS FOR AMATEURS all 
complete for t3.00 to $6.00. Electric Light Scarf Pin 

and Hard Rubber Pocket Batter]" conducting cords and 
push button, &II complete. price $2.00. Everything in the 
electrical line cheap. Address G. L. BORROW8CALE, 
01llce and Factory, Somerville, Mass. 

NOTUE to Users of Steam Pumps. 
We have received followiIlg letter In regard to one of our No. 5 "  L "  ($16) 

Steam Jet pumv,s elevating H6 Inch pipe 
of water .¥':r':;r:�s:n :r.3i�t :����, 1883. .. VAN DUZEN & TII/T, cincinnati, 0. : 

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

We make Ten Sizes of these ·Pumps. Prices $7 to $15-
Capacities 100 to 20,000 gallons J,er hour. State tor what 
purpose w�����f��f% �l�'lI�l,f,���:::!,f;�·�. 

FOREIGN PATENTS. 
Their Cost Reduced. 

The expenses atten.ilng the procuring of patents In 
most foreillll countries having been considerably re
duced the obstacle of cost is no longer In the way of a 
large proportion of our Inventors patenting theirinven. 
tlons abroad 

CA\IiADA .-The cost of a patent In Canada Is even 
less than the cost of a United States patent, and the 
former Includes the Provinces of Ontario. Quebec, New 
Brunswick, Nova Scot1!t, British Columbia, and Mani. 
toba. 

The number of ourpa.tentees who avail themselves of 
the cheap and �od now oll'ered for obtaining patents 'in Canada Is very large, and Is steadily Increas. iD'1. 

EN(;', "  ND.-The new English law, whlcb went Into )0l'tl!l.4B Jan. Ist. 1B85, enables parties to secure patents :ilI Great Brit&ln on very moderate terms. ABrltish p&
·tent luclude. England, Scotland, W&les, Ireland and tile 
c ()hannel Islands. Great Britain is the acknowledged 
financial and commercial center of the world. and her 
, goods are sent to every quarter of the globe. A gOOd 
Invention is like ly to realize as much for the patentee 
in EnjZland 8S bls United States patent produces for 

.. him athl''Ue, and the small cost now renders It possible 
for &lmost every patentee in thIs country to secure a pa
tent In "reat Britain, where his rights are as well pro. 
tected as in the United states. 

OTHElt COUN'I'ltIES.-Patents are also obtained 
on very reasonable terms In France, Belginm, Germany, 
c Austrla, Russia, It&ly, Spain (the latter includes Cuba 
and &II the otber Spanish Colonies), BraZil, British India, 
'Australia, and the other British Colonies. 

An experience of FORTY years has enabled the 
publishers of l'RE SCIENTIFIC AMERICAN to establish 

competent and trustworthy agencies In all the principal 
foreign countries, and It has always Been their alm to 
have the business of their clients promptly and proper. 
Iy done and their Interests faithfully guarded. 

A pamphlet containing a synopsis of the patent laws 
of all countries, Including the cost for each, and otbe 
information useful to persons contemplating the pro. 
curing of patents abroad, may be had on application to 
this olllce. 

M U N N  &; CU .. Editors and Proprietors of THE SCI· 
ENrIFIC AMERICAN, cordially invite all persons desiring 
any Information relative to patents, or the registry of 
trade·marks, In this country or abroad. to c8i1 at their 
olllces, 861 Broadway. Examination of Inventions, con. 
sultatlon, and advice free. Inquiries by mail promptly 
answered. 

Address, MUNN &; CO., 
Publishers and Patent SOlicitors, 

861 BrOadway, New York. 
:BRANCH OFFICES :  No. 622 and 624 F Street, PacifiC 

Buildi ng, Dear 7th Street, Washington, D. C. 

:NOVELTY ELEOTB.IO 00. 
Factory and Store, 5th and Locust Sts., Philadelphia. Handsome EJetric Hand Gas Igulter. Lights any coal gas. No battery, Rafe. $5.00, 

are 
prices: 

1� HORSE POWER . . . .  190 4 HORSE POWER . . . .  350 
1 HORSE POWER . . . .  $150 1 3  HORSE POWER . . . . $290 
2 HORSE POWER. . . . 245 5 HORSE POWER . . . .  420 

__ ����;�����������;������������������������ __ I Send for descriptive circular. Address 

I, J. C. TODD. Paterson , N. J. 
Or 36 Dey St •• New YOl'k. 

