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ELECTRIC WELDING. 
The invention of a new art and its 

reduction to a practical, commercial 
basis is an event of some importance 
in the world's h istory. It necessarily 
has more or less influence on a large 
circle of other arts and industries. The 
discovery of electrical induction, and 
the invention based on this discovery, 
by means of whi�h mechanical energy 
is converted into electrical energy, has 
made electric illumination and a host 
of other commercial electrical applica­
tions possible. Among these applica­
tions, one of the most recent and inter­
esting is that of the electrical welding 
of metals, in vented by Professor E;lihu 
Thomson, of Lynn, Mass; 

The art of welding iron and steel by 
means of the heat of an ordinary fire 
is many centuries old, and it is per­
haps <:me of those simple operations 
which would hardly be considererl a 
subject for im provement ; but the in­
vention of Professor Thomson not 
only facilitates the welding of iron, 
steel, and such metals as havA here-
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Fig. 2.-PLAN VIEW OF THE TRANSFORMER AND WELDING CLAMPS. 

[$3.00 per Year. 
tofore been welded by the old time 
methods, but permits of the welding 
of cast iron. copper, brass, German sil­
ver, zinc, aluminum, and other metals 
which have generally been considered 
poor subjects for the welding process. 
Besides these, this new process has 
been successf ull y applied to the weld­
ing of unlike metals ; iron and German 
si lver. iron and brass, being examples. 

The electrical welding process is not 
particularly adapted to job work, but 
in the regular manufactures, such as 
the making of chains, wood and iron 
working tools. the welding of carriage 

• axles, the joining aud repairing of 
shaftiug. the joiniug of wires in elec­
tric factories, the union of long pipes 
for coils for special purposes, the mak­
ing or repair ing endless hands, such 
as band saws, wheel tires, barrel aud 
tank hoops, it finds its legitimate ap­
plication. It also finds an extensi.ve 
application in shops, for lengthening 
screw taps, drills, reamers, augers, in 
mending chisels and punches, length-

(Continued on page 345.) 

Fig. i.-ELECTRIC WELDING AT THE AMERICAN INSTITUTE FAm, NEW YORK.-PROFESSOR ELIHU THOMSON'S PROCESS. 
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THE SIEDNS REGENERATIVE FURNACE PATENT IN der consisting of a mixture of asphaltum, colophony, 

THE SUPRElIIIE COURT. and wax, then the whites of the paper are freed from 
A suit was brought by t.he Siemens Brothers against any adhering powder with the aid of a pad of cotton, 

'Villiam Sellers and others, of Philadelphia, for in- and an alum solution is applied, in order to tan the 
fringement of this famous patent. The defense hinged gelatine on the paper, so that it may become hard, 
upon the limitation of the American patent by the and not give way afterward in the transferring pro­
lapse of a period of seventeen years ;;ince the date of cess. The transfer is now warmed to a certain degree, 
an English patent of prior granting. The English pa- and transferred to the zinc plate. It is not necessary 
tent was taken out on Jul); 19, 1861, and the claim was to coat the print with greasy ink, and this is impor­
made that the American patent of subsequent date ex- tanto In this case we have a resin image on the metal 
pired in 1878. No evidence was produced to confute plate, which offers suffic;ient resistance, so that we 
Sellers' statement that he never used the invention may commence with a strong first etching, by which 
prior to this date. The United States Supreme Court the finest dots and lines of the image will all be pre­
have decided that the English patent is for the same served.-Photo. News. 
invention as the American one of later date, and hold .. , .... 

that the latter expired seventeen years after the date ProCessor Tyndall Oil LI::;htnillg Condllctors. 

of the English patent. The decision was rendered' Prof. Tyndall, writing to the London Times, says: 
November 14. I "Your recent remarks on thunderstorms and their 
Now that the Supreme Court has disposed of this' effects induce me to submit to you the following facts 

and the dri ven well suit, the ground is clear for the ren- ! and considerations. Some years ago a rock lighthouse 
dering of their opinion in the great telephone suits. It, on the coast of Ireland was struck and damaged by 
is now eagerly watched for, and is expected every Mon- lightning. An engineer was sent down to report on 
day. It will be one of the most important decisions the occurrenCfl, and as I then held the honorable and 
which that court has ever been called upon to render, responsible post of scientific adviser to the Trinity 
and will have a direct and very powerful bearing upon House and Board of Trade, the report was submitted 
the value of the telephone companies' stocks. It will, to me. The lightning conductor had been canied 
affect its value to an extent of many millions of 

I 
down the lighthouse tower, its lower extremity being 

dollars. carefully embedded in a stone, perforated to receive it. 
THE DRIVEN w��; 

'
P�TENT INVALID. If the object had been to invite the lightning to strike 
. ,the tower, a better arrangement could hardly have Some month� .ago: the Umted States Supr�me Court I been adopted. I gave directions to have the con. re?de�ed a �eclslOn III . one of the famous driven well ductor immediately prolonged, and to have added to 

SUlts, 10 which the reissued patent g�anted to Nelso� it a large terminal plate of copper, which was to be 
W. Green ,,:as �eclared a good and valid. patent .. ThiS completely submerged in the sea. The obvious con­seemed to llldlCate a more favorable view of r.eIssues veIJience of a chain as a prolongation of the conduc. than th�t . court has lately taken. But folloWlllg on tor caused the authorities in Ireland to propose it, but 
that �eClslOn comes a new one, ren��red by the same I was obliged to veto the adoption of the chain. The 
court III another ca�e. �he last deCiSion d�clares the contact of link with link is never perfect. I had, 
Green patent to be IllvalId, and probably dlspo.ses for· moreover. beside me a portion of a chain cable through 
e.\·e� Of. all arrears of dues. The patent has explr.ed by which a lightning discharge had passed; the electricity hrmtatlOn, and only th�se who made ,,:ells prI?r to in passing from link to link encountering a resist­
J.a�lUary 14, 1885, were hable for royalties. ThiS de- ance sufficient to enable it to partially fuse the chain. ClSlOn exelI��ts even. them. . Tl:ie abolition of resistance is absolutely necessary in 
The deCISIOn, which was rendered on the 14th mst., connecting a lightning conductor with the earth and is based O? the record in a case,. Nelson '\V'

. 
�reen this is done by closely embedding in the earth a �Iate 

et al. agaillst George Honey, which was orIglllally of good conducting material and of large area. The brought in the Southern �istrict. of Iowa . . The rec?rd largeness of area makes atonement for the imperfect 
went to show that the IllventlOn was III practical conductivity of earth The plate in fact constitutes 
public use in Cort�and, N. ?-,., more than . two. years a wide door through �hich the ele�tricity �asses freely 
before Green applied for hiS patent. ThiS eVidence into the earth, its disruptive and damaging effects wa� acce��ed as con�lu�ive by the Supreme Court, and being thereby avoided. These truths are elementary, th?ll' d?CISlOn was, It IS �nderstood, based larg�l� on but they are often neglected. I watched with interest thl� pomt. A.s yet no copies of the text of the opllllOn, sOllie time ago the operation of setting up a lightning 
wluch was dehvered by Judge Blatchford, have reached conductor on the house of a neighbor of mine in the 
this city . . �t is of interest to note th�t the .Circuit country. The wire rope, which formed part of the 
Court deCISIOn was confirmed by the higher trIbunal; conductor was carried down the wall and comfortably 
�he d?cision appealed from also found the patent to be laid in th� earth below, without a�y terminal plate mvahd. 

_ 4 • , • whatever. I expostulated with the man who did the 
ROADSIDE PLANTING. work, but he obviously thought he knew more about 

The subject of securing shade for roads by planting the matter than I did. I am credibly informed that 
trees at their sides has within a few years been receiv- this is a common way of dealing with lightning con­
ing considerable attention in Europe. In Belgium ductors by ignorant practitioners, and the Bishop of 
especially the work has been taken up with much in- Winchester's palace at Farnham has been mentioned 
terest, and the economic results ascertained. Each to me as an edifice' protected ' in this fashion. If Illy 

PAGE tree in that country is estimated at a cost of 2s. 6d., or informant be correct, the' protection' is a mockery, 
I. �����r���·;;���li�J:�rf�lf'{1. "J. ��:et;n'i)�st,��t:g�nihJ� about 60 cents of American money. This'seems a a delusion, and a snare." 

Price 10 cents. For �ale by all new.dealer •. 

��lffo�����2c��:�nh: :��e�iN;)"J�!.���.�.?: . . ������:-::��.��:�.� 99:15 pretty high figure for a European country, yet further -------.. �.'-< ..... , .... �------
estimates go to prove that such plantin'" is a most profit- The PepperlDlnt Crop Abu ndant. II. BOTANY.-The Tree of Heaven.-The good points. of the allan- ... thus tree, and its use In sub-tropical elfects in landscape garden- able investment. Since 1881 it is claimed tlIat the trees Wayne County, N. Y. , is noted for its great growth Ing . .... . . .. ........... ... .. . . . . ...... . . ; ........ ........................ 9924 planted have !ncreased to several times the value of of peppermint, and this year the crop is very large, III. CHEMISTRY.-An Improved �'orm of Elliott's Gas Apparatus.- . . b By J B MACKINTOSH A odillc tlon of this well know a the capital originally invested in them. Larch, spruce, It being estimated y a correspondent of the Graphic tU8 d'e8i'�/ned to �void tb; inTrO duction of air, and to dim�ni�hH'[�� D'S,;:�riu�fjtt�';.��--1i�������t�':,�(;ti;;n •. t',;v;;"ved'iLn;i'iiu;'i:;y:pro: 9314 and fir were largely used in these Belgian plantations. that it will yield over 200,000 pounds of oil. The size 

ducts In the manufacture of nitrous ether . ...... . . ........ .. .......... 9925 At the Manchester meeting, in the present year, of of the crop is a detrimen t to the growers, because the 
.JYg��:;.����:, 'Y.:Jr:aii� ,,!o�\!ft�e::.!�nv'f.���er��"B�:::a:,Y��::;;l� the British Association for the Advancement of Scie.nce, oil is lower than it has been for thirty years past. The 
m:r.t���.ti;";'ii;;';';'fCariiuiiicA;;ldiii·B;;';'::�By·(i:·A:'CRAMPTON 9925 the subject of forestry was discussed, and tree culture usual price is $2 a pound, but the present quotation 
���u�;�j,?��::g��(;;;,1�t�sago��:� • .irf:g:��,:(.r����t���J����.I��.�� 9924 was strongly recommended to the English farmers. In is $1.80 . Aside from the product in this one county 

this country the subject of forest preservation is studied in the' State of New York, three counties in Michigan IV. ENGINEERING.-An Improved Triple Expansion Engine.-By WM. M. HENDERSON.-A simple marine engine employing triple more every year, and legislation is applied to saving yield a small product. The crops in these two States expansion and involving the fewest possible- number: of patts.-,-2 I I ilIu.trations ........................ .......... , ................ .......... 9919 our woods, and it is to be hoped that very beneficial comprise near y al of the peppermint that is grown in 
ni;�: <&o.t'";.�[�����f p�����:l �r���;Oe�n��\';.�i��,,�:�r��p:�; results will follow the work already in hand. But il). the world. Gt-rlDany produces some, but nl0re is sent into "as of hh>:h illuminating power ......... . . . . . ..... ; .......... ;" .... 9912 preserving forests, only half the subject 'is covered. from this country to Germany than is brought this way. 

v. MISCELI.ANEOUS.-Bread Ovens tor Armies In the Fleld.'-A New trees should be planted, and the example set by Nearly all that is furnished to England, France, Rus-
l\����'l:ear��;��JIN�;lt�a�I�'!.c��:.i.� . .  ���.�n.���.��?I�����?�.��.���!i912 some of our New England cities shOUld be followed sia, and Austria is furnished by the United States. Silk in Yucatan.�Note on Mexican silk .... .... . ... .. ...... . ........ . 9911 
tefeei�:�t��rt.�iJ:?��n:���.E;����':.��'tt. n�t.;':e r��e�:����3�� everywhere. The season for doing such work is rapid- The harvest begins usually in the last of August. 
tions.-2illustration ...... .......... .. ...... . ... . ; ...................... 9916 Iy passing, Fall planting will soon be over. It is to The plant is cut, like clover, with a cradle, raked into 'The Ceylon Pearl 14ishery.-How pearls are pr3cured. the.per-sonnel of the ves.els, and capaCity of the dlvers.-HlIustrations; ... 9924 'be hoped that much will be done by our agriculturists cocks, when it is allowed to wilt a little before it is 

VI. N A V AL ENGINEERING.-Hlstory of Submarine Mil)llm.-By andfariners in improving the appearance of the shade- taken to the distillery. The process in distillation SAMUEL RODMAN, ,1R., U.S.A.-Commencement of an exb"sustive ' t' til th I f 0 t b Th I . paper on the sul>ject of torpedoes, bringing tbe . subject . down to less roads,' and at the same time making a favorable coil Inues un e ast 0 c o er. e p ant IS th��'li,e;Jr��'itt:�::��l c��� y��;.!.i1\,r:;'![��t;'&'b':ibiY"iIi� 'f;'8te�t m1investment, not of such distant realization as is usually brought from the fields in large wagons and tightly 
Ini�: E;r����S�a��dIJ��:r���oe':,t·;;j'tii;, .. Marliie .. Eniiliie:�By 9917 supposed. packed in steam-tight vats. The stearn is let into the 
���N��r�11::'i��lii.-;;-t}0i.8�t��:�ld iu:�ga��. ���;::/t'i,�Tn!� • I • , • bottom of the vat, and the oil from the plants thm 
���l�; �1�ha��.i�����.���.������.��p�.c:.?���?��:�I��.�����,.::'.i.t.�OOI7 Tran.Cer. Cor Zinc Etching. volatilized. The oily vapor and steam pass through 

A Q6W 'method of preparing transfers for the zinc a condensing worll1 into a receiver, where the oil, VII. PHYSIOLOGY AND·HYGIENE.-An IDtroductl.On to the ·Study of the Inlluence of Diet in the Production and Treatment of Skin ,etching process has lately been introduced by Jaffe being lighter than water, is dipped off, and is then put 
1��:r':,"s��·��Yog�;;i'I�r :;'�I\�:tl!�t�l:e\':�t::;n ���f����I.��� 002'�aniI Albert, of Vienna. With the nSllal method of up in tin cans holding twenty pounds and taken to 

Vill. PHOTOGRAPHY.-How to Make Photo-printingPlates.-Hu.. making transfers in greasy ink, it happens some- the'refinery, where it is refined and put into twenty-one 
n�k;·J'��i��.s .. �.�.��t.��.��.�.�� .. ��r�: . . �������.��.���.��������.�.�� 9911 times, in transferring the developed greasy image to ounce bottles, eighteen bottles to a case, labeled, and 
so�iI���Wr':..�ti�l':;oPe�:�?tV,eI(,,?.:;uPa:'�on':.t:�ppYt�ago�of�g::; the zinc pllite, that the lines or dots of the image will shipped to all parts of the civilized world. new and efficient developer . ... . .... ; ..... ... ............. ; ............ ·9912 be crushed and become broader. To prevent this, .4.' • 

IX. TE<1SNOJ.OGY.-Improved Flax Scutchlnlt Machlne_""A'new ·.Ja1feandAlbert have modified the process in the fol- SOUTH 'OF ENGLAND TELEPHONE COMPANY.-The factory machine, the lDventlon of M. Cardon, of li'ranc,e:, 'prQd'ucirig , .. larger product at a cheaper co.t.-.llIu.tratlon�.; ... , .... :_;_ .. : .... 991J> lowing inanner. The image on the bichromated paper directors of this 'company have declared a dividend 01 New Apparatus for CondensinJl Gases tn Contact with Liquids.-' By Professor LUXGE.-A simple apparatUl!, designed to supp.lant is developed in the usual manner with greasy ink, but, 6 per cent per annum on the preference shares for thE ooke towers and simtlsr 8trncture� tn chemica1 works.-l illustra-
tlon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .  9914 after the paper has been dried, it is dusted with a pow- half year ended 31st. October. 
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NEW THERMOMETER SCALE. I winged females by their smaller size and greater un-

BY J.  ABllER. rest, and whl'n the former are most abundant the lat-
1 have recently devised a new scale for the thermo- ter have disappeared. At the present writing the 

meter. I divide the space between the absolut.e zero males are fast dying, and drying up, but the impreg· 
i-459·4° Fah.) and the freezing point of water into nated femall's still survive, though there have been 
1,000 degrees. The advantages which it presents are : 