Ha.ll Type ' Writer. \ VAN D UZ E N ' S  

P R I CE ,  $40.00. 
Ie.. tAtm __ AalflA. pric. cf &mlngtoa 01' C41IgrapA. 
Guaranteed to do better work, and a great· 

r� t���rl��a¥n���
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�� 

languages. Speed l).miteN only by capability 
of operator. . 

W'ESTVILLE, CONN., Nov. 24, 1885. 
01llce Diamond Match Co. : 

The HALL TYPE WRITER wbich I 
bought of you in September last has been In 
::lItf��ri�ri�

r since, and��w:ijj����ll:e 
Descriptive Pamphlet with. Price List free. 

Ball TJPe Writer CompsD" Salem, Mass. 

I C E. R E F R I G E RAT I N G and Ventilating Machines 
Jarmans Patent. YORK 
MFG. c u . ,  YOl'k, Pa. 

DRIVER. 

Silver Medal awarded at Novelty Exhibition, Phila., No gimlet, no slipping, and time .aved. Start and 
drive with one hand. The screw Is held firm to the driver the Jaws, which slide back to release the screw to 
drive home. Is .. stron

� well·made tool ; the blade and �aws of best steel. A sample of a gcod medlum'slze sent 
post·pald on receipt of cents. � .. a��c��:tei::s ;��e��as;��. 

sa ..... m Street, P.b.Uadelphla, Pa 

BOILER AND PIPE COVERINGS. 
ABSOLUTELY 

F 1. r e '  P r o o f. 
LICHT a n d  C H E AP. 

EASY TO APPLY. 

A S B E ST 0 S lIII:Z1YE..R1iI .AND lIII:.A1YUF.AOTUEI.:BJEI.& 
B R A I D E D  P A C K. I N G , M I L L  B O A R D ,  
1iI:EI::IU.A.T:EII:Z1Yc;,. .AND .�:mOZ.a..LoTZ:mIil· CHALIiRS - SPENCE CO. FOOT EAST 8TH STREET, I. Y. 

THE NEW " GRESItAIl " PATENT 

Antomatic R8-8tartin� IniHctor. 
Invaluable for UoHl ou Traction, Farm, Portable, 

Marine, and Stationary Enlliine8 of all kinds. No 
Handle .. required. Water Su pply very di8l.cult to 
bl'eak. Capability of restartlna immediately, 
automatically. after Interruption to feed from any 
canse. Reliable and Uheap. 

Sole Manufacturers ill the United States and (lanada, 

Nathan lanmacturing Co., 
92 & 94 LIBERTY ST. , NEW YORK. 

SEND FOlt CATA I,OG UE. 

PERFUMES. -A PAPER BY JACOB 
Jesson, describing various articles used In perfumery. 
and the mode of preparing essences therefrom, stating 
the amount a1lll cost of material required, and giving over thlrt, tlfrmulas for handkerchlef extracts, with 
the C08t 01 each. Contained in SCIENTIFIC AMERICAN 
SUPPLEMENT, No. 47�. Price 10 cents. ' To be had at 
thlll olllce and from all newsdealers. 

PRO P O SA L S, 
To FU)'nlsh Si l k  Reelinlli Machine .. of tile Most 

Mode)'11 and Hest Patterns. 

pROPOSALS AND CORRESPONDENCE to be ac· 
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STATE BOARD OF SILK CULTURE, 
21 Montgomery Ave., San FranCiSCO, C&I. 

. STEAM Ela IIES.  
Horizontal and Vertical. 

D r e d lli i n lli  Macllinery, 
Flour, Powdel', Sinte anll 
Flint lUI II Macitine)'y, Tnr
bine Water Wheels • 

York Mfg Oo., York, Pa" U. S. A. 

The Automatic Postag8;�tamp Sticker. 
THE M OlT USEFU L  I NVEN T I O II  O F  T HE ACE. 

Will stamp FIVE H U N D RED envelopes 
without HANDLI N C or LICKINC ,the 
stamps. 

Can be worked by AIIYO N E  and is always 
ready Cor use. 

For Sale .by Stationers an. News·dealers, or 
\.)POJ1tl'ald by mail on receipt of price, $ I .50 

HYDE " CO . ,  General Agents, 
48 Broad Street, NEW YORK. 

Liberal Terms to Agents and tile trade. 

r;; OAMERON STEAM Pt1M:P. , &T.4.1V:I:>.4.R.:I:> C>F E:x:.O:mx..x..E1VOE. 
, ; 30,000 I:N 'USE. 

ADAPTED TO EVERY POSSIBLE DUTY. 
, 'fte A. S. Cl!MEBON STEAII PilIP WO&KS, Foot East 23fl 8t., New York. 

Perfect Smal! Steam Yachts. No smoke or nOise, slm· 
pIe, Bafe j fuel, water gas j 3 cylinder engines. Send sta�Yl3���ft''I��i °M�'lk�ii.a.:�Wl's., Chicago, 111. 

E SjIHJ�i�Jor. St�X'd{,��'8�rs. 
Unequaled for wa ter ,packing, and 
for oil pumps. In I I � rope form of all 
sizes, U, �, %, � I ' %, '1" %. 1",  etc. 
�.��!'l,t���'!illa ! �'iick�g I� ... ��� 
:e rut�':3Ke!�'i:'J �3�h:�����t��: 
is room for it. MILLER PACKING WORKS, 

13.38 Buttonwood St., Philadelphia., Pa., U. S. A. 

WITHERBY, RUGG It RICHA RDSON. Mannfacturers of Patent Wood Working Machinery of every descrip· tion. Facllities unsurpassed. Shop formerly occupied by R. Ball & Co .. Worcester. Ma.". Send for Catalogue. 

2�c. 
1I0UIH 

P U L L E Y S  
ORDER FROM OUR 

" SPECIAL LII!!T." 4c . 
THE ' 

JOhnT� Noye Mfg. 4)o. FIIISHED · 
BUFFALO, N. Y • 

IT PAYS To sel! our Rubber Stamps. Free Catalogue 
to agents. FOLJAMBE & Co., ClevelaLd, O. 

WEAK, UNDEVELOPED . PARTS 
OF THE HUMAN BODY ENLARGED. DEVELOPED, 
STRENGTHENED, E tc.,  is an interesting advertisement long run i n  our paper. In reply to i nquiries. we will say that; 
t;here I S  no evidence of humbug about this. On the contrary, 
the advertisers are very highly indorsed. Interested persons 
rusy get sealed circulars giving a11 particulars, by addressing !RIB MBDIC.4L Co., Buffalo, N. Y.-Toledo Event, Bee. 

TO WEAK 
M

ENsull'eringfromtheef-
fects of youthful ..... 

- rore, early deca.y, lost 
manhood, etc. I will s.nd a valuable treatise (Seal.gj =��':'�j�b�ro'W�=s.��-" 

WEAK MEl! 'whose VITALITY Is failln RAINED .Uld 
EXHAUS'.l'ED or Power PR ELY WAS'I" ED "'l!T. find a perfect and in the FRt:: NCIJ !to TA L  E DI E S  
i��egyb:ll ;r�n� ()IVI!kdJj;b�i Paris,Fr�� 

a����fu�f;og�ec A"tfl� n::� paper and medical endorsements. c . , F  onsulta-tlon (olllce or by maIl)witb. six eminent FREEl CIVIALE AGENCY. No, 1'14 Fulton Street. New YGN 
rERFEC7.' 

NEWSPAPER FILE 
The Koch Patent File, for preserving newspapers, magazines. and pamphlets. has been recently improved 

and prioo redu<'Cd. Bubscribers to the SCIENTIFIC AM. ERICAN and SCIENTIFIC AMERICAN SUPPLEMENT can be 
�1WJ'J

i
'i,� 

f
t'lil;

h:i� .P
ri

�e��:l�:d "!fJ�s
o
r fn:J�lg: .. SCIENTIFIC AMERICAN," In Idlt. Necessary for every one who Wishes to preserve tlie paper. Address ItUNN & CO., 

l'uhllshers ScIlIDD'Ic .AloI:BIUoAlf. 
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{na,tle, I>,.. ... each insertion - _ _  ? Ii cent. 'R line. 
Baa l'�" e",ch iilMerl ion - - '- 81 .00' a Une. (About eight words to a line.) 
Engf'll'IJings ma'll Mad advertisements at tM same rate 

per litle, by measurement, as tM tetter 'preas. Adver· tiuments must be. received at puUieatwn office as early 
as Thursday morning to appear i� next i&m<; 

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

tlslng medium cannot be overestimated. Its circulation 
Is many times greater than that of any similar journal 
now published. It goes into all the States and Territo· 
rles" imd Is read in all the principal libraries and reading 
rooms of the world. A bu.siness man wants something 
more th�u to see his advertisement lu a printed news
paper. He wants circulation. This he has when' he 
advertises in,the SCIENTiFIC AMERICAN. 