I 
snow and several white frosts. Some of the later born 

1. It has no minus degrees, and not a conventional, will doubtless live on till the leaves have fallen ; but 
but an absolute zero. Hence no ambiguity can occur. all will perish with the first severe frost, and the 

2. It will be very convenient in reducing the meas- specills will be perpetuated through the winter egg, as 
urement of gaslls to the standard temperature, which is already set forth. The first e�gs were observed on 
the freezing point. The temperature of a gas will be so the 8th of this month. My observations show that the 
lDany thousandths of the volume it would occupy at winged emigrants from the hop, while preferring the 
the freezing point of water. A gas in the new scale damson, feed and breed on all other varieties of Pru­
expands 0·001 of its volume, measured at the freezing nus which I have had an opportunity of examining, 
point, for each degree of increase in temperature. and which include the Bullace (a yellow plum), the 

3. The degrees ar" smaller than those of other scales. Victoria (large red), the Black Diamond (large black), 
Hence greater accuracy may be had when we use the Yellow Gage, the Grel'n Gage, and the Orleans. 
whole numbers only. Each degree is almost exactly 'l'rees examined in counties where no hops are grown 
half a degree Fah., the ratio being as 30 to 6 1. reveal only the plum aphis (Aphis pruni). This species, 

4. A thousand, a round number, expresses the whole which remains on the plums the whole year, also occurs 
range of temperature, in the solid state, of water, the in late autumn in the agamic winged fell ale, the 
most useful substance. winged male, and the wingless sexual female forms; and 

5. The two principal points are absolutely fixed. though often mixed with the hop Phorodon, is easily 
The boiling point is objectionable in this regard, for recognized by the want of coru icles, and by the greener 
it varies with tha atmospheric pressure. color, darker members, and black eyes of the true fe­

Here are· some temperatures in what I propose to male, which oviposits in similar s ituations as t.he Pho-
call the milligrade scale: rodon, and whose eggs are scarcely distinguishable 

M. from those of t.hat species. 
1366· . . . . . . . . . . . • . • . . • • . . . . . . . . . . . • • . . . . . . . . .  WaterboilB. The absence of Phorodon multiplication on the hop, 1293° . . . • . . . . . • . • . • . . • • . . • . . . . . . . . . . . . . • . • . • . . .  Alcohol boil". 

and the manner in which stray plants in field or hedge-11349. • • • • • • • . • • . . • • . . • • • . • •• • • • • • • • . • • . . . . • . . .  Blood heat. 
1000Q . • • . . . • . . • • • • • • • • • • • • • • • • • • . • • • . • • . . . . . . . . . •  WaterfreezeB. row are forsaken, while what I have described is going 

853P • • • • • • • • • • • •  • • • •  • • • • • • • • • • •  • • • • • • • • • • •  • . Mercury freezes. on upon plum, is as marked as the freedom of plum in 
OQ • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • . • • • • • • • •  Absolute zero. early summer after the winged migration therefrom to 

For common u!!e the scale would not extend below the hop. 
653°. The observations here recorded have shown (as such 

Strathroy, Ontario; Canada, November 11, 1887. minute obl,ervations always do) th e unreliability of 
C) I • • .. inexpert testimony. As in A merica, thiR has been a 

[FROM THE GARDENERS' CHRONICLE, OCT. 22, 1887.] year of exceptional freedom from hop lice in England, 
The Problem o .. the Hop Plant L ou8e F ull y Solved. and when I first visited the hop yards at the com-

Will you permi t  me to announce through your col- mencement of the gathering, I was told very generally 
umns a discovery of no smal l  importance to the hop by laborers and owners that no lice had been noticl'd 
�rowers of England and of the world? It is known in lately, whether on t.he hop or on the damson, and 
America that I have for some time heen making in- ! that I should find none. Yet, though the leaves of 
vestigations on the habits of the hop plant louse I the hop were .remarkably free, I had no difficulty in 
(Phorodon h1t1nuli, Schrank), especially with a view of finding the l ice in the burrs, or crawling in all condi­
soh·ing- the mystery attachin� to its winter existence. tions through the loose texture of the sacks being 
A 1·eS1t1ne of the results up to the middle of last August filled by the pickers, while the first deposited on plums 
was made public at the late meetings of the American were detected on the very first tree examined. 
Association for the Advancement of Science, and also In conclusion, I have been struck with the great 
of the British Association, and has already appeared in similarity in the general aspect of things both on the 
abstract in your columns, September 17 last, p. 333. hop and the plum here and in  America. Everywhere 
That abstract gave the ascertained facts and predicl!>-. parasites and predaceous ellemies of the lice belong­
tions up to the time I left America (August 17) ; ·and ing to the same or similar genera, and in some in­
while one of my most trusted observers has been fol- stances the same species, and everywhere the omni­
lowing the closing phases of the annual life cycle of the present red spider (Tetranychus tetarius), and its 
species there, I have been doing the same here in Sur- equally omnipresent circular red eggs at this season ! 
rey and Kent, and particularly on Mr. Charles White- And while the lower average summer temperature 
head's place near Maidstone, where all the conditions wi ll cause fewer generations of the Phorodon to be 
were favorable. Although I have not yet received the produced in England (probably only six or seven) than 
final results from America, I feel quite conv inced that in America (where thirteen have been traced this year), 
they will prove similar to those obtained here, which and the beginning and ending of the insect's activity 
llay he summed up (omittin� m uch interesting detail) will be more abr upt there than here, yet in all essen­
as follows : tial points the life history of the species in the two 

During the hop harvest (this year in Kent at its I countries is th same.-C. V. Riley, Tunbridge Wells, 
height the last week of September). and some ti me I October 10, 
prior thereto, the insects are fast getting wings. This ... ��----_ ... ________ _ 

is the only winged generation produced on the hop, How to Plant Decidu o us Trees. 

and all individuals, irrespective of brood, show the thIJ transplanting of trees, a writer in the (}ar-
tendency to become winged, so thoroughly is aphid en (Lonnon) gives the fol lowing advice, wh ich is both 
life, like p!:tnt life, influenced by temperature and sea- practical and timely, and as applicable to this country 
son. The first to get wings are agamic females, and as in England. 

337 
treatment is unnecessary when the trees are small 
and carefully lifted, as they should be. 

I prefer dry planting when the soil is in good order 
and finely broken; tbe soil can then be got in among 
tile roots well enough to answer the purpose. In that 
case the point of most importance is to take the plants 
up well. Dig round them in a circle, as far off the 
stern as the ends extend, and release the latter carefully, 
so as not to break them ; then, with a sharp knife, cut 
off the tap root close to the stem, and all ends that 
may happen to have got accidentally bruised, and, 
having roughly estimated the quantity of roots lost or 
injured, make amends by reducing the head in propor­
tion. Cut out all weak shoots close to the stem, and 
remove any that grow upward or cross each other· in 
the center, retaining only the best branches in the 
best positions, and. if any of them be too long, shorten 
them. Then, having made a pit large enough to hold 
all the roots, fill in with some soft, well-worked soil, 
and press the roots into position without bruising 
them. Hold the tree u pright while the hole is being 
filled in, and shake it, in order that the soil  may get 
well worked in between the roots. When the tree is 
properly placed, fill u p  the rest of the hole, and tread 
it well  in, 110t by pressing the soil close to the stem. 
but by treading on it all round where the points of 
the roots are. When pretty firm drive in three stakes, 
in a sloping direction, so as to meet at the stem, and 
to these fasten the tree, so as to prevent wind waving. 

A much neater way, however, of fastening trees is to 
drive three posts into the ground, in  the form of a tri­
angle, and nail some slabs to them. I have moved 
cedars 35 feet high, and fastened them quite securely 
in this way, the posts blling driven into the ground 6 
feet deep. But though deciduous trees show uo;; so 
well when they are at rest, that period is not so ap· 
parent in the case of evergreens. It needs close ob­
servation t.o ascertain when they are at rest. With 
some it is at midsummer, with others later; but the 
cause of so many failures in transplanting evergreens 
is moviug them when they are in active growth. If 
the foliage has attained its full size and proper color, 
and if the last growth made has assumed t he same 
color as the rest of the trees, transplanting may be done 
with safety. If the ground where the trees are to be 
plantl'd is dry, it must be well watered; and even the 
branches must be sprinkled if the weather is warm. 
Plants taken out of peat form an exception, for it fre­
quently happens that a ball of earth, larger than the 
entire root space, lifts with them, and they are thus 
unaffected by removal. They do not, indeed, lose a 
fiber. 

To recapitulate, planting successfully consists, first, 
in removing the plant from the place in which it grows 
without disturbing its roots much ; secondly, if any 
roots have been lost, cut in the head so as to lessen 
the work which the roots that remain have to do ; 
thirdly, in l'lacing the tree again in the ground where 
it is to stand, solidly, and with the roots as neat·ly as 
possible in the position in which they were before re­
moval ; and lastly, in supply ing moisture, if it be de­
ficient. and in so fastening the tree in its place that i t  
shall not afterward b e  injured by wind waving. 

E. B . 
... .... 

Brick Clay. 

The following analysis of blue clay from Farmington, 
Maine, was made by Mr. W. V. Wentworth, and may 
be of interest for reference: 

SiO •........... ....................................... .... 63·69 
AI.O. ........ . ........ .... ............................. 17·02 

]·eO and Fe.O. (mostly FeO). . . . . . . .  . . . .  . . . . . . . . . . . . . • . . . . .  10·18 
CaO . . . . . .  . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  . •. . . . . . . .  0·97 
Na.O. . . . . . . . . . . . ....................... ... .............. 4·O"J 
H.O... .... . . . .  . . .. . . . . . . .. . . . .. . . . . . . . . . .. . . . . . . . . . .. ... 4·05 

99·93 
An approximate mechanical analysis g'we t.he follow­

ing results : 

they instinctively leave the hop yards and settle upon The best time for plant ing trees and shrubs is when 
different varieties and species of Prunus and hegin at t.hey are dormant, that is, after they have lllade their 
once to breed and bring forth young. Their flight is season's growth and before they have begun to start 
much influenced by meteorological conditions, but afresh. Deciduous trees speak for themselves ; when 
they swarm in the air during mild and pleasant  days. their leaves have fallen they may be said to he at rest, 
On Illy very first visit to Maidstone, several settled on and they should be transplanted before the buds have 
my person while I was being driven from the station, begun to swell. Not that there is much mischief in a 

Coarse sand . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . • . . . .  3·73 per cent. 
Fine sand.... . . . .  . . . .  . . . .  . . • . . . . . . . . . . . . .  . ...... 22·97 .. 

and where wind and temperature were favorable I little delay, but the proper time is before the buds Fine clay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .. . . . 69.25 .. 
have known them, in  a single day, literally to cover have become excited. The next point is to take up Water.... . . . . .. . . . . . . .. . . . . . . . . . . . . .  . . . . . . . .  . •• . .  4·05 " 
certain sheltered damson trees close to a hop yard, the tree with every fiber, if possi ble, undamaged, and 100·00 per cent. 
where but few could be detected on such trees the pre- more care is required to do this than many think pro- The sand was mostly feldspar, with traces of quartz vious day. They array themselves on the under side per to bestow upon it. I have seen valuable trees lit- and mica. The clay is used for brick making. -..Amer. of the leaves, heads generally all in one direction, and 

I 
erally torn up by the roots in some nurReries because Jour. Science. 

in a very few days they are intersprinkled with their, men would not take the trouble to lift them properly. .. I • •.. 
pale and wingless young, though each produces but How, therefore, can such trees be expected to thrive An Improved Earth Plate. 

four to five before dying.
. for at least a season or two after removal? Again, if Professor Dorn, in the Electrotech. Zeits. for October, 

These wingless individ uals ar� the only generation t.he roots are mutilated, the head of the tree must be proposes a form of earth plate which should btl valua­
produced in autumn on Prunus, and are the true sexual reduced in proportion. Moreover, in planting, the ble to all observers of earth currents, if, as is claimed 
females. White at first, they become yellowish· orange earth U\ust be made to fill up all the interstices be- for it, it  reduces polarization to a minimum. It con­
and olivaceous with maturity, the bead and the melll- tween tbe roots-there must be no hollow places; and, !lists of a flat open box, made of wood or cement, and 
bers darkening. The last to acquire win�s in the hop when a tree has been much mutilated, it is a good plan coated inside with asphalt. This is placed at the bot­
yards are males, and they settle upon the pl um leaves to puddle or, at least, make the pit in which the tree tam of a hole in the ground. An amalgamated zinc 
(this year most numerously October 5), and fecundate is to be put a kind of mud hole, that is, pour into it plate lies flat in the box, and an insulated wire leads 
the females, which thereafter lay a fe w eggs (not more two or three pailfuls of watl'r, and throw i n  a cone of from it to the surface. Care must, of course, be taken 
than four or five) around the latent buds, and in any loose earth ,  on whicb the tree should bl'placed, spread- that the joint is well covered, so that nothing but 
crack or sheltered part of the t\vigs, especially of the 1 ing out the roots well and fill ing up all round wi th zinc is i n  contact with soil. An earthenware pipe 
p revious year's growth. The eggs, at tirRt yellowish- loose soil. B y  moving the tree sideways, backward stands on the zinc and rises to the surface. The box 
green, soon get darker, and finally black, and become, 

I 

and forward, l ifting it now and then a little, and con- is then tighUy rammed with clay, soaked with con­
in time, more or less covered with dust particles, mould , tinuing to fill in with earth, it may be made a fixture centrated zinc SUlphate solution, and the hole filled up. 
the exuvial of mites, etc. , which adhere by means of the at a proper height, and a little patience will enabll' Solid sulphate is dropped down the tube and sol ution 
sticky" honeydew " everywhere prod uced by aphides. 

I
· you to hold it moderately firm until stakes can be poured -after it. A little fresh sulphate from tille to 

'l'he winged males are easily distinguished from the put in to support it and the sol1 settles. This kind of I time wil l  keep t.he plate in order. 
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A NeU' Rock Breaker and Dredge. 

A solution of the difficult. question of widening and 
deepening the Suez Canal, at the Suez end, appears to 
have been provided by Messrs. Lobnitz & Co. in  a large 
marine dredger launched from their yard at Renfrew 
on October 6. This vessel, which is named the De­
rocheuse, is intended to inaugurate a new and simple 
method of excavating subaqueous rocks. She is very 
powerful and strongly built, and embodies a novel 
principle in rock breaking, invented by Mr. H. C. Lob· 
nitz. Instead of using the ordinary system of boring 
holes in the rock under water, and breaking up the 
rock by means of explosives, the work 
is done by means of heavy blows with 
long chisel-shaped cutters. These cut­
ters weigh each about four tons, and, 
when dropped upon the rock, they 
break it up, and dislodge it ready for 
removal by dredging. This has been 
demonstrated by various dry land 
trials with these cutters on some of 
the hardest rocks to be met with in 
Scotland. The cost of excavating and 
removing rock by the blasting system, 
when working at, say, 30 feet under 
water, may be stated at 20s. per cubic 
yard. With the new system, of which 
the Derocheuse is the pioneer repre­
sentative, 4s. per cubic yard will easily 
cover the cost of breaking the rock 
and raising and carrying away the 
debris. 

Various trials, which were carried 
out from March to .June of this year 
at CraigmilIar Quarry, Edinburgh, 
nnder the personal supervision of en­
gineers from the Suez and Panama 
Canal companies, and Scotch and 
French engineers, have given most 
satisfactory results. At the last of 
these experimental trials the results 
showed an average of over 6 cubic feet 
of rock dislodged for each blow of a 
cut.ter weighing less than two tons. Similar results 
were attained at the other trials. The lowest average 
result was about 4 cubic feet per blow of this light 
cutter. 

The dimensions of the Derocheuse are : Length, 180 
feet ; breadth, 40 feet ; depth, 12 feet ; and she is dividerl 
into eighteen water-tight compartments. She has ma­
chinery on board of a total indicated power of 1 ,000 
horses, including hydraulic engines and rams for work ­
ing the ten rock cutters, which are each 45 feet in 
length. For theRe, ten 6 ton hydraulic hoists are pro­
vided, capable of l i fting to a height of 60 feet, and 
working with a pressure of 1 ,000 pounds per square 
inch. By means of a set of levers, one man can ma­
neuver the whole rock-breaking apparatus without 
moving from his post, everything being !lelf-acting and 
aim pIe. 