1<'or rates see top of first column of this page, or ad-
dress 

, .  , 
MU� CO .. I·.bUshen, 

361 Broadway, New Y ork. 

ICE·HOUSE AND COLD ROOM. -BY R. 
G. 'Hatfield. With dlreotlons for construction .  Four 
_ .... vlngs. Conta.ined In SCIENTIFIC AMERICAN SuP· 
PJ-EMENT, li9. Price �O cents. To be had at this oftlce 
and of ail newsdealers. 

Write tor GlrcuIar and tell us what you want. 
B. W. PAYNE & SON. Drawer 1000, Elmira; N. Y. 

Or address our New York (,)ftIce. lDaIItern Agents .... HIJ,L, CLARKE & CO., Hoston, Mass. 
Our patented v ertical Boiler will nOt prime. No dan. 

«er of burntng ftues. ' , 

BOSTON, MASS. 
Send for Clroular No. 1 9. 

ENGINEER'S POCKET BOOK. BY 
CIr..rles H. Haswell, CiVil, Marine, find Mecnanical En. 
Rineer. Giving Tables, Rules, and �'ormlllas pertaining ' 
to Mechanics, MathematlCSj and Physics, Archlteoture, 
Mason�Steam Vessels, MI Is, Limes, Mortars, Cements, 
etc. es, leather, pocKet·book fotm- Price $4. 
This vaIua Ie work will be sent on receipt tlf price by 
MUNN & CO., :New York. . 

1I·W-'JOHlfS' ;A-SABO£ES�O'Sl( 
�ng, Building Felt, 

Steam Packings, Boiler Coverings, 
Fire Proof Paiuts, Cemente, Etc. Samples and Descriptive Price Lists Free. 

H. W. JOH�S M'F'G CO., 87 MAIDEN LANE, N. Y. 
175 RandolpIl St., Cllicago;  1 70 N. 4th St" Philadelphia. 

Mention this paper. 

� DIIt_ .A._ :EI. .A.:El..EI.:':s, 
Pr .. ,dell.e. II. I. ( I'''� Ill.) SI�m!nuteo',..u.W�dlr9m,.l&tIoB. 
_."" w''1h1Irfntti and Oil ly lIulldel' 01 I he' 
H A R R I S - C O R L I S S E N C I N E ,  
With HtIrris' Pat. llnPro'vements, trom 10 to I,O!J!! H. P Send for oopy E nKl neer'. and Steam tAtl!er'. 

M a n u a l .  By ". W. Hili,  M.E. Prloe ' t:ft. MENTION 'IBIS P APEB. 

PAT E tt TS .  
MESSRS. MUNN & CO., In conneotlon with the publi

cation of the SCIENTIFIO AMERICAN, continue to 'ex
amine improvements. and to act as Soli�itor8 uf Patents 
b l=@�� j 

In thl. line of business t.hey have had forty'UM years' ea>ptI'ience, and now nave unequaled facilif,jes for the 
preparation of Patent Drawings, Specifications, and �he 
C::

u
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on Infringements of Patents. AW business intrusted to 
·t�em is done with special care and promptness, on very 
reasonable terms. 

u.fn�IT�f��all';,': .:':���
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a
.rJ'JI��ro 

c
��: 

cure them ; directions concerning Labels, COPyrig�ts, 
DeSigns, Patent�, Appeals. Reissues, Infringements; As
signments, , Rejected Cases, Hints on the Sale of Pa· 
tents, etc. . 

We also send, free of c/large, .. SynopSIS of Forelltn Pa· 
tent Laws, showing the cost and method of securing 
patents In all the prinCipal countries of the world. 

l!If1NN '" CO., SOllcitor. of Pa&enta, 
361 Broadway, New York. 