The rock, when broken and dislodged, is immedi­
ately  lifted' by a powerful dredging apparatus, the 
buckets of which wOI'k between the 
rows of cutters. This dredging lIIa­
chine is fitted with Lobnitz's guide 
wheel and pitch wheel driving gear, 
and is specially designed for the pre­
sent  purpose. It is capable of dredg­
ing from a depth of 10 feet down to a 
depth of 40 feet below the surface of 
the water, and will dredge ordinary 
material with ease and economy, and 
wi l l  also remove rocks of the most re­
fra'}tol'Y nature. 

On derk the Derocheuse is fitted with 
various powerful winches and cranes. 
There is special .hydraulic gear on deck 
for Illaneu vering two steel pivots, which 
enable the vessel, when at work, to 
adopt a very neat system of covering- ­
the ground by a series of concentric 
curves. Thus the work never stops 
for the purpose of maneuvering, and 
every portion of the ground can be 
properly dealt with, leaving a level 
surface. In short, nothing that could 
tend to make the vessel efficient for 
her purpose has been omitted ; and 
comfortable accommodation is pro­
vided in the vessel for the civil engi­
neers, officers, and crew who will work 
her. Having twin screws, driven by 
two pairs of independent compound 
engines, solely used for propulsion. the Derochpuse will 
steam out to her destination,  where she will immedi· 
ately set to work upon the rocky part of t.he bed of the 
Suez Canal, where there are about three million tons 
of very hard rock to be removed. 

During the last six years Messrs. Lobnitz & Co. have 
built  for the Suez, Panama, and other works more than 
26,000 tons of dredgers, floating cranes, hopper barges, 
and tugs, with over 20,000 indicated horse power of ma­
ch inery.-I1'on. 

J tituiifit �mtritan. 
THE " ROBINSON " VICTORIA. HANSOM. 

The popularity of the Hansom cab, patented in 1834 
by Mr . .Joseph Hansom, is attested by the fact that 
there are now some 10,000 in use in the city of London. 
Hitherto they have bflen distinctively a closed vehicle. 
By a recent improvement, which we here illustrate, 
this feature is disposed of. The " Robinson " Victoria 
cab provides at will  a perfectly closed Hansom, undis­
tinguishable from the ordinary one, or an open car­
riage, adapted for full enjoyment of the pleasure of a 
drive in fair weather. 

Besides this feature of opening or closing, other im-

THE ROBINSON VICTORIA CAB-OPEN. 

provements are introduced. Thus the wheels have 
heavy rubber tires, similar to those of bicycles, so that 
a quietness of motion i s  by this feature alone insured 
to a conaic�rable extent. The sash frames are metallic, 
and move in rubber-cushioned grooves, so that whether 
open or shut they cannot rattle. 

The cab can be opened or closed by the driver in 
three second�, while the horsfl is on the full trot. No 
intervention of the passenger is required. A sudden 
shower does not bring about a delay for putting up 
side curtains or adj usting other fixtures. 

To close it, the two parts of the roof and the back are 
moved by one hand, without any noise, smoothly into 
their place. The action of the foot upon a pedal almost 
simultaneously raises the two side sashes, and the in· 
terior is completely inclosed. The reverse series of ope­
rations effects the opening. A slight pressure upon the 
foot pedal drops the side windows. A stud upon the 
roof is pressed, which releases the catch. 'l'he rear half 

THE ROBINSON VICTORIA CAB-CLOSED. 

of the roof and the back drop down. Reaching  forward, 
the front half is pulled back, when it folds into place 
l ike an ordinary buggy top. 

Our il lustrations show the cab both open and shut. 
The general system of construction is  also clear from 
them. It is needless to insist on how great an improve­
ment this brings about. The transport by cab wilI as­
sume a new aspect when the occupant can effect the 
journey in an open vehicle, with the knowledge that 
on a sudden shower of rain it can be instantly closed. 

(NOVEMBER 26, 1 887. 

The inventor, Mr . .J .  C.  Robinson, o f  London, whose 
present address is 140 Nassau Street, New York, has 
been interested in various street railroad enterprises in 
Europe, and having j ust completed the successful 
organization of a similar company in London, is now 
here to effect the introduction of this vehicle in our 
streets. After a personal trial of it we wish him every 
success, believing it to be a decided advance upon the 
ordinary Hansom and the coupe. 

,. .  e . ., 
Progre88 of" 'rrlple Expan8lon. 

The Drummond Castle, the second of the Castle linll 
of Royal Mail steamers which has been 
tripled by Messrs. T. Richardson & 
Sons, of the Hartlepool engine works, 
lately left Hartlepool for a full  
speed trial of her new machinery. 
The original engines were built by 
Messrs . .John Elder & Co. , in 1881, 
and were of the two-crank compound 
type, having (lylinders 51 inches and 88 
inches in diameter, with a stroke of 
4 feet 9 inches. '.rhese have been con­
verted into three-crank triple expan­
sion, with cylinders 33 inches, 55 inches, 
and 88 inches, steam being generated 
in three very large dou ble-ended 
boilers, at a pressure of 150 pounds. 
During the twelve hours' trial the 
engines worked most satisfactorily , 
after which the ship was taken over 
by the representatives of the Castle 
Company, and left for London, where 
she arrived in due time, having made 
a very successful passage. 

Besides the alterations to the main 
engines, a large refrigerator has been 
fitted, by means of which the passen­
gers will be supplied with fresh meat, 
fish, milk, etc. , throughout the voyage. 
All the cabins which were damaged by 
fire in London have also been renewed 
by Messrs. Withey & Co. , of the Mid, 

dleton Shipyard, and the whole of this work w as 
accomplished in the short space of fourteen weeks. 
Messrs. Richardson & Sons have been advised by the 
Currie Company that the saving of fuel on the Grantul ly  
Castle, as  compared with the old engines and boilers, 
has been 34 per cent on the voyage frolll London to Cape 
Town, and this great success has resulted in a deeision to 
place their finest steamer, the Roslyn Castle, in Messrs. 
Richardsons' hands to triple, and she will arrive in Har­
tlepool early next year. This great saving in fuel h as 
also been accomplished in the Union Company's steam­
ship Trojan, which has j ust returned from her third 
Cape voyage. It is an interesting fact that the Drum­
Illond Castle's engines complete the large total of 30,ono 
indicat�d horse power man ufactured by Messrs. Rich­
ardson & Sons si nce last .January . -The Engineer. 

.. . . . . 
Carpet M o Ut 8  a n d  Beetle8. 

A correspondent, in a seemingly discouraged Illooel, 
writes to the Carpet T1'ade and 
Review saying that carpet moths are 
playing sad havoc in Detroit, Lan­
sing, and other cities at the West. 
Ordinary poisons seem to make them 
fat, and he appeals to the editor to 
suggest some remedy, adding that it  
would be hailed with pleasure by the 
sufferers and the trade generall y. 

The editor, after reminding the cor­
respondent that he has already pub· 
lished several articles on the habits of 
carpet moth s and bpetIes, adds that 
among the most effective remedies are 
kerosene oil and corrosive subl imate. 
Wads of cotton saturated with kero­
sene oil and placed in the cracks be-

- tween the boards of floors are said to 
be efficacious against moths and carpet 
beetles. Corrosive sublimate is, per­
haps, a still better remedy. Dissolve 
in an open jar one tablespoonful of 
corrosive sublimate in two quarts of 
boiling water, and after al lowing the 
solution to remain undisturbed a few 
hours, apply it to both sides of the car­
pet or rug, using for the purpose a 
small whisk brush. It is not necessary 
to use more of the solution than 
enough to slightly dampen the surface 
of the fabric. As the solution is poi­

sonous, it should be plainly labeled. In the case of 
carpet beetles, it is sometimes necessary to reduce the 
quantity of water in the solution, using but one quart 
instead of two. 

.. , . . .. 
THE Carriage Builders' National Association, at 

their last Illeeting, passed a resolution approving of the 
adoption of 4 feet 8 inches, Illeasured from outside to 
outside of tire on ground, as the standard track for 
carriages in the United States. 
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AN DlPROVED CLOTHES RACK. 
A convenient attachment to bedsteads, walls, and 

other supports, which can be easily swung out for use 
and as readily folded back out of the way, and which 
will be firmly held as a meanll for hanging up clothes, 
is  shown in the accOllJ panying illustration, and has 
beeu paten ted by Mr. Francis W. Weis, of Louisa. 
Lawrence County, Ky. A metal disk is fasteued by 
screw� to the head frallie of a bed or other support, ano 
on a concentric annular ridge of this fixed d isk is 
mounted to turn an outer disk, being held in place by 
a screw pivot passed centrally through both disks in to  
the frallie. Lugs limit the rotation of  the movable 
disk, and in an eye projecting from its periphery is 
pi voted the forked end of a rack, adapting the rack to 
turn over with the movable disk and fold again�t the 
outer face of the same, as shown in the sectional view. 
The outer end of the rack is also forked to elubrace 
loosely an eye ph'oted thereto and projecting centrally 
from the inner face of a double-bowed spreader, from 

WEIS' CLOTHES RACK ATTACHMENT. 

which coats, jackets, etc. , may be hung witbout wrink­
l ing. the spreader being also adapted to fold against the 
rack when the latter is folded back out of the way. 

. . .. . .. 
AN IMPROVED HAY COCKING JUCHINE. 

A machine adapted for gathering hay 01' other fod­
der crop from a field, and discharging it on the ground 
in compact piles, for protection against storm, is  illus· 
trated herewith, and has l..oeen patented by Messrs. 
Thomas and Henry Hale and Sylvenous D. Harvey, of 
Wales,' Erie County, N. Y. To the main frame there 
is held a box which receives the hay from the elevator 
and distributer, the  distributer working back and forth 
over the open top of the box, while the elevator takes 
up the hay from a rake which lifts it from the ground 
as the machine is drawn along. The rake is composed 
of a series of tines fixed to a transver�e !lhaft, and con­
trolled by a lever within easy reach of the driver, the 
,uovement of the lever backward bringing the out­
turned lower points of t.he tines close to the grol{nd to 
lift the scattered hay or other crop agaiust the back of 
!Ion inclined slide. As the hay rises upon the tines it is  

.. -

1titufif it  �mtritau. 
bing, which moves freely over and hangs from a roller 
journaled across the upper forward corner of the' box, 
the slats resting upon cleats fixed to the sides of the 
box, guide rods preventing buckling and insuring the 
travel of the distributer belt in true horizontal plane 
backward and forward over the open top of the receiv­
ing box. 

The distributer is operated by slotted bars pivoted at 
each side of the box, 
a block with a wrist 
pin sliding in the slot 
being connected with 
a crank arm on the 
sbaft of a gear wheel 
operated by the main 
driving wheels, to 
swing the bars for­
ward and backward 
with the advance of 
the machine. thus 
laying the hay even­
ly in the receiving 
box. The bot.tom or 
floor of the box is 
composed of a series 
of rods or tines fixed 
to a cross bar, to one 
end of which is at-
tached a cran k arm 
connected with a rod, the back end of which is pivoted to 
a lever fulcrumed to the side bar of the frame. The 
back of the box is also composed of a series of tinfls 
fixed to a cross bar journaled to lugs at the rear upper 

corners of the box, and to an ollter tine there is fasteu­

ed a rod. the other end of which is pivoted to the lever 

fulcrumed at the side of the frame. This lever is con­

nected to the back end of a pull rod, attached at its 

forward end to a hand lever in reach of the driver. 
By pulling back this hand lever to the position shown 

in the illustration, the floor and back of the box are 

closed to receive the hay, but when the box is filled the 

driver pushes the lever forward, and thus lowers the 

box bottom and "aises its back to quickly discharge the 
hay or fodder as the box is drawn along, leaving the 

crop thus gathered in a perfect cock well calculated to 

protect it from storm. 

.. . . . .. 

AN IMPROVED TRUNK HANDLE . 
A handle for trunks, chests, etc. ,  which has a spring 

to keep the loop or hand piece pressed down against 
the side, that it may lIOt be accidentally broken when 
the trunk is tipped on end, has been patented by Mr. 
James W. Doty, of Pittsfield, Mass. , and is shown in  
the accompanying i I lustrat.ion, the  figures represent· 
ing a frout and a rear view of the im proved handle. 
The plate which carries the swinging hand piece of the 
handle is made with a cross concave in its back, and is 
cast with partitions across this section, on one of which 
is a stUd ; the partitions being perforated to form bear­
ings for a spindle, and the stud forming a catch for an 
intermediate portion of a spiral spl'ing t.o engage with. 
The spring is connected at its center with the plate, 
and at its ends with the spindle, giving a steady and 
uniform action on the spindle. and providing for the 
easy and quick fitting of the parts together. With 
this construction the loop piece is readily raised, but, 

• 
as soon as released, spring" back to its 
normal position against the side of the 
chest or article. 

• •  • 
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kind, but without salt, has been disintegrated by the 
frost. 

• • • • • 
AN IMPROVED CULTIVATOR. 

A cultivator which is designed to cut up and pulver­
ize a good dear of ground is shown in the accompany­
ing illustration, and has been patented by Mr. Thomas 
G. T�sker, of Onslow, Iowa. The cultivator head bar, 

TASKER'S CULTIVATOR. 

to which the plow points are attached, may be of wood 

or metal, and the bar is attached to the ends of the 

beams by bolts, which. instead of being passed through 

the bar in the usual manner, pass through the beallls 

and through angle plates secured to the rear surface of 

the bar. These angle plate!' are formed with a slotted 

diagonal breast piece, and slotted side plates, to permit 

the bar to be adj usted vertically at the poin ts of con­

nection to the beams, and to permit the plate to be ad­

j usted vertically on the bar, as shown in detail in the 

small figure. The !lhanks of the plow points are 

pivoted upon strong pins, but are held at their upper 

ends by wooden pins, so that in case the plow point 

strikes a solid obstmction the strain will break the 

wooden pin and permit the point and point shank to 

turn on its strong ph-otal pin, and thus obviate all 

danger of serious injury to the cultivator. 

A SAFETY ATTACHIlENT FOR STE. WINDING 
WATCHES. 

A device whereby a watch may be safely wound up 
without danger of breaking the spring. the device 
being one which can be simply and quickly adjusted 
to accommodate any strength of spring, and which 
can be used in connection with any ordinary case, is 

DOTY'S HANDLE FOR CHESTS, TRUNKS, ETC . 

Salt a Factor In BuUdl n ,,_ shown herewith, and has been patented by Mr. Willis 
The A merican .Al'chiteet assel·ts that :So Richardson. An exteriorly threaded sleeve is de­

one of t·he new building materials tachably secured in the under side of the usual C)'own, 
which is likely to be found useful in a lock nut being screwed upon the sleeve, and the 
many ways is COlUlllon !Salt. Among stem, which projects upward into the sleeve, has a 
the carpenters salt is nnw found to be rectangulal' longitudinal recess adapted to take the 
useful as an aid to the heating of glue. lllovement. The upper end of the stem has a �Itllu� 
Where, as is usual in joiners' and cabi- lar interiorly threaded 'aperture, and opposing lougi­
net makers' !Shops, the glue is melted tudinal slots, a screw with tapering head fitting in 
in a jacket kettle, ' surrounded by this aperture, t.he screw being 
water, it is said to be advisable to put carried down into the shank 

- salt in the water in the outer kettle. a sufficient distance to expand 
The addition of salt raises the boiling the shank against the walls of 
point, and, therefore, allows the glue the sleeve, so that a tension 
in the kettle to be kept at a higher will be had equal or !Slightly 
temperature than conld be maintained more than equal t o  t h e  

�� - with water alone, and this is advanta- strength of the spring adapt-
. gf>OUS to the work. The masons find ed to be wound by the stem. 

their use for sal t in adding it to cement When the crown is turned in 
mortar in cold weather, to ' preserve it the propel' direction, the stem 
from the bad effects of freezing. It is will be held sufficient.iy rigid 
not quite clear why the salt should act in connection with the sleeve 

HAY COCKING MACHINE OF T. & H. HALE AND S. D. HARVEY. in this way, as the beneficial results of to wind the spring. but when RICH����:�S
T. W

ATCH 

using it are visible with mortar which the spring has been wound to 
has certainly been frozen. and frozen salt water expands the full limit, and mora re-caught by an elevator composed of a series of slats 

having pins fixed therein, and attached to suitable 
flexible webbing or bands. making an elevator belt 
which runs easily over pulleys journaled in bearings on 
the main frame, to carry the hay up from the tines. 
against the inclined slide, and deposit it on a distribu­
ter working over the top of the box. The distributer 
is composed of a series of slats fixed to a fiexible web-

neady 8S much as fresh water. But engineers and sistance is lIIet with. the sleeve will  turn upon the stem, 
contractors who have tried it are unanimous in their thereby taking off any serious or damaging strain, 
opinion of its value. In many cases masonry has been which otherwise would be exerted directly upon the 
laid in cement in cold weather, using a considerable spring. 
proportion of salt in the mixture, wh ich, after repeated For further information relative to this invention. 
freezings and thawings, has remained in perfect condi- address Mr. Alex. Milne, No. 19 Ward Street, New­
tion, while work near by laid in mortar of the same I. ark, N. J. 
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Dlodlfieatl o n  oC Habit In A nts. above the surface of the ground a flattened mound let, capable of supplying in inexhaustible quantities the 
At a meeting of the Philadelphia Academy of Natu- or sometimes a mound of considerable size. Over the raw material necessary for the production of the alum­

ral Sciences, Dr. Henry C. McCook described a raid of summit and at the base of these elevations are scattered i nurn alloys. Were our government enabled to make a 
the Sanguine ants, Formica sanguine a, which occurred the gates or openings into the galleries, without the great advancA in the art of gun fabrication before 
in a vacant lot at A!'Ibury Park, N. J. The co-opera- least attempt at concealment. The whole formicary equipping i ttlelf with the guns now needed, it would 
tive nest of the two species was established quite near shows that its inmates dwell in security, without any render valueless against us the present armament of 
the sidewalk, and the raid was directed thence into the fear of such special perils as those descri bed. On the Europe." 
open lot. The marching column of Sanguines was ac- contrary, the Fuscous  colonies establi�hed i n  the near ------.... _, .... >-1, ..... _-----
companied by a few individuals of the black slaves. vicinity of their hereditary foes have a marked tendency 
What special purpose the latter had he was not able to to omit or subdue elevations above the surface, the 
determine. The eagerness exhibited by the Sanguines dumpage from interior galleries being apparently Bcat­
u pon the march was veJ-Y noticeable, although these tered broadcast instead of piled above the central 
creatures are always active in  the nest and at any do- formicary. Their gates are few and cunningly con­
mestic labor as well as war, in which respect they differ cealed, and quantities of rubbish are scattered around, 
largely from the shining slave makers, Polyergus luci- with the evident intention of hiding the locality of 
dus. their nest or making the approach to it more difficult. 

On the occasion of which he spoke, the nest of Fus- . I t  has thus come about with these unfortunate blacks, 
cous ants, Formica fusca, against which the expedi- as is the case with the human species, that the d ifficul­
tion was d i t·ected. was concealed among a large amount t ie!! of life and perils to person, offspring, and home 
of forest rubbish, such as bits of broken ch ipfl, twigs, have developed a higher order of protective instinct. 
dried leaves, etc. , that were scattered over the harren A similar faculty Dr. McCook had observed in the 
space, interspersed here and there with tuft!> of grass case of an amber-colored ant, the Schauffuss ant, For­
and low huckleberry bushes. The invaders bad evi- mica schauffussi. He was watching the assauit of a 
dently located the nest, but not with absolute ac- colony of Sanguines upon a Fuscous nest in the grounds 
curacy, at least they were not able to determine the of his friend Mrs. Mary 'freat, Vineland. N. J. , when 
point at which it might successfull y  be assaulted. A he chanced to see a solitary individual Schauffuss mov­
most animated scene w9,s presented over the entire sur- I ing back and fOr \7ard a little d istance from the scene 
face, some three feet in diameter, upon which was con- of invasion. Knowing that this ant is sometimes en­
centrated the united energies of the warriors. Over slaved by the Sanguines, he directed his attention upon 
and around this space in various lines the ants wan- her, and easily percei ved that she was putting finishing 
dered, crossing and crisscrossing each other's path- touches upon the clo�ure of a little hole that marked 
ways, sometimes singly, sometimes in cou ples or trip- the gate of her formicary. A tiny pebble was placed, 
lets, or in larger crowds, but always exh ibiting an atti- then a few pellets of soil were added. Next the worker 
tude of fevered eagerness, applying their lIIandibles walked away, took a few turns as though surveying 
and mouth parts continually to the ground i n  search the surroundings, and cautiously came back. The 
of the point of vantage which would give them ingress coast was cleal·. Now she deftly crawled into the small 
to the coveted treasures of the Fuscous ants. open space, and the observer could see from the move-

A space about ten inches in diameter, strewn with menta inside, and occasional glimpses of the tip of her 
dry chippage, seemed to represent the locality beneath antennre, that 8he was completing the work of con('eal­
which the blacks had establish,ed their formicary. The ment from the ins ide. At last her task was done and 
Sanguines energetically pulled away the chips, scat- all was quiet. Just then a singl e  Sanguine warrior, ap­
tered them here and there, burrowed light ly in the parently a. straggler from the invader's aI·illy near by, 
earth, hoping to obtain an opening. About two feet or some independent scout it may be, approached the 
distant from this point the speaker discovered a Ismall spot. It walked around the nest, which was indis­
round entrance or gate, which was soon identified as tinguishable from the surrounding surface ; sounded 
one of the outer approaches to the Fuscous nest, for or felt here and there with its antennre ; passed over 
several of these ants were seen issuing from the gate the very door into which the Schauffuss ant had dis­

An Exllnct Volcallo til Connecticut. 

The recent discovery of the remains of a volcano near 
Mount Lamentation, the highest peak in the chain of 
Meriden hills. has excited the keenest interest in scien­
tific ci rcles. It has furlllshed a new key to the geologi­
cal history of the Connecticut valley The d iscovery 
was made by Prof. W N. Davis, of Harvard Univer­
sity. He has beeu engaged in making an exhaustive 
study of the trap rock of this State, and he made his 
happy discovery of volcanic ru i n  while searching for an 
entirely different class of geological phenomena. 

Mount Lamentation has been visited by large num­
bers of people during the past few weeks. The various 
scientific associations of the State and several geologists 
of national repute have carefully examined the i nter­
esting curiosity. No volcan ic cone or crater is still 
visible, but the phenomena of the place clearl y indicate 
that in the Triassic age violent explosive eruptions of a 
regular volcanic  type were f l·equent. Geologists have 
long known that the trap rock of the Connecticut 
val ley came up in a molten condition and afterward 
sol idified.  This l i q uid mass sometimes solidified in fis­
sures in the earth and sometimes overflowed the sur­
face l ike lava streams, and was subsequently covered 
up by strata of sandstone. 

Prof. Davis has discovered what is technically known 
as an ash bed. It is a deposit formed when molten 
lava is thrown high into the air by violent explosions 
and comes down in a confused mass, coarse and fine. 
In the Triassic period, when these eruptions occurred, 
there must have been regular cones and craters of the 
usual type, but these have all been effaced. It is very 
probable that other ash beds may exist in the range of 
Meriden hills. The geological history of th is region 
has always afforded a rich field for scientific research, 
and the recent volcanic discovery has given a greater 
scientific boom to it.-Boston Globe. 

.. , . , .. 

and others were hovering around it. At this llJollJent appeared, and although its suspicions were evidently Meeting 0.- tbe Natio nal ' A cadelDY oC Scien ces. 

one of the Sanguine army, in the spirit of a pioneer or strongly awakened, it at last moved away. The speaker On NovemLer 8, the National AcadelJJy of Sciences 
scout, approached this point. Thereupon the blacks felt satisfaction that the Sanguine depredator had thus met in this ci ty, at Colum bia College. The sessions 
climbed up adjacent spears of grass, where they re- been bafHed a.nd that the . insti nct . of  home protection were devoted to the read ing of papers by the different 
mained apparently on guard. After about ten minutes had proved too much for the wretched kidnapping nlembers, while receptions by Pwf. C. F. C h andler, by 
spent in the exploration which has been described, the cun ning. However, his pleasure was somewhat clouded Mrs. Henry Draper, and by President and Mrs. Barnard 

reds began to drain off from the center of search to- by the  reflection that the slave-making scout would were social features of the occasion. Among the papers 
ward their home. In the meantime a considerable probably be back before long, accompanied by the host read were the fol lowing : Prof. Mendenhal l . in a paper 
n umber of the Fuscas, who had evidently been out of its fellows, and do i ts work more snrely. But the on " Seismoscopes and Seismological Invest igations," 
u pon foraging expeditions and were homeward bound impression remained strong upon his mind that the treated of the cOlllparatively new science of earthquake 
for the night, d iscovering  the crpwd of enemies who Schau ffuss colonists, like the Fuscous ones above al- phenomena. Prof. Cope spoke on " The PriJnary 
surrounded their borders, had discreetly taken refuge luded to. had d ecidedly modified their habits of nest Specializations of the True Fishes, " and later on " The 
like their associates on the tufts of grass everywhere amhitecture to meet the perils arising from close neigh- Mechanical Structures of the Hard Parts of the Mam-
around the margin of the space within which the San- borhood to thei!· kidnapping enemies. mals," and President Barnard read a paper by Prof. 
guines had been operating. _ • • • • Henry Mitchel on .. The Circulation of the Sea through 

Two of these blacks, more courageous or cunning AlnlDillnlD Bronze Co r Great Gnns. New York Harbor. " In this essay the Ruperiority of 
than their associates. Dr. McCook observed to �lip into Mr. Alfred H. Cowles, who has succeeded in manu- the harbor and its freedom from ice were d welt on. 
a little opening and disappear inside. They were facturing aluminum for commerce by electricity. lec- Prof. William A. Rogers, of Colby University, Water­
presently followed by several Sanguines, who, ·how- tured before the Naval Institute, at Annapol i s, October ville, Me. , spoke on " The Behavior of Metals under 

ever, shortly returned from within and proceeded with 27, upon the use of aluminum bronze for heavy "uns. Variations of Temperature," and in connection there­
their surface explorations, apparently having found no The lecturer claimed that of this material guns could with exhibi ted his conl parator, an instrument that 
clew to the main formicary. The blacks, however, had be made at twenty per <rent less cost tha.n built-up guns can measure lengths within the hundredth of a m illi­
certainly safely entered their home. He greatly won- of steel, affording an ordnance of equal efficiency and meter. Prof. E. . C .  Pickering spoke of some of the 

. dered at this, and regarded it as an evidence of remark- far less d ifficult to manufacture, while the metal itself, work done at the Harvard College Observatory recently 
able cunning and skill in strategy on the part of the which would represent sixty-eight per cent of the cost illustrated in our· columns.  H is title was the " Deter­
FusClas, which had enabled them thus so rapidly and of the gun, cou l d be remelted and used over any num- ruination of Star Magni tudes hy Photography. " At an­
easi ly to close the opening to their nest and throw the ber of times without alteration of i ts  co III position. other t ime he also spoke of the work in general of the 
invaders off the scent. After describing the manufacture of a so-called bronze Henry Draper memorial. Profs. T. Sterry Hunt, 

An hour after the commencement of the raid not steel gun i n  Austria, made with 92 parts copper and 8 Ogden N. Rood. J. D. Dana, and Wolcott Gibbs were 
more than half a dozen of the Sanguines J·emained upon parts tin, conical steel mandrels being successively alllong those who contri buted to the papers read. 
the 8cene, the rest of their com pan y having abandoned driven through the bore to give increased strength, Among those present may be mentioned the following 
the search for th is time at least: This corporal's guard hardness, and greater elastic  extension, the lectu rer said wel l-known scientists : 
of persistent 

'
scouts also gave up the search at last and tha.t, with the use of aluminum bronze, " we would start G. J. Brush, E. S. Dana, O. C. Marsh, and A. W. 

marched back home, the secretive skill of the blacks in the original casting with the following properties : Wright ,  of Yale ; C. A. Young. of Princeton ; J. S. 
having thus far prevailed for the protection of their Tensile stren gth, 70, 000 pounds to the square inch : Newberry, W. P. Trowbridge, of Columbia ; W. K. 
colony. elastic l imit. 23,000 pounds to the square i nch ; elastic Brooks, o f Johns Hopkins ; G. H. Cook, of Rutgers ; 

The interesting fact in the history of these curious extension, 0 ·0018 per unit  length ; reduction of area, 30 A. M. Mayer, of Stevens ; A. S. Packard, of Brown ; C. 
creatures to which Dr. McCook wished to call especial per cent ; ultimate elongation, 40 per cent ;  hardness, H. F. Peters, of Hamilton ; Prof. Henry Morton, of 
attention is that their instinct for kidnapping has ap- about 13. By mandreling. the strength of this meta:l Stevens Institute ; S. H. Scudder, of Cambridge. Mass. ; 
peared to develop on the part of those who are the in the bore could be increased to over one hundred Cleveland Abbe. J. S. Billings. E. Coues, T. N. Gill, 
victims of it a corresponding strengthening of instinct thousand -pounds to the sqnare inch, and the elastic and Asaph Hall. of Washington, D. C. ; G. F .  Barker, 
in the way of concealment. 'rhe Fuscous ants are limit raised to sixty or seventy thousand pounds. of Philadelphia ; Col. H. L. Abbot, New York City ; 
ready enough to defend their homes with their lives, •• The stretch within the elastic li mit would be i n- James Hall, Albany ; and Raphael Purnpelly, of New­
and often do it successfull y  when their numbers are creased, and, as other tests than those given show, I port, R. I. The meeting ended on the afternoon of 
great enough to overcome the superior physical power would far surpass that of gun steel. The outer portion November 10. 
and warlike skill of their enemies. B ut the weaker of the walls, where the strain is not as great at the - �  ----_ .... 'H.�, •• ------
colonies of Fuscas must always yield to the prowess moment of explosion, would have It great reserve of . The Ct�arette. 
and strength of the Sanguines, unless their cunning ductility. It would be impossible to burst such a gun The unusually large number of young men who 
can put their invaders at a disadvan tage. with four times the powder pressure now use in the steel have been committed to the State insane asylum of 

The ease j ust mentioned does not stand alone. At built-up gun. The walls would be solid. There would Michigan in the last year and a half has led to the dis­
various times when the speaker had observed these be 110 danger of crystallization. No rust or verdi gris covery that almost all of theIll sIlloked cigarettes to 
black ants in such site that they are exposed to the at- can form on aluminum bronze. The finished gun would excess. In lIlany cases it i s  said to be absolutely cer­
tacks of the Sanguines, he had noticed that thpir nests have the color and luster of gold. It would not be af- tain that cigarette smoking was the cause of the in­
were constructed very differently fmm those of ('olonies fected by salt water The fabrication of such guns sanity. It is also reported that a prominent society 
in neigh borhoods not infested by Sanguiues. In the would not require a great outlay of capital invested in young man in Detroit has been made deaf by cigarette 
latter positions it is the habit of the Fuscas to raise plant, and the mineral resources of our country are smoking.-N. Y. Sun. 
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The Safety oC the ElfI'el To_er. 

To the Editor of the Scientific American : 
In reading your  various notices of the building of 

the Riffel iron tower in Paris, I ha"ve been unable to 
find any estimate of the probable oscillation which 
will be set up in the tower by intermittent gusts of 
wind. I have frequently noticed that where strong 
winds have passed over country covered with large 
trees, some of the trees were broken short off, while 
others stanrl ing close to them, with apparently a larger 
surface of head exposed to the wind and a smaller 
diameter of solid wood in the trunk, have remained 
uninjured. 

Now, I think the only possible explanation of this 
is that the time of the oscillations of the trees that 
were broken off happened to correspond with the time 
of the intermittent gusts of wind, so as to increase the 
effect of the pressure enormously, while in those that 
rel l Jained uninjured the times of oscillation and wind 
pretlsures did not so correspond.  If this theory be cor­
rect, with a tower so high as that which is building at 
Paris, and of such a material as iron, will not the 
time of the oscillations set up by intermittent gusts 
of a high wind be sure, sooner or later, to correspond 
with that of the wind gusts, and when this happens, 
no matter how firm the foundations or how strong 
the material of construction, will not the whole build­
ing inevitably collapse ? With the gusts of wind.so 
timed as to increase the oscillations of the tower, the 
weight of the structure would increase the danger in­
stead of being an element of safety. W. E. ABBOTT. 