BRANCH OFFICES.-No. 622 and 62£ F Street. Pa· 
dUe Building, Dear 7th Street, Washington. D. O. 

Ci--' , $ .. BLAKE'S IMPltD'VED PIPE HANGER. 
IT is THE CHIA.PIlSf .U'fD BEST HANGER IN TDE MARKET. .. , '  .. , It saves many expensive Blacksmiths' Jobs; Can be attached � pi e when in , ' 

position. Expansion always provided for. Cheap because it is simple. �itch lines 
of malus e8.sily obtained. No troublesome screws to adjust. . 

J'::ElNXJ:NS J;aE.OS_. SO:t..::El .A.G:ElN'rS, 
7'1 JOHN ST .. N EW YORK. " 1 3  SO. FOURTH ST., PHI LA. 7'9 KILBY ST., BOSTON. 

COLORS RED AND BROWN, 
For painting ROOFS, � ACTOllY and FARM BUIRILCD-K INGS. FENCES IRON WORK, EXPOSED B WALLS .to Made of Pure Linseed Oil and highest 
grades oi rron Oxide. Send for Olrcular. Address 

W. H. STEWART, 
74 Cortlandt Strset, New York. 

READY ROOFING, for new roofs. 

E P P S , S 
C RATEF.�MFORTI NC. 

C O C O A  
W E - H O U S E  AND REFRIGERATOR. 
Directions and Dimensions for construotlon, ,with one 
llIustretlon of cold house for preserving trnlt from 
��·�:e �.,:.

a
:f�·te�:":i�keJft �':'l!1)'�����: 

ta.ined in 8<'IENTIFIC AMERICAN SUPPLEMENT No. 1 16. 
PrIce 1� ceats. To be had at this oftlce and of all news
dealers. 

EVEB.Y I1SER OF M!WINEJn 
SHOULD LEARN 

" ' �'-'""'" to Use' Louse Pulleys, 
information on this subject 
in our U Catalogue No. 55." 
to any address. 

VAN DUZEN & TIFT, CinCinnati, O. 

TO STOVE MANU FACTURERS. 
A decided improvement in Heating Stoves has lately 

been patented, which manufacturers would do well � 
adopt, as more heat Is obtained from le88 fnel than by 
:t'YY�Mf, W:i�ri't�-", �':w�:;��I��� I��'l':

ess GEO. A
. 

PH O N O C RA P HYs�o�h���� 
Works for self·instructlon , by Benn Pitman and 
Jerome B. Howard, for sale by all book·sellers. Cal-
al3ff6'N"Y'J':tft��'l[(Hli���i¥'u���g;;dn��1f."8'! 

IS T H E  O N LY MACH I N E  

��:l �!!-%��S!�'l �fd���
u
��

r
h��f:r���{�t��r work. 

That knits a regular, right-angled hee such as Is knit 
by hsnd. 

That narrows otr the toe. 
��:l f.�\'ts "n'i?t��ri': :��C�\��.\'��fl:�';: size without a 

seam. 
�t '�w.s

tt�n���'b��b�I';.t
o
�r s��:�ed

w�'?:..�· That knit. an elastic seamed.stitc� Suspeuder with button·holes. 
F�';!'�f\!t�j�titc��t� �\��i1 �f::r��it�t��e ���ra 
stitch. Shell stitch, Unique stitch, Tidy btltch, etc., etc. 

It Is now the Standard Machme for Manufacturing, 
and the 
O n ly Fam i ly K n itter thaUlIIs the B i l l .  

For further p�;address 

1amb Knitting Machine lailnfactnriu! Co. ;· 
Box lili, CHICOPEE FALU�, MASS.,U. S. 4. 

SEBAIITlA.N', lIl�.'II. 
I MPROVED i&O '  

Sorl'w Cutting lathe. 
Designed for actual work ; no 

tny. J,athes for wood or metal. 
Drill Pre�ses, Chucks. DrillS, 
Dogs, and machinists' and ama
teurs outllts. Lath .. on trial. 

Catelogues mailed on appllcs
cation. 11il1-;i!!==9I!1ilIiiliiiiill 1 6 liCn'c�:,�a�i� l:�{o� e t , 

VIOLI N OUTFITS 
CouldllilJ of Vloll .. Box" Bo" ... 'felICIa.. lent to an,- ]lIn of the Ullited St .. I!I_ .... on Uo8 dlll'trfal before llujlnr. 