Windsor, New South Wales, Australia_ 

[Whi le our correspondent points out what is cer­
tainly an element of danger, it is one that exists for 
all structures. If smaller towers withstand it, the 
Eiffel tower presumably will be built of such strength 
and elasticity as to resist the rarely occurring syn-
13hronous blasts of air. -ED.] 

M i n i n g  Frozen Ground. 
In speaking of the Yukon River country, the Alaska 

Free Press says : The ground there is covered to some 
depth with a thick matting of moss, which is impervi­
ous to the sun's rays, and ,  in consequence, when the 
grou nd underneath once becomes frozen it remains so. 
'1'0 obviate this very serious drawback, the miners have 
set firA to the moss, which in summer becomes as dry 
as tinder to a depth of several inches, and thns from 
the heat of the fire, and being uncovered and exposed 
to the sun and atmosphere, it is thought that in a 
short time a vast amount of now frozen gravel will be 
thawed out sufficient to wash . Should this be the case, 
there is room enough on Forty Mile Creek and its tri­
butaries for 1, 000 miners. There is no reason to doubt 
(and the boys from the Yukon do believe) that other 
creeks that put uown from the Alaskan range in that 
neighborhood are equally as rich as Forty Mile Creek, 
but of course nothing whatever is known of them and 
will not be until explored. Alaska is a great, big coun­
try, and years will come and "go before its resources are 
shown u p. The trip to the Yukon is a long and diffi­
cult one, and three-fourths of the miner's time is con­
sumed in going to and from the country. Provisions 
have al ways been scarce, and the miner has always had 
to rely upon his back and bORt as a means of transport­
ing them into the country. With the great difficulties 
experienced in getting i nto the interior, it is no won­
der that it  has not been shown up ere this. Alaska 
yearly pays into the treasury enough to more than de­
fray the expenses of bui lding roads into the interior, 
establishing ports of entry, and it is  an unwise admin­
istration indeed that will keep piling up this money in 
the vaults at Washington when it would be of such 
great benefit to t.he whole Territory and the thousands 
of miners who contemplate going in and opening up a 
great section of country that has never felt the tread 
of the white man's foot. 

.. 4 0 ' " 
W b y  M e n  Fall. 

Few men come up to their highest measure of suc­
cess. Some fail through timidity, or lack of nerve_ 
They are unwil l ing to take the risks incident to life, 
and fai l th rough fear in venturing on ordinary duties. 
They lack pluck. Others fail through imprudence, 
lack of discretion, care 01' sound j udgment. They over­
estimate the fuimre, and build air castles, and venture 
beyond their depth, and fail and fall. Others, again, 
fail through lack of application and perseverance. 
They begin with good resolves, but soon get tired of 
that, and want a change, thinking they can do much 
better at something el&9. Thus they fritter life away, 
and'succeed at nothil'lll. Others waste time and money, 
and fai l  for want of economy. Many fail through 
ruinous habits ; tobacco, whisky, and beer spoil them 
for business, drive their best customers from them, and 
scatter their prospects of success_ Some fail for want 
of brains, ed ucation, and fitness for their cal ling ; they 
lack a knowledge of hllman nature and of  the 1o:.oHves 
that actuate men. They have not qualifierl t hemselves 
for ,their occupation by practical education_-School 
Supplement. 

Jtitutifi t �tuttitau. 34 1 
On Toilet Soaps and To_els in Hotels aod Other in its interstices until it is washed, and even long after; 

P u blic Places. unless it is thoroughly boiled and mbbed with stroilg 
Despite the vast improv6Inents in the management laundry soap or treated with javelle  water or chloride 

of American hotels, there are still many defects and of lime. It is all very well for the first man who ap­
drawbacks which, t.hough they may seem of practical plies a towel of the class mentioned to his face a"nd 
insignificance, are in reality of deep importance to the I hands. The second man runs the risk, and the risk in­
public. Chief among these may be mentioned the i creases arithmetically with each user. As nearly one 

toilet soap furnished the patrons in their bed rooms I man in fifty suffers from some contagious 01' germ dis­
and baths, and the temporary guests in the wash ease, and as these hotel and saloon towels average 200 

rooms. As a general rule, it may be said that no users a day, it is clear that every one toward the end of 

American hotel uses even decent soap. The wri ter has its dai ly career is in all probabilities a source of danger 

had a wide experience among the great. establish ments and disease. It is better to go with a dirty face and soil­

of New York, and in only two has found a toilet soap ed hands than to use snch apologies for decency. It is 

that was really of superior quality. Many proprietors a thousand ti mes better for proprietors to supply un­

purchase cheap Castile and poor cotton seed oil soap I limited small l inen or cotton napkins, which once used 

by the hundred bars, and cut these into convenient are consigned to the laundry, or the i nexpensive Ja­

cakes. They cleanse well and generally are free from I panese paper cloths, which once employed are thrown 

coarse perfumes and poisonous coloring matters. But away into the ash barrel .-A mer. Analyst. 

nearly all brands of this class are poorly made and -4 4 0 , .. 
strongly alkaline. They not only attack the skin and The M arriage of Flo_en. 

eventuall y  produce sores, but they also irritate the The flowers that bloom in the fall are now to be 
mouths of the pores and eat into the glands and the oil , found at the fall exhibition of the New York Horti­
they contain. Their use gives a clean skin, but one ! cultural Society. Three long tables were covered with 
that is dry. rough and inelastic. Frequently, after a I cut chrysanthemums of rare and radiant d esign and 
few days, dried white patches rise and fall off, the lips color. 
and nostrils chap, and a general feeling of uneasiness I To appreciate properly the exhibition, however, the 
and even positive discomfort results. Worse than these services of John T horpe will be necessary. Jol t II 
are the cheap and nasty toilet soaps so much in vogue. : Thorpe is a somewhat tall and very valuable chrysan­
They al'e made from rancid vegetable oils and half-de- i themum whose trunk is  of brown d iagonal, with a 
composed acid animal fats with impure alkalies, in the " calyx of brown beard under his  chi n  and a corolla 01  
shortest t ime and the cheapest manner possible. To I

"
shrewd and rugged features which light up with In­

cover up their foulness or poor workmanship, the I terest when he discusses his favorite pursuit. He i� 
manu facturer colors them with bril liant dyes or very : the secretary of the society, and lives at New Rochel le. 
dark dyes, and with the rankest essential oils the mar- I "When John Thorpe sits down in the shadow of a date 
ket affords. A cake taken from a second-rate Broad- palm, with two chrysanthemums about to be married 
way house is a good case in point. It has a neat oval in his hands, he becomes singularly i nteresting. Of 
form, a strong but pleasant odor, lathers freely, and is the two chrysanthemums, the bride is arrayed in spot­
of a handsome rich brown hue. To any but an expert less white and the bridegroom in a brilliant vestment 
it would appear a superior article; while to a hotel pro- of red. 
prietoI' it  offers, besides all these attractive qualities, I " The marriage of t wo flowers," says Mr. Thorpe, in 
the far more fascinating efement of extreme cheapness. 

' a semi -poetic but entirely practical way, " is exactly 
Careful examination and analysis show that the brown like any other marriage. Most of the flowers on exhibi­
color conceals a slovenl y  workmanship which would tion here are composite Varieties, but i n  the simple 
otherwise be exposed, in irregular masses of \'arying I varieties the male and female flowers are easi ly  and 
shade and consistency, and that the strong essential . instantly distinguished by a practical eye. The de­
oils serve to smother a rank smell of putrefaction and I velopment of chrysanthemums is nothing 11Iore nor 
nauseating raw materials. The amount of the oils is  so less than the breeding of them, and exactly like the 
large as to act as a rubefacient and even an irritant breeding of fine varieties of stock. Five years ago we 
upon the skin. The writer once experimental ly rub-

. 
had nothing but simple flowers. Now you see the 

bed it on his face and allowed the thin saponaceous · wonderful variety of shapes and sizes and colors which 
film to remain ten minutes before washing it off. On

· has resulted. This has come from hybridization, and 
i ts disappearance he found the cuticle co\'pred by · that is done in this way." 
numerous red points intermediate in appearance be- Cutting off the long petals of one of the flowers, he  
tween acne and eczema, which lasted t wenty-four showed at  the  base of each the  pollen which had rip­
hours before the face resumed its natural appearance ened and was ready to be scattered by the air in the 
Such toilet soap applied to women of fine complexions, shape of an impalpable powder. Cutting away the 
but of sensitive skins, would ruin their appearance in petals of the other, he brought to view a multitude 
l ess than a fortnight, and would, in the long run, pro of fine stamens, slightly sticky. Whenever the pol len  
duce a condition of the cuticle which would req uire powder touches any of these sticky points, a floral 
weeks of medical treatment to restore to i ts pristine union takes place, and the flower grown from the re­
state. Far worse would be i ts use upon babies and sultant seed partakes of the characteristics of the two 
young children. Their skin is finer and more delicate which went to form it. 
than can be easily described. Irritated by such soap!', .. In growing the flowers, " Mr. Thorpe continued, 
it  woulrl break ont into painful eruptions, and in a " we take a fine camel's hair brush, and with i t  trans­
short while thereafter into running sores. fer the pollen from one flower to the other. This pro-

The evils described apply ch iefly to the bed room and cess, in nature, is fulfilled by the air, by insects, and 
bath room_ Those of the public wash room are far in various ways. There are some flowers which are 
worse. Here a larger cake is employed, and almost fertilized only at night by moths. There are others 
invariably one whose workmanship is so inferior that which are wedded only in the day by the butterflies 
with the slightest use it becomes pulpy or sticky. In and the humming birds. When you think of moths 
this condition it does all the harm mentioned, and be- and butterflies and h umming birds reading marriage 
sides this it may act, and frequently does act, as a services over the flowers in a garden, there is quite an 
vehicle for disease virus and disease germs. A person opportunity for poetry in flower culture. The arrange­
suffering from a skin complaint or from some blood ment is sometimes very wonderful ," he said, taking a 
disease which manifests itself in cutaneous disorders, quaint and grotesque orchid i n  greens and browns. 
ulcers, or other sores, uses the cake, and by the mere " This flower is self-generating, and the fertilization is 
friction of rubbing, loosens scales and pieces of diseased carried on by the ants. The ant can get into this 
matter which are retained by the glutinous surface of flower only by going over the pollen cells, and the pol­
the soap. These may or may not contain the virus or len clings to him. He can get out onl y by passing over 
the germs referred to. If they do, the next perSOll who those places which the pol len needs to touch, and for 
uses that cake rUlls a serious risk of absorbing the con- the new flowers the ant alone is to be thanked. The 
tagion and becoming a sufferer from the same disease. same way of developing flowers can be applied to any 
So bad are matters in  this regard that the only safe variety. You could breed roses, for instance. The 
rule for a person solicitons for his  health is  to never value of the chrysanthemum, however, is that you get 
use the soaps supplied by hotels for patrons and your new results in a year, where, with roses, equal l y  
guests, b u t  t o  always carry h i s  o w n  with him, or t o  try satisfactory results would req uire five years. '1' h e  
a fresh cake, no matter how great the temptation may New York society has gone beyond t h e  Japanese 
be to use that which is freely offered him in places of flowers. There is a stand of them, direct importations, 
public resort. over there_ You can see, however, that in color, size, 

More objectionable yet are the unwieldy roller towel, and design they do not compare, though it used to be 
the saloon towels, and the long and broad towels of the said, and is still said, that the Japanese chrysanthe­
wash room. These under any and all circumstances mums beat the world. Yes. The flowers will be all 
are a disgrace to the house that Utles them and an insult the rage for a time now. The streets and the theaters 
to its customers. The towel removes moisture from the will be full of them_ "-New York l'imes. 
face and hands by rubbing. The friction does more, --.. __ .... , ...... ,-._-----
however, than remove moisture. It forces off scales, '1'HE INT ERMARRIAGE OF COUSINs.-The Legislature 
pieces of dead skin, lymph from cuts and abrasions, of Illi nois has passed a law making the intermarriage 
mucus from the nostri ls, perspiration from the pores, of cousins a penal offense. This is an u nwise law, first 
pns from sores and ulcers, and anything liqu id that because it interferes unduly with personal rights, and 
may be excreted from the body or may have heen next because it is not called for. The marriage of 
thrown upon the surface. The fi brous and interlaced ' cousins who are each of healthy family and physique 
structure of the towel ma�es it  a marvelous receptacle ! and especially i f  they are of d ifferent temperaments: 
and catch-all for these varIed substances. They remain is quite free from danger.-Med. Record. 
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quicksilver Ores. 

Speaking on the character of quicksilver deposits, 
Pl·of. S. B. Christie, of the University of California, in 
his testimony in a recent case in San Francisco, said : 

Quicksilver deposits, as a general rule, are very dif­
ferent from those of the ores of other metals. Many 
other metals occur in well-defined fissure veins, so that 
there is no difficulty in following the ore, and in many 
cases of calculating beforehand the amount of ore in 
sight ; but with the exception of the deposit at the old 
Almaden in Spain, and to some extent the deposit at 
the Idria in Austria, the quicksilver deposits, particu­
larly those of California, are characterized by a great 
and persistent irregularity, so that it makes the mining 
of those ores much more difficult than that of other 
metals. New Almaden is a striking example of this 
irregularity. It has often occurred in the history of 
the mine that there was none or scarcely  any ore in 
sight, and it has often looked as t.hough the mines must 
of necessity be shut down, and it has only been by the 
most careful and painstaking prospecting or dead work 
that it has been possible to keep up the production of 
the mine. Very frequently large bodies of ore will 
almost completely run out, and there will be visible in 
the fall of the works only a sl ight coloration in the vein 
matter, which indicates that there is ore left in that 
partic ular place, and by following out this little spring 
of ore carefully it may lead into a large deposit. As 
a result. of this, the workings of the mine are neces· 
sarily very irregulal', and it requires the greatest skill 
on the part of the engineer in charge of the works to 
keep up a regular and steady output of ore. 

• • • • •  
I1IPROVED CUTTER GRINDER. 

We illustrate a machine exhibited by Messrs. Hulse 
& Co. , of Salford, at the Newcastle exhibition, and 
shown in Engineering. It is intended for grinding to 
a cutting edge the teeth of face or edge milling cutters 
up to 6 inches in diameter and 9 inches in length. Em­
ery wheels are used for grinding the cutters, the face 
and not the edge being employed, 1<0 that wheels of a 
comparatively large diameter may be employed . Be­
sides ordinary milling cutters, parallel or tapered 
reamers can be finished at this machine, which will also 
cut straight or spiral grooves. As 
will be seen on the engraving, be­
sides the emery wheel for the spe­
cial work, another for ordinary 
grinding purposes is attached to 
the machine, with an adjustable 
rest for carrying the work. 

Manoa, the Heavenly Bread. 

Mr. Cole, of Bitlis, a missionary 
of the American Board, in Eastern 
Turkey, in describing a jou rney 
from Harpoot to Bitlis, says : 

." We traveled for f o u r  d a y s 
through a region where had newly 
fallen a remarkable d e  p 0 s i t  0 f 
heavenly bread, as the n a t  i v e s 
sometimes call it-manna. There 
were extensive forests of scrubby 
oaks, and most of the deposit was 
on the leaves. Thousands of the 
poOl' peasants, men, women, and 
children, were out upon the plains 
gathering the s w e e  t substance. 
Some of them plunge into kettles 
of boiling water the newly cut 
branches of the oaks, which washes 
off the deposit until the water be­
comes so sweet as to remind the 
Yankee of a veritable sugaring off 
in the old Granite State as he takes 
sips of it. Other companies of na­
tives may be seen vigorously beat­
ing w ith sticks the branches, that, 
from having been spread on the 
ground, have so dried that the glist­
ening crystals fall readily upon the 
carpet spread to l'eceive them. The 
crystals are separated from the 
pieces of leaves by a sieve, and then 
the manna is pressed into cakes 
for use. The manna is in great 
demand among these 0 r i e n t a l  
Christians. As we were traveling 
through a rather dry region, the 
article came in play for our plain 
repasts." 