Compact, Substential . Econom· 
lcal, and easily managed : gnar· 
anteed to work well and give 
full power claqned. Engine and 
:.?J��� w:',g��

t
�t!,�,

Cl
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i
Me �� 

Kri:ro"isl1l POWER , . . . . . " � 00 
�q :: :: : : : : : : : :  �.� � P�t on car� at, sPrlniilie� � 

JAMES LEFF:EJ, & CO." 
, ' , Springfteid. OhiO, 0.- 110 Llbertv St .. New York. 

ICE-BOATS - THEIR CONSTRUCTION 
and management . With workfng drawings drta.ils. and 
dlreotlons in full . Four engraVings. showing mode of 
construction. Views of the two fastest Ice-salling boats 
used on the Hudson river in winter, BV H. A. Horsfall, 
M.E. Contelned in SCIENTIFIC AMERICAN SUPPLE
MENT, 1. The same number also contains the rules and 
regulat,lons for the formation of ice-boat clubs. the sall_ 
Ing and management of ice-boats. Price 10 cent ... 

S AWS Wanted 50,000 Sawyers and SAW S Lumbermen to send us their 
full address for a copy'of I!IInerson'. W' BOOk A of SA WS. We are ftrst tG introduce NATUR- A 
AL GAS for heating and tempering Saws 

Wwlth wonderful etrect upon improving thelr w qUality and �1lj{hness, enabling us to reduce 
prices. Address S EMERSON, SlUITH & CO. ( I,.d.), S Beaver Falls, Pa. 

INTERNATIONAL INSTITUTE FOR 
Lique��!NL�P.!;��!"t9. Ne�I!'" 
!MERHl..lN ME4lU!NU)!L DIcrION..lRY. A 
Descriptive WordBook of Tools, Instruments, Machines, 
Chemical and Mechanical Processes : Civil, Mechanical, 
Railway, HydrauliC, a>nd Millitary Engineering ; a HI .. 
to

� 
of Inventions ; General 'rechnological Vocabulary ; 
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��h'�c':Jinl�' By ,ljldward � Kor::t..� ... �or.;in<;"�il �� 
Slit, CIOth;:PI� • For sa!e by MUNN & Co., 
361 1Jr()Sdw.,� 'll y. • 

'FaD and Stave ,folDtel'. 

K E G, 
Hogshead, 

AND 
Mach in ery. 

Over 50 varieties manu
facture,d by 

BOLUES, 
BUFFALO, N. Y. 

[MARCH 27, 1 886. 

TH� 'AMtnI�I�ELt TtLEPUOI ��. 
95 M I LK ST . ,  BOST O N', M�SS:? 

This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186, 787. 

The transmission of Speech,by aillkoown 
forms of Electric Speaking Telephones in· 
fringes the right secured to thi!l Company 
by the above patents, and renders each 
individual user of telephones not furnish
ed by it or its licensees responsible for sucb 
unlawful use, and <!J.ll the consequences 
thereof, and liable to suit therefor. 

THE RESOURCES OF ALASKA.-AN 
Intere.ting pllper by Frederick Schwatka. 'I'lmber 
lands. Yellow cedar and its volue. The salmon Indus
try and salmon canneries. Whale ftshery. Scenery of 
Southeastern AIHska.. The fur 1ndustl'y. Mineral re
sources, Agrieulture. Contained In SCI"'l<TlPm AMEIII. 
CAN SUPPLEMElST. No. 496. Price 10 cents. To be 
had at'this otIlce and from all newsdealers. 

DRAWING I
, Illustrated catalogue 

sent on application to 

INSTRUMENTS. w�'1si�:��r:�' 

OF THB ' 

J dttdifit �mtritau 
FOR 1 886. 

The Most Popular SeleDtite Paper In the World. 
OnIT $3.�O a Il'tt,h�:'b'�;:�,,��aae. :Weekly 

ThiM widely circal ated and splendidly Illustrated 
paller Is publislied weekly. Every number contelus six
teen pages of useful lnfolmation and a large number of 
original engravings of new Inventions and discoveries. 
representing Engineering Works, Steam Machinery 
New Inventions, Novelties In MechaniCS, M�nufuoture8, 
Chemistry, Electricity TeJegrapby. Pllo�graphy, Archi
tecture, Agriculture, Horticulture, Natural TIlstory. etc. 

All Classe. of Reader .. 1Ind in the SCIENTIFm 
AMERICAN a popnlar r .. ""'e of the blJllt. lCIentl8e In· 
formatton tlf the daT.1Wd� Is the alm of the publishers 
to }lmll!Btit bum. �fonIIo _0,,"»&_, J. ,  7 .. 
piiIIIIQIIj! ' �, .... �. To every ��, 
this journal a.1fords a constant supply jlf instrnotlve 
reading. It Is promotive of knowledge and progress In 
every community where It circUlates. 

Tel'ms of SU'bICI·i pt\on.-one , COpy of the SCIEN
TIFIC AMERICAN will be" seut for one ytall'-52 numbers
posts:ge prepaid, to any subscriber In the United States 
or Canada, on receipt of thl'ee dol lal'" and twenty 
cent" by the publishers ; six months. $1.60 ; .three 
months, $LOO. 

Clnbs.-One extra copy of the SCIENTIFIC A�I
CAN will 'be supplied gratis for e1JtTjJ club of jlve�WI"lI 
at ,S.20 each ; additional copies at same proportionate 
rate. 
, The safest way to remit is b�ostal Order, Draft; or 

Express Money Order. MODl'y carefully placed inside 
of envelopes, ' securely sealed, and cOlTfolctly addressed, 
seldom goes astray, but Is at the sender's risk. Ad. 
dress all letters and make all orders, drafts, etol,'JllLY· 
able to 

7 

�"C"NN &; COo. 
36 1 B ro adway N ew York. 

T Et E  

Scientific American Supplement. 
This Is a separate and distinct publlc8.tlon from 

TH� SCIENTIII'IC AMERICAN. but is uniform therewith 
in siz!!, every number containing sixteen lanr, pages. 
THE SCIENTIII'IC AMERICAN SUPPLEMENT Is publlsbed 
weekly, and Includes a very wide range of contents. It 
presents the most recent papers by eminent writers In 
all the prin3ipal departments of Science and the 
Useful Arts, embraCing Biology. Geology. Mineralogl[. 
Natural History, Geo�raphy, A rch91ology. Astronomy, 
Ohemlstry, Eiectrlclty, Light. Heat, M echanical Engl
�ring. Steam and Railway Engineering, �1inlng. 
Sbl� Bulldlng, M arine Engineering, Photography, 
�echnology, ;M:"nufacturing Inliuatries, Sanltljzy En
gineering, Agriculture, HortleultJlre., �e �no_ 
my, Biography. Medicine, etc. A. V&llt amonnt of fresh 
alld valuable information pertelriing to these and allied 
subleots Is given, the whole proflisely llIustrated with 
eJlgravings. The most imporlant Eng(neerl'114 Works, Mechanisms, 
and Manufactures at home and abroad are represented 
lind described in tbe SUPPLEMENT. 

Price for the SUPPI,EMICNT for the United StAltes and 
Canada. $5.00 a yel!oI", or one copy of tbe SCIEN1)U'IC AlII
EItICAN and one copy of the SUPPLEMENT, both mailed 
for one year for ".00. Address and remit by' postal 
ordet:',,* express money order, or check. 

MUNN & Co .. 361 Broadway, N. Y., 
Publishers SCIENTIII'IC AJomRlCAN. 

N EW Y O R K B E LT I N e  A N D P AC K I NC 
'1'0 Jo'iu'ehnl �"bllC .. ibel· •• -Under the faclllties of 

the Postal Union, the SCIENTIFIC AMERIOAN .. is now sent 
CO by post dlreot from, New ¥ork, with regulartty, t o  sub· 

• scribers In Great Britein, India; Australia, and all other 
British colonies ; to France, Austria; BelgIum, Germany, 
Russia:, and all other EUo'Ojlean States ;: J span, Brazil, 
Mexico, and all States of (lelitra!' and So .. .Am�r1ca. 
Terms, when sent to foreign oountries, Canaila excepted, 
t4, gol:!, for SCIENTIFIC AMV.RICAN; one year ; ,9, gold. 
for both" SmENTIFIC AMERICAN an1 S(1PPLEMEN'X for 
one yelll'; This includes pcstlllre;wlilch we pay. Remit 
bi postal or·express money order. or draft to order of 
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