. .  , 
THE falling off in the catch of 

shad in the Connecticut River is 
very great every year. It is most 
marked, however, in the Thames 
R i v e r .  Formerly the fishermen 
would sometimes take 2,000 shad at 
a haul. It has decreased in a few 
years, so that now the total catch 
reported for the last two years has 
been but 45 and 27 respectively. 
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IRRADIATION. electric arc, which is no larger than a pea, appears to 

BY GEO. 111 . HOPKINS. the eye as large as a walnut ; and the filament of an 
Brilliantly illuminated White surfaces and self-Iumi- incandescent lamp, which is scarcely as large as a horse­

nous bodies, when emitting white light, appear to the hair, appears as large as a small lead pencil. In view­
eye much larger than they really are. In nature ex- ing an ordinary incandescent lamp, it is difficult to be­
H.mples of this phenomenon are presented by the sun, Heve that the delicate filament is  not in some way im­
moon, and stars. The sun, viewed with the naked eye, mensely enlarged by the electric current or by the 
appears very much larger than when the light is modi- heat, but the experiment illustrated by the engraving 

shows that the size of the filament is unchanged, and 
proves that the effect is produced in the eye. 

The experiment consists merely in holding a smoked 
or darkly colored glass between the eye and the lamp. 
'fhe glass cuts off a large percentage of the light, and 
enables the eye to se'e the filament as it really is. 

The effects of irradiation are d ifferent i n  different 
persons, and they are not al ways the same in the same 
person. 

. . . , .  
PalntinK on Cement. 

According to the Bulletin de la Ceramique, it is 
known that the caustic lime which is not in a state of 
combination in cement saponifies the oil used in paint­
ing. Consequently, painting on cement is only prac­
ticable when, under the influence of the air, carbonic 
acid has united with the caustic l ime to forlll carbonate 
of lime. When' it is desired to paint cement without 
delay, attempts are sometimes made to neutralize the 
litlJe by acids ; but the above named journal recom-

A_N: �X_����� Q}' ��1t.AJ)lATION. mends in preference the use of carbonate of ammonia, 
th� acid of �hich combines with the l ime while the 

fied by a smoked glass. The crescent of the moon ap- acid is l iberated. The effect prod uced is, however, 
pears to project beyond the moon's periphery ; and the only superficial. Various other expedients are referred 
stars, which are mere points of light even when viewed to, but the solution of the problem would seem to con­
through the largest telescope, appear to the eye to sist in the use of caseine. Fresh white cheese and slaked 
have a disk of some size. fat lime are added to the color. This mixture hardens  

This phenomenon-known as  irradiation-is due to  rapidly, assumes the consistency of  stone, and is i nsolu­
the stimulation or sympathetic action of the nerves of ble in water, a formation of albuminate of lime taking 
the retina adjoining those which actually receive the place. It is according to this system that the mural 
image. paintings at the Berlin War Museum were executed. 

The ends of pieces of iron heated to incandescence To make the composition, three parts of cheese and 
by the blacksmith for welding seem to be unduly en- one of slaked fat lime are stirred, the quantity of color 
larged-an appearance due to irradiation . to be added being regulated by practice. Only earth 

Without doubt the most striking illustrations of 
I 

colors or oxides of iron would be used for light red to 
irradiation are to be found in electric i l lu mination . The dark brown shades ; for blue, ultramarine or cobalt 

. IMPROVED CUTTER GRINDER. ] 

blue would he used ; for white, oxide 
of zinc or sul phate of baryta ; and 
for black, aniwal black. Inorganic 
colors, such as those of aniline, 
would not be used, nor would Prus­
sian bl ue, vermilion, blue ocher, 
and white lead be e m ployed, on ac­
count of the inj urious effects of th e  
sulphur present in t h e  ch eese i n  
combination with these substances. 

If the painting surface is too dry, 
it can easily be damped. Thf' case­
ous lime should be prepared daily, 
and the brushes should be cl eallf'd 
after the application of each coat of 
paint. The process thus described 
is recommended for its economy, the 
walls of a house being painted as 
fast as the scaffolding is removed. 
The caseous paint does not eas i l y  
take fire, and is ,  therefore, consid­
ered particularly suitable for the 
decoration of theaters and for ap­
plication to stage carpenter's work 
generally. 

... . ... 
Photographic Printi n g  Bo ard. 

J. Stern, of Munich, has invented 
a new form of print.ing board, 
which tends to do away with the 
heavy and expensi ve p r i n t i n  g 
presses now employed to obtai n 
paper positives. This instrument 
is composed of a wooden board , 
being hinged into two pieces, which 
has been covered with some soft 
material-as, for instance, with felt 
-and against which a glass plate, 
placed over the sensitized paper, is 
pressed by ' means of metal springs 
or levers. To each corner of the 
board is attached one of these lev­
ers, each of which consists of two 
arms of different length. 'fhe short­
er arm presses against the glass 
plate, while the longer one can be 
turned and bent by pushing it down 
to the pin. By reason of the con­
siderable difference of the two' 
arms, a great pressure is exercised 
on the glass plate, so that the 
negath'e and the sensit ized paper 
will he kept tightly in position 
during the printing process. The 
idea, thou·gh not a quite new one, 

is well carried out, and the appara­
tus is likely to prove practically 
useful. 
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AQUARIUMS FOR AMATEURS, 
One would scarcely believe it possible to keep such a 

beautiful collection of plants and living creatures in 
the ll Ousehol d as  is sho wn in the accompanying illus­
tration ; but this is an exact representation of an 
aquarium belonging to Dr. Karl Russ, to whose article 
in the Neue fllustrirte Zeitung we are indebted for the 
following : 

A con siderat ion of the subject will show t.hat, aside 
from the few who are interested in fish culture from 
a scien tific standpoint, amateurs' soon tire of their 
aq uari u lll s, and their collections end where they began. 
T h is, we think, is the fault of those who fitst introduced 
room aquari ums, and who had either very little ex­
perience . o r  t o o  !D a n y  
prej udices, one of the worst 
of which was the idea that 
the fish m ust have fresh 
water once a day or once a 
week. If this system werA 
carried out, it would soon 
render l ife a burden to the 
occ u pants of the tank as 
well as to its owner. The 
chief requisite for the pre­
servation and beauty of an 
aq uarium is a luxurious 
gro wth of plants in the 
same, for only under such 
conditions can the fish live 
and thri ve. 

It is well known that the 
tan k should be rectangu, 
lar ; a round tank is as bad 
for fish as a round cage for 
a bird. The bottom should 
be covered four or five 
fingers deep, the deeper the 
bet ter, with c a r  e f u l l  y 
washed sand,  and over this 
should be scattered all 
kinds of shells, pebbles, 
bits of coral, etc. These are 
ornamental , and will also 
help to keep the sand in 
place. In the center or at 
one side, there should be a 
rockery to serve as a hid­
ing place for the fish, etc. 
Calcareous rock is the best 
for this purpose. After all 
this has been arranged the 
water should be poured i n  
carefully, filling the tank 
to within two or three 
inches of the top, and then 
it should be a l lowed to 
stand for about a week. 
After the sand has settled 
and the water is perfect l y  
clear, t h e  plants can be 
p ut in it. Then we shal l 
have a perfect aquarium 
ready for the fish, etc. As 
the water evaporates, it 
should be replaced from 
time to time, keeping the 
level the same. The fish 
can be selected to suit the 
taste and j udgment of the 
owner. 

There really is no limit 
to the wealth of plants 
which can be used for this 
purpose. Many c a 0 b e  
found in the neighboring 
s t r e a  m s, p 0 n d s, and 
swamps, and innumerable 
forei gn plants can be ob­
tained frOID fl 0 r i s t s. 
There are the floating or 
s w i  10 m i n  g plants, and 
those w i t  h roots, al l of 

. which must be watched 
careful ly, dead leaves and 
stems being removed before they can pollute the water. 
After the plants have begun to thrive, if the water has 
no bad odor, the aquarium can be stocked with fish, 
but t-he choice of th e latter must depend upon the ob­
ject of the owner, w h ether he wish es to use his tank 
for breeding pu rposes or desi gns it si mply for his own 
pleasure and amusement. I n  the forlller case, th e fish 
lDuSt have a certain amount of shelter and q uiet, and 
the young m ust not be exposed to destruction by other 
occupants of the aquari um. The readel' llIay be sur­
prised that I should spea k of breeding fish i n  the home, 
b u t  it can easi ly be done, and one of the best fish for 
this purpose is the Chinese paradise fish (Macropodus 
venustus). It has been a great favorite with amateurs 
of late years, and bids fai r to become A.S familiar a sight 

. in the household as the canary. A tan k hol d i n g  a cubic 
foot of water will answer for a paradise fish. though, 
of course, the larger the better. These beautiful, bril-

J'titufifi t !mtritau. 
liantly colored fish begin to spawn in June or July. 
The male makes a nest of mucus, a.nd in this the eggs 
are deposited. As soon as the young fish begin to 
swarm from the nest, the old ones should be removed 
to another tank, where they can give all their attention 
to the second brood, and so that they will not devour 
the first brood. I have found, however, that the young 
live perfectly well, in many cases, when left with the 
parent fishes. 

Another fish which can be recommended for breeding 
purposes is t he stickleback, which, like the paradise 
fish, builds a nest in the aq uarium, but instead of build­
ing it of mUI.lU8, uses vegetable fibers, etc. , much as 
birds do. The stickleback is more difficult to keep i n  

343 
meat, and only as m nch of one of these things should 
be gi ven at a time as will be eaten. To avoid haying 
uneaten bits left to pollute the water, a number of 
snails should be kept in the aq uarium, care being taken 
that the num ber shal l not be too great, for the snails 
destroy the roots of the plants. When there are pike, 
perch, or other fish of this kind in the aquari um, they 
should be s upplied with small whitefish and other 
young fish which can be obtained of dealers, and which 
are used only as food for the larger fish. In the sum­
Iller, water flies and other small creatures should be 
caught in neigh boring ponds and streams, and put in 
the aq uarium. But the fish should never be fed with 
crackers, white bread, seeds of pl ants, or food different 

from that m e o  t i o n  e d 
a.bove. 

• • •  
CallC .. rnla ProU. 

The growth of the Cali­
fornia fruit trade continues 
to be marvelous. A Fresno 
firm, says the Graphic, 
sends East this year about 
300 car loads of  raisins. 
It  is  only about ten years 
since the first experiments 
in ralSI D packi ng were 
made. The grape used had 
long been known, however, 
as the .. raisin grape," and 
it conti nues to be the favor­
ite for th at u se. It is a 
white grape, and grows in 
c o m  p a r  a t i v e l  y small 
bunches, and the skin is so 
tender that a bunch may 
be bruised into jelly by 
merely shaking it, the skins 
breaking by contact with 
each other. It is very deli­
cate in flavor as well as 
texture, bnt, like most of 
the choicer varieties, is, of 
course, much too frail for 
any kind of shipment yet 
discovered. Very few va­
rieties of the California 
grapes are sent here. Over 
t wo h un dred are common­
ly grown there, and there 
is such a vast v a r i e t y 
among them that they are 
often like entirely different 
species of f ruits. 

The making of wine has 
also only been brought to 
any degree of excellence 
within less than ten years, 
but in that time California 
wine has madA an immense 
impression on the m arket. 
The grape used almost al · 
together for wine is cal led 
specifically the " Cal i forni a  
grape, "  01' sometimes t h e  
Mission grape, because i t  
was i ntrod uced i n to the 
country by the first Span­
ish missionaries, and w as 
grown to a large extent 
before any American set­
tlements were made. It is 
not known from whitt stock 
it came, so distinctive has 
its character become. It 
is indi vidual l y  smal l ,  b u t  
t h e  bunches are immense, 
frOID six to ten pounds, 
and in exceptional cases 
m u ch more. The w i n e  is 
very prolific. The time is 
not far past when this 

TEURS grape was such a drug in AQUARIUMS FOR AMA , the market that some sea-
Bons it would be exchanged 

captivity than the paradise fish, and more care is re- ton for ton for hay. Wine making has changed all 
quired. that now, howe\·er. 

This fish culture is, on some accounts, rather difficul t, ._-.--.... ..... , .... ------
and an easy way is to obtain eggs �rom breeders, and The Lowest Record In  W o r k i ng Gold Ores. 
hatch them in th e aq uariu m . Eggs of the carp, gol d When gold ore can be m ined in Cal ifornia for 37� 
fish, etc. , can easily be hatched in this manner, speciall y cents a ton, and lDi l led for 23 cents per ton, it is get­
if  a canal or small stream is avai lable for the purpose, ting th e b usiness down to a very fine point. and 
and the amateur can gain much pleasure and amuse- augurs well for the future of California q uartz mining.  
ment as well as valuable information frOID such . an A nd this  has j ust been accom plished-not with a �lIIal1 
undertaking. t.est run of 20 or 30 tons of ore, but with nearly 3,000 

For an ornam ental aquarium, such as is shown in the tons. It will  astonish many persons to learn that ore 
cut, fish should be chosen that will give variety of worth only $1 16 per ton can be moved and worked 
form an d col or, and the plants should be abundant, without 10RS, and still more surprise them to know 
and freq uently renewed, for gold fish and many that ore of that value is paying about 56 cents per ton 
others live partly on the plants, destroying their profit . 
roots. This record was made recently at the Spanish 

The fish should be fed 00 the pUPal of ants and other mine, Washington Township, Nevada Coun ty. -Min. 
insects, worms, and fresh, raw, lean, and tinely chopped , and Sci. Press. 
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NlaKara Falls Water Power. promoters of the Niagara Falls enterprise claim 1 the main, and at every 90 or 100 feet leading this broken 
About six months ago, Mr. James B. Stafford, of that they will be able to furnish the simplest, most I stone by means of a cross ditch to the foot of a lamp 

B uffalo, N. Y. , i n conllection with others, offered a large abundant, and cheapest power in the world. They post, so that an y gas that escapes from the body 
prize of $100,000 in money for a contrivance that would are delayed by some financial compli cations which of the pipe would find its way through this " French 
convert the flow of water in Niagara River into practi- they expect will be removed at an early day. So says drain, " and through the lam p post into the open air. 
cal power. a correspondent of the New York Evenin.q Post. I Before the ditch is filled, a double layer of tarred paper 

The prize has not yet been awarded, nor has any But if the developments of natural gas progress in , is placed over the broken stone to keep the dirt away 
fixed standard of efficiency been determined upon, al- the future as m uch as they have in the past, water ' from it. (This broken stone 8ystem is also patented 
though many plans have been received. The various power will not prove so advantageous after all. In and controlled by the Chartiers Valley Gas Company. ) 
contrivances will, it is said, be placed on exhibition as some of our Western towns they ,are offering to supply With such a system we believe that it is impossible 
soon as the $ 1 00,000 cOlllm ittee are satisfied that the manufacturers who will locate there, the free use of that any escaping gas would find its way into cellars 
subj ect has been exhausted. The prevailing opinion, gas for fuel both in their factories and homes. Thus or sewers, for, with a free, un interrupted opening into 
as ascertained from the inventions offered, appears to the settier lllay obtain li ght, heat, and .power in un- the air, it would in variably seek that course in prefer­
be that the mighty river m ust be set to work by means l i mited quantities for nothing. This beats Niagara ence to any other, in addition to which the lam p  posts" 
of a current wheel, or by some modification of it.  cheap water power all out. create a draught that tends to draw the leaking gas 

Recently the B uffalo papers announced that a prac- • , • •  ., away from the line. 
tical test was to be made of one of the contrivances. lU ethods or Distributing Natu ral Gas to (Jonsumen. A gas company's " house supply system " deserves 
The inventor has conceived the idea of catching the BY WM. D. HARTUPEE, MANAGER CHARTIER" VALLEY GAS co., especial attention. for while the " mill supply system " 
force of the curren t on paddles fixed on an endless PITTSBURG, PA. of any company covers but a comparati vely small part 
chain, the whole to be sunk in the river so as to be Explosions have occu rred in the past with n atural of the city, the house supply lines are laid on almost 
below the i ce in winter, the freezing over of the stream gas that have been attended with loss of life and de- every street, lane, and alley. There are two distinct 
being an apparently insurmountable obstacle in the struction of property, but the greatest n u m ber and systems for supplying natural gas to private houses in 
way of a surface current wheel. The paddles or most disastrous occurred when the business of convey- this city, one of which is the Philadelphia company's 
buckets on the proposed chain are to be attached by ing the gas was comparatively new, and each explo- system and the other is the Chartiers Valley Gas Com­
hinges, so to speak, so that they wm be perpendicu- sion was clearly traced to a cause which, in almost pany's system. The system adopted by the former com­
lar to the current when passing down stream and par- e very case, was due either to defective valves, tees, pany consists in a network of pipes laid through the city, 
allel with it when returning up st-ream. The construc- el bows, and the general fittings that were put in the generally made of w rought iron, an d about four i nches 
tion is thus si milar to that of  " feather " paddles on a main lines, or to the fact that these fittings were 'too in diameter, and connected at certain points with their 
steamboat. The endless chains communicate the light to stand the work required of them, added to mill supply system, by regUlating val ves so set that 
power of the curre n t  to wheels over which they pass . which was the fact that SUffi(lient care was not exer- ' five pounds is  received into and carried on the house 
and by shafting to practical machinery. This  wb- cised in putting the work together. I su pply l ines from the mill lines. Now, to reduce this 
merged oblong cu)'rent wheel is geared upon a float But the gas cOlll panies have made great changes i n  pressu re, which is too great to be conducted into a 
which is sunk to the bottom of the river, or to a re- thei r methods of procedure since these accidents oc- house, a regulati ng and so-called automatic shut-off 
quired depth, and there securely anchored. Havi ng cll l·red. All the fittings used are made enormously I valve is  used, which reduces the pressure to foul' ounces 
air-tight cOlllpartments, it can be raised when desira- h eavy ; complete systems for carrying away any escap- I or thereabout, which is the propel' pressure of gas for 
ble by pumping out the water'. ing gas have been adopted ; more skillful men are em- burning in pri vate houses. 

These experiments for obtaining po wer at Buffalo ployed, and more care is  exercised in the general su- I The advantages of this system to the Philadelphia 
are not favorably regarded by some practical men as pervision of the lines and different connelltions to pre- company are, first, that by carrying a h igh pressure of 
compared with the other proj ect now in hand at Nia- vent, to discover, and to repair leaks. In short, every- I five pounds on their house supply lines, they are able  
gara Falls. thing has been done by most of the companies that ' to use m uch smaller pipes than they could if only fo ur 

In view of the fact that the level of the great river. foresight or ingenuity can suggest to render the con- I or five ounces were carried. 
at the head of the rapids is, in round n u m bers, veyi ng of this subtile fluid safe and free from acci- ! A good automatic regulator and shut-off valve is a 
200 feet above its level at the foot of th e cataract, Mr. dents. . I good thi ng if rightly constructed and carefully looked 
Evershed proposed to bore' a tunnel from the lower The recent explosion was the result of careless- I after ; but let such a valve be placed in a damp cellar 
level to a poi nt coi nciding with the upper level. Start- ness-carelessly neglecting to shut off the gas while and not looked after, the people in the house perhaps 
ing at the base of the preci pice below the falls, the making a connection. It was surely carelessness, that forgetting that it is there at all, now let the main line 
tunnel, which it is proposed to make twenty-four feet surprises the other gas companies themselves more break after the valve has been in place a couple of 
in diameter, it is proposed to construct directly under than it does the p ublic who are unacquainted with ' years, and in nine cases out of ten the valve will be 
the village, and to follow the line of the shore above their rules, for they have long since forbidden such I rusted and will not operate. 
the falls at a distance of about 400 feet from it. At a risks to be taken. 

I 

The system of house supply adopted and used by the 
distance of one mile the tunnel wi ll  be 1 24 feet below All the gas companies, we believe (with the excep- Chartiers Valley Gas Com pany consists in laying an 
the surface, at a mile and a half 97 feet below the tion of the People's Gas Company, which seems to be entirel y different network of pipes from its mill  sup­
surface, at two miles 85 feet below, and at two and a a law unto itself), that are producers as well as distri- I ply system, but connected with this system by llIeans 
half miles 76 feet below. Now, this tunnel is not for buters of natural gas for these two cities of Pitts- of regulating valves, the same as the Philadelphia com­
the p urpose of conveying water to water wheels, but burg and Allegheny, are working under council ol'di- pany's is ; but it differs in this im portant point, that 
solely for carrying it away from such wheels. It is to nances which regulate the pressu re to be carried and the Chartiers company lays pipes to supply the pri vate 
be a tail race simply. The mile point, where the su b- the way the pipes are to be laid. The gas is carried houses so large that a pressure of only four ounces need 
terranean tail race is 124 feet below the surface, is be- from the wells (generally in wrought iron pipes tested he and is carried on them. The service pipes are then 
yond the limit of the State reservation, above the to stand a pressure of at least 500 pounds, and some- run direct into the consu mer's house, no regulating 
rapids and coincident with the safely navigable water times as high as 1 ,000 pounds) to the city line at a h igh valve or other device being necessary, as the pipes them­
of the river. From this point along the river as far pressure. At or near the city line the gas is passed sel ves carry no more than is required in the houses. 
as the tunnel may be extended-the present plans through automatic regulating valves, and the pressure 1 T h e  q uestion may be asked, Are not the valves that 
providing for only a mile  and a half-the water power is red uced to that specified by the city ordinance. It  I control the pressure between the mill supply line and 
will be available by sinking shafts from the su rface to then flows into .much larger pipes (in order to make I the house supply line liable to get out of order and let 
the subterraneous tunnel or tail  race, and planting tur- u p  in volume what the gas has lost in pressure), and a higher pressure into the houses than would be safe � 
bine wheels at the bottom of them , geared by u p right is conveyed through the city. The pressure which is , We answer, yes ; very liabl e ; but of these valves i n  
shafting t o  t h e  machinery of mills or factories. The carried in t h e  city is about fifteen pounds t o  the square the entire city there are b u t  four, and there w i l l  n ever 
" head " or height of fal l d own the first shafts at the inch, and the l ines which carry this pressure we call be more than eight, and to watch them the Chartiel's 
mile  point of the tunnel will be 124 feet. the wheel our " mill supply l i nes, " to distinguish them from our I Valley Gas Company keep watchmen night and day 
pit being at that depth belo w  the surface ; at the 1 house supply lines, of which we will speak later on. whose sole duty it is to see that these valves are always 
l lI i le  and a half point the " head " will be 97 feet, a nd so U pon every line of this character with in the city . ill order. 
on, the average head for the mile and a half provided i li m its, the Charti ers Valley Gas Company places theil· 1 In laying its lines for house supply, the Chartiers Val" 
for in the present plans being 120 feet. The water is patented escape system for conveying away any gas ley Gas Company also puts in a thorough broken ston e 
su ppl ied by conduits from the river, and tranr.verse that lllay leak out at the joints, that has been pro- escape system, connecting the stone drain with a lamp 
tunnels for wheel pits and tail races are to be cut cor- nounced by many experts as more efficient than that ' post pl,aced every 300 feet alon� the line. 
respon d i l l g with the surface conduits, thus enabl i n g  used by an y other company, and has been recom- I The statement has been made in the papers that the 
m ills to be erected not only along the line of the main mended by visiting natural gas cOlll mittees from other life of the natural gas com panies' pipes underground 
tunnel ,  but on these tram verse conduits. cities after thorough ly examining all the other devices is  but five years, after which they become rusted out 

The financial possibilities of the undertaking remain in use. I and will not hold gas. This statement is n ot true. 
to be w rought out. In 1886 the legislature granted a Our system consi sts simply in placing a sleeve over There are pipes made of cast i ron and laid by the 
special charter to a company of gentlemen of Niagara every joint in the gas line, first seeing that our joints Pittsburg Gas Company, in t h is city, that have been 
Falls and elsewhere, with a nominal capital of $200,000, are absol utely tight under pressure, and having them down thirty-five years, and are still in good con dition. 
with power to increase it to $3,000,000. The engineer's passed upon by the city i nspector. This sleeve is I A cast iron pipe, as laid by the gas company, will 
estimate of the cost of constructing the main tun nel, made perfectly gas tight around the pi pe, by mean s be absolutely safe for thi rty years of service, and a 
twenty-four cross tunnels, four shafts, twelve feed race- of lead or other suitable material. On the inside of wrought iron pipe for t wenty years of service. Th is 
ways or conduits, and other necessary works is the sleeve a space or chamber is left, so that any gas statement can be verified by n early every water works 
$2,250,000. The land plan of the company is to grant that escapes from the joint on the main line is collected superintendent in the country.-Insurance World. 
mill  rights on lands wh ich they have already ac- in this chamber. Connected with this cham ber at the i ,. , • • • 
quired or stipulated for, along the river at the head of top, a small pipe leads off and u p  into a lamp post I The Heathen Chillee. 

the proposed tunnel, at a nominal pl'ice, practically situated at the CU l·b. Each joint has i ts own separate I The Secretary of State is in receipt of a note from 
giving them away, and to depend upon rentals of and distinct escape pi pe, and several eseape pipes may the Chinese minister here, returni ng, b y  direction of his 
power for returns on the i nvestment. . The entire plant be run into one lamp post. Each joint is numbered, govern m<:lnt, a por tion of the Rock Spri n gs indemnity, 
as covered by the $2,500,000 estimate of cost w i l l  de- and its exact distance measured from the lamp post. lately appropriated by Congress, which represents the 
velop 119,000 horse power, or 238 mills and factories of The escape pipe that leads away from the joint i s  amount of six cl aims, which, i n  the final di8tribution 
500 horse power each. The present financial plan prO- I marked with the corresponding nu mber at the top of of the appropriation, have been ascertai ned to be. du­
vides for renting this power for $10 a year per horse I the lamp post, 80, if gas is found escaping at the top plications. Mr. Bayard has appropriatel y acknow­
power for twenty-four hours a day, it being taken of the lam p post, by noting the number of the small ledged this hon orabl e action of the Chin ese govern­
for granted that the supply of water might as well be I pipe through which it escapes, the exact location of ment, and the amount so refunded will be covered i n to 
for every hour as for less, since there will n ever be an y I the leak can be determined. the Treasury. 
need for economizing. This is  only half the rates In addition to this " patented separate pipe eseape I Correct book keeping must be at a discount at the 
paid by mill owners for water power at Cohoes, I system, "  as i t  is called, the Chartiers Valley Company Treasury departrlHmt in Washington, if the above ex­
Holyoke, Lawrence, and IJowel l ,  while  at each of those I takes the further precaution of covering all its pipes ample of duplicate payments is a fair specimen of 
places the time is l imited to eleven hours a day. The with broken stone for a h eight of nine inches above official abili ties. 
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ELECTRIC WELDING. When the weld, W, is complete, the primary circuit stated that the process has been in operation some 

time, and that from 170 pounds to 180 pounds of fiber 
are produced at each filling. 

(Continued fro m  first page.) is interrupted and the work is removed from the clamps. 
ening screws, bolts, bars, or shortening them by cut- The time requi red for producing a perfect weld is but 

. ting out sections, and for renewing the cutti ng edges a few !leconds on ' ordinary work. The work may be 
of lathe tools. The n umber of applications of electric ham m e red while the welding progresses, and it may be 
welding to work of this kind seems to be almost end- even re lll o \'ed from the clamps and hammered,  replaced, 
less. Electric welding is adapted to much of the work and reh eated, if necessary, tIM heated portion of the 
of the jeweler. A large p roportion of the gold work metal increasing the electrical resistance so as to con­
now soldered may be welded. In the manufacture of  tine the further h eating to the same part of the metal. 
gold rings it will be particularl y ad vantageous, as it i One of the important features of this invention is 

.. 4 1 ' " 
Flber-Prodncl ng Plall'. III Dnrmab. 

Attention is  drawn by Indian Engineering to the 
fact that Burmah abounds in fiber-producillg plants, of 
which the bamboo is the principal. If the bam boo 
were dried and exported, it would, on arrival at its 
destination, be found to be too hard for manufacture 

renders the ring of uniform fineness 
throughout. 

For welding electrically, a current of 
great volume or quantity and very low 
electromoti ve force is required. It 
may be furnished directly by a dyna­
mo of peculiar construction, or the 
!.lurrent from an alternati ng machine 
of high electromotive force may be 
used by employing a transformer capa­
ble of delivering a current of low elec­
tromotive force and great vol ume. 
Practically, the current used in wel d­
ing has an electromotive force of from 
1 to 2 volts, while its volume may range 
from 1 ,000 to many thousan d amperes, 
depending on the nature and size oC 
the bodies to be welded. 

In the exhibit at the fair, the pri­
mary current is furnished by a Thom­
son-Houston self-exciting alternating 
current dynamo. This current, circu­
latin g  in the primary wire of an induc­
tion coil of peculiar con struction, gene­
rates in the secondary conductor of 
the coil a current sui table for welding 
purposes. The dynamo used in the 
present instance consit;ts of series of 
field m agnets arranged in a circle and 
connected so as to present opposite 
poles in alt.ernation. The armature consists of a 
series of thin iron disks Castened together to form 
a cylindrical core. and a number of flat spiral s one 
wire in depth. mounted on the periphery of the core 
and connected with t.wo terminals leading to two 
col lector cylinders on the armature shaft. Under 
t.he flat spi rals, or " pancake coil!! " as they are called, 
are pl aced a few coils arranged according to the Sie­
mens system. and connected with a commutator upon 
the end of the hollow shaft. The current taken from 
t h i s  com mlltatol' it; em ployed !:lolel y for .exciting the 
field magnet, wliile the al ternati ng current from the 
col lectors is used in the welding apparatus. 

Referring to Fig. 2, the current from the dynamo 
is conducted to one binding post of the comm lltator, 3. 
which is arranged to send the current through t, t, or l­
o! the pri mary w ire, P, of a t ransformer or induction 
coil.  The pri mary wire of the transformer is small 
and long. The secondary conductor, S, is very large 
and sbort, and the body of iron forming the m agnetic I tield is placed in proximity to the primary and second­
ary cond uctors. The remai n i ng binding post of the 
cOlllm utator, 3, extends to one ter­
m inal of an isolated primary coil,  4, 
the remaining termi nal being con ­
nected with the d ynamo. The coil, 
4, is provided with a switch by 
whicb any number or all of its con­
volutions may be cut out or placed 
in circuit at pleasure. 

The rods to be welded are placed 
in the clamps, C C', the fixed clamp, 
C. being ' connected with one ter­
minal of the secondary conductor', 
S, the movable call1p, C' ,  being con ­
nected electrically with the remain­
ing terminal of the secondary con · 
ductor. The movable clamp, C' ,  i�  
arranged to be mo ved forward to­
ward the fix<>d clamp, C, by mean� 
of a screw. The rods are filed and 
rendered slightly convex at the 
abutting ends, and the rod carried 
by the movable clam p is brough t 
intf) forcible contact with the rod 
supported by the fixed clamp, when 
an appropriate flux is applied. The 
current is then switched on to the 
primary in such a Illanner as to 
cause it  to traverse t. t, l-, or the 
whole of. the wire. according to the 
requirements of the work in h an d ; 
or the two halves of the primary 
may be arranged in parallel circuit. 
The contact surfaces of the rods to be welded at once 
begin to heat, and the movable cl a m p, C' ,  lIlay be ad­
vanced as fast as the softening of the abutting ends of 
the metal wi l l  permit. 

For the nicer adjustmellt of the current, more or Iess 
of t h e  coil, 4, is introduced i n to the circuit by means of 
the switch, and tbe inverse electromoth-e force gene­
rated in this coil serves to oppose the actIOn of the cur­
rent in the primary coil, P, lllOl'e or less. 

Fig. 3. -EXAMPLES OF ELECTRIC WELDING. 

into paper, and additional ' expense 
would be incn rred by h aving to boil 
it at high pres!mre for that purpose. 
The course recommended is to pick 
only the tender stems of the bamboo, 
to boil them in caustic alkali, and then 
to wash, tease, and dry them before 
packing into bales for export. 

The most favorable sites for erect­
ing such factories would be the banks 
of the Irrawaddy and Salween, as both 
localities are in easy communication 
with the interior, 8.8 well as the princi­
pal seaports. Besides preparing paper 
stock, the fiber of the plants can also 
be prepar ed.  for spinning purposes. 
The mode of treatment is very sim i lar 
to that followed in the preparation of 
paper stock, care only being taken in 
the selection of bamboos, those pos­
sessing the least knots or largest inter­
nodes being best suit!l.ble ; and such 
species are common and abundant in 
Burmah. 

The fibers of bamboo, China grass, 
and pineapple can be similarly treated 
as j ute, and spun so fine that an ex pert 
could barely distinguish the product 
from real silk. It is a.lso stated that 
these fibers possess an ad vantage over 

that the metals are heated uniformly during electric ' j u te, as they require very little chlorine when bleach­
welding. This results from the fact that cold metal is ing. while j ute requi res a large q uan tity, and e ven then 
a better conductor than hot metal, and that. therefore, a pure white is not obtainable witbout serious deteriora­
any cooler line of particles in the sect ions at once be- tion to the strength of tbe fiber, which is the inevitable 
comes a path for increased current, and'is brought up consequence where a large quantity of chlorine is used. 
in temperature to equality w ith the other portions. At the present t ime large quantities of cloth woven from 

The absence of the dirt of the forge and cindel', com- China grass and bam boo are brought into the Rangooll 
mon to the old method, is a decided advantage. The markets by Chinamen from Bhamo, and although the 
process is perfectly safe, and i s  so simple that it may be m aterial is  not manufactured with modern looms, still 
easily conducted by unskilled labor. The economy of t.he quality is so fine as to resemble tussore silk. 
�lectric welding is  very great, and the range of work to 
which it is applicable is almost unlimited. 

No exhibit at the fair attmcted more attention than 
this. Iron, steel, b rass, and copper were quickly 
welded, and the process was explained by the com­
petent attendant. 

The Thomson Electric Welding Co . •  of Lynn. Mass . •  

are the makers o f  the apparatus and the promoters of 
the new art. 

Paper Pilip. 

A new method of preparing cellu lose has, according 

____ · __ � ........ H ....... _-----
THE L. W. POND IRON. PLANING MACHINE. 

The accompanyi ng cut represents one of the i ron 
planing machines for h eavy work designed and manu­
factured by the L. W_ Pond Machine Co. , 140 Union 
Street, W or·cester. Mass. The bed is mad e  very long in 
p roportion to the length of the table, and enables the 
machine to plane from four to sixteen feet in length. 
The table is heavy, and an oil channel is cut the entire 
length of the slide, keeping it perfectly l ubricated and 
preventing cutting on heavy work. There are th ree 
bolt slots running the entire length of the table. The 

posts or uprights are very heavy, 
with large breadth of base. and are 
firmly bolted to the bed. The d riv­
ing shaft is made of steel. The 
cross bar is strong and heavy, ancl 
is adapted to be quickly adj usted 
by the raise and fall screws. The 
feed is transmitted to the cross, 
down. and angle screws throu gh 
the driving shaft, by a recen t l y  
patented device. and rUDS perfectl y  
free and loose after having done its 
work at the end of the stroke. 'fhe 
reversing motion is al so of an iUl-

. proved patented form , and can be 
easily adjusted to give either belt 
more or less lead, and it is enti rely 
under the control of the operator 
at any part of the stroke. 

• • •  
The American Stationer tells its 

readers how they can write upon errg 
shells and leave the i m pression of 
engraYi ng. The editor says all  t hat 
it! req uired is to w rite upon the egg 
shell with wax or varnish. or e \-en 
tallow, and t h e  n immerse it in 
some weak acid, such as dilute hy­
drochloric acid or vinegar. The acid 
eats into or dissolves the l ime of the 

IRON PLANING M ACHINE. egg shell, and thus the writing is left 
in  relief. This may be snccessful l y 

to a German paper. been recen tly patented by a Mr.  performed on the fi rst experiment, although a few pre­
Kel lner, of Pod gera. Austria. '1'he in ventor prod n ces can t,ions will he found necessary. As the eggs used a.re 
the pulp by decomposing electrically a sol ution of n sually blown , i n  order that they may be preserveo ,  
certain chlorides. such a s  common salts ; and allowing t h e  holes should be plugged with wax and made air­
the chl orine gas thus obtai ned to act in straw, wood, tight. As they will be found very light, some method 
or other material of similar constitution. The direc- should be devised for holding them under the surface. 
tion of the current is freq uentl y  changed, so that the T w o  or three minutes will suffice to give the writing 
vegetable fibers are subjected to the action of alka- the proper relief. but the result w ill be more satisfac­
line hydrates, as well as that of the chlorine. It IS tory if the acid is weaker and the time taken longer. 
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A Crooked S&lck Straightened. 

I 

waves when not in use. When a wave comes in, the this means the metal will be sufficiently compressed to 
I had an ugly, nnrul y  boy in Ill y rOOlll, and he gave fan is thrown forward and forces the air out of form a very good spring without further tempering. 

me more trouble than all  the rest of the class. All  the pump barrel in which the plunger works. On Use a light hammer in the process and " many 
through the different grades of the large grammar the wave receding, the fan is carried seaward and blows," and a spring will be made that will last for a 
school he had been a terror to his teachers , and he was the pl unger drawn out, causing a vacuum, and causes ;: long time where it has to bea! no great portion of 
h u rried on to the next teacher with surprising alacrity quick rush of water into the suction pipe. The force labor in its action. In setting up old carriage springs 
and precision. He never lacked promotion. When I with which the water is drawn up is suffic ient to raise where they are inclined to settle, first take the bed leaf 
inherited him I felt as if Nemesis had overtaken me, t to an elevation of 3W feet. above the se!!. level . and bring it into I!hape ; then heat about 2 ft. in the 
and j u st how to control h im and secure any kind of Should this motor prove as successful as the pro- center, �lum·p to a cherry red ; then cool it off in cold  
work from him was a p roblem I long wrestled with. jectol's seem confident  it wil l, several others will be  water as" q'iilck as possible. This will give the steel 
For several w eeks he wa6 the terror of the room, and built in the same neighborhood, and an immense reser- such a degree of hardness as to be liable to break if let 
my reputation for good order and dignity was, I felt, voir bui l t  on the hil l  to contain the water. fall on the floor. To draw the temper, hold it over the 
fast disappearing. The boy would not obey unless he This one motor w ith its 12 inch pl unger is capable of blaze, carrying back and forward through the fire un­
felt like it, and punishments had no effect on him. He raising 12, 000 feet of water 350 feet high in every til it  becomes so hot that it will sparkle when the ham­
was there, he knew he was there ; he had a reputation twenty-fou r  hours. The uses to which the water will mer handle is drawn across the edge ; then cool off, or 
to !1ustain ; he had earned it hy several years' close ap- be put are various. A 36 inch pipe wi ll be conducted not, j ust as you please. Another 1lI0de is to harden 
pl ication to wrong doing, and he meant to maintain it to the city, and water will be suppl ied to all branches the steel, · as before stated, and draw the tem per w ith 
at all hazards. of industry w here machinery is used. Bathing houses oil or tallow. Tallow is the best. Say, take a candle, 

It is unnecessary to narrate h i s  pranks. E very will also be supplied with salt water, and sewers fiuRhed : carry the spring as before thl'Ough the fire, and occa­
teacher has had such boys, and wil l  readily recognize w here it  is necessary. ' sionall y  draw the tallow the length hardened until the 
th is one. E very plan I evol ved for the regeneration of I The fi rst work performed will  be begun in about ten tallow will burn off in a blaze, then cool. Every leaf 
the boy proved abortive. He wouldn't reform. Final l y, days, and an 8 inch pipe is now being laid for the pur- is served alike. 
by accident, I stu mbled on the cure. I am n ot pose. 
ashamed to say .that it  was an acciden tal plan, for it 'l' he last mentioned pipe is for Adolph Su tro, and 
was one of those unexpected things that ph ilosophers is to be utilized in sluicing away a large amount of 
tell us are bound to come to pass. 1 drifting sand from the h eights j ust back of the aqua-

I discovered tha t he was interested in h is drawing, or rium. This work is rendered necessary to prevent the 
rather was interested in sketching odd bits of sce n- sand from washing back on the beach and retarding 
ery, or objects in the room, n ot even o lll itting his re- the work there. 
spected teacher, who was a typical schoolmarm and The immense fan of the motor generates a large 
wore glasses. I resolved to make the most of this amount of energy which is not used in working the 
one talent-if talent it was-and so one day, when I pum p, and, when everything is in shape, electric dyna­
was in my best and sweetest mood, I asked the terror mos wil l be erected to utilize the enargy for heating 
if he would not draw a plan for some shel ves I wa,nted purposes and the like. 
put up in my closet. He assented, and the sketch was .. 4 • I .. 
neatly and accurately made. There was a new look in TelDperln.r Sp rhl/r8. 

his eyes and a n e w  expression on his face when he gave A correspondent of the English Mechanic presents 
me the paper on which his drawings were made. the following with respect to spring tempering : 

Then I ad vaIiced slowly and cautiously. I needed There is, pel'haps, no kind of tempering that requires 
some maps made, following a n e w  invention of mine in so much care in manipulation as getting a good spring 
cart,ography, and again I employed the terror, and temper. It is necessal'y that the spring be carefully 
again the result was encouraging. The maps were forged ; not overheated, and not h ammered too cold. 
models of neatness and precision ; I j udiciousl y praised The one is as detrimental as the other. To insure a 
him, and exhibited the maps to the class and called for spring that will  not, warp i n  tempering, it is reqnisite 
copies. None ever equaled his, and his joy was com -

I 

also that both sides of the forging be equal l y wrought 
plete. u pon with the ham mer. If nut, by the compression of 

We were studying the continent of Asia. and the the metal on one s ide more than another, it will be 
terror never had his geography lesson learned ; but sure to w arp and twist. 
when I suggested that if  he were to keep up his repu- We will suppose that the article has been carefully 
tation in drawing he must draw the detai ls of the forged, finished up, and is ready for tempering. Clean 
country he was sketching, geography became a new out t he forge, and make a brisk fire with good clean 
study to him, and he easily made excellent progress in 

I 
charcoal ; or i f bituminous .coal must be used , see that 

this branch. To do this he had to forego some of his it  is  well bu rned to a coke, in order to free it from the 
" fooling business," and it was given up simply because 

I

I sulphur it contains, as sulphur wil l destroy the " life " 
he had something more to his liking to do. of the metal. Then carefully insert the steel in the fire, 

In fine, and to the point, the terror came out of his and slo wly heat it evenly throughout its e ntire length . 
ch rysaliFl stata a new creature. His old ways w ere left, Give it time to heat throngh its thickness, and when 
and he readily adopted the better method of doing and the color shows a light red, plunge it eveuly into luke­
living. From a slouching, unkempt , u ncouth , sham- warm water, or water from which the cold chill has 
bling, horrid boy, he emerged into being a respectable, been taken off, so as not to chill the surface of the 
neat, tIdy, order-loving, painstaking, and ind ustrious metal too quick before the inside can also harden ,  and 
young man. I had found that there was something he let it  lie in the water until it is of the same tempera­
coul'a do, and something he l i ked to do, and that was t u re as the water. A m uch better substitute for water 
all there was to it. By doing something worth the is a good qual i ty of animal oil-whale oil or lard oil is 
doing he had no time or liki ng for doing what was not best. As a substitute, we have used lard, by melting 
worth the doing, and mischi ef became no longer the it before we i nserted the heated steel i n  it. The ad-
object of his existence.- Winthrop, A mer. Teacher. vantage of using oi l  is t hat it does not chill the steel 

• • • I .. as suddenly �as water, and there is less liability to 
W ave Power Motor .  crack it. 

The San Pl'ancisco Call gi ves a graphic account of a Remove the h ardened spl'ing from the water after it 
new wave power motor j ust finished and pro ved a suc- is sufficiently cooled , and prepare to temper it. To do 
cess. The construction of  this machine 0 1' appal'atus, this make a brisk fire w i t h  plenty of live coals, and 
which was begun in July, 1886, was at the time consid- then smear the hardened !Opring w ith tal low and hold 
ered a half-brained scheme, but the projectors stuck i t over the coals, but do not nrge the draught of the 

• • • • • 

The Propo8ed Nlcaracua Canal .  

A corps of engineer!! for the survey and axial loca­
tion of the Nicaragua Canal has been organized; with 
Mr. A. G. Menocal, Civil  Engineer, U. S. N.,  a8 chief, 
and Mr. R. A. Peary, Civi l  Engineer, U. S. N , as assist­
ant chief. Tht! engineers are to be divided into ten 
parties, of w h ich one wil l  be the staff, h aving 
general supervision of the whole wOI'k ; one will 
have charge of the hydrographic work, i ncl u d ing 
the plans for the permanent im provement of the 
harbors at Grey town and Brito ; six will be employed 
upon the topographical survey and location of the 
route ; and two will  thoroughly investigate the geo­
logical features of the country traversed by the 
canal, by a series of borings in all the localities where 
cuts are proposed. 

It is expected by the promoters of the enterprise 
that this survey will  be completed by the first of next 
April, when the proposed final location of the canal 
and revised e&timates of the cost, of construction are to 
be submitted for the inspection and approval of a 
board composed of the most distinguished engineers of 
the world ,  incl uding disinterested representatives of 
England, France, Germany, and the United States. 
After the route and plans for the construction of the 
canal have received the approval of this board of 
eminent engineers, the axial l ocation w i l l  be finally de­
termined and the work of construction wi l l  be com­
menced. This plan looks a little l ike that of the Inter­
oceanic Canal Congress with which M. De Lesseps com­
menced his work at Panama, and we suppose the in­
auguration of canal building is contingent upon the sub­
scriptions to come in for the prosecution of the enter­
prise. Would it not be better for the Nicaragua Canal 
people to b u y  up the partiaUy made Panama Ca!lal 
works, and finish that enterprise ? It looks as if it would 
have to be put on sale before long. al though M. De 
Lesseps has lately issued a bul letin saying the canal 
would be finished in 1890, and no more money is re­
quired for its completion . The cash they have on hand, 
so he gives us to understand, is sufficient . 

Some of the members of the canal association think 
that the construction will b e  begun before next July, 
but they all express the conviction that the com­
mencement of the work upon a scale large enough to 
insure its completion within six years w i l l  not be de­
layed beyond the 1st of November, 18 · 8. 

The Tunnel between Prance and EO/rland. 

to their plan, and seem now to be in the fair  way to fire with the bellows whi le  so doing. Let the fire heat At a recent meeting of the geological section of the 
success. Great difficulty was experienced at first in the steel very grad ually and e venly. If the spri ng is B ritish Association, a report was read on the present 
getting the materials to withstand . the force of rocks long, move slowly over the fi re, so as to receive the condition of the experimental heading for th e channel 
thrown against them by the waves, and the pipes heat equal l y. In a few moments the tal low will melt, tunnel between Dover and Calais, a d istance of twenty­
which conduct the water up the bluff were broken and then take fire and blaze for some time. While the one miles, the com pletion of the work having been for­
carried away no less than fourteen times. When the blaze continueI', incline the spring, or careful ly  elevate bidden by the English government. A hole has al­
schooner Parallel went ashore and her cargo of d yna- eithel' end. so t hat th e  blaze wil l  free ly circulate from ready been borp-d seven feet in diameter, one mi le  al ld 
mite exploded, the motor was com pletely w recked. A end to end, and completel y envelop it .  The blaze .will  a quarter in  length, nearly the whole of  wh ich i s  
mass o f  rock weigh i n g  s i x  h u n d red tons was thro w n  soon d ie  out ; the_n smear i t  again with tallow, and actually beneath the sea bottom. Most of the work 
from the cliff and fell across the chasm over which the blaze it off as before. If the spring is to be subjected was done five years ago, and as i t  has gone through a 
motor was suspended, blocking it up to such an extent to a great strain, it will be required to perform mnch chal ky formation needing no l ining, it has reDiained 
that nearly three months were consumed in blasting labor-it may be l ightly blitzed o ff  a third time ; and if  perfectly dry and the substance at the surface of the bor­
out the debris. Soon afterward another mass of stone it is to be exposed to the vicissitudes of heat, and cold, ing h8.11 become harder by exposure to the air. On the 
weigh i ng one hundred and fifty tons fell and had to be i t  must be left to cool off itself upon the corner of the French side, where only small progress has been m ade, 
removed. The motor, w h ich was designed and built forge, and not cooled by putting it in water or throw- as well as upon the English side, no serious obstacle 
by E. T, Steen , is a very sim ple contrivance, and still is ing it on the ground. Spiral springs of steel wire are has been found. The report says : " After taking all 
capable of exerting great power. tempered by heating them in a close vessel with ani- these facts into consideration , it was clear that the OI'igi-

Across a chasm in the rocks  just north of Paral Iel mal ch arcoal or w i th bone dust packed around them, nal estimate of £1, 527,000 for the English half of the 
Point, a bridge of heavy ti lllbers was built .  Suspended si m i lar to the process of case-hardeni ng, and when tunnel Was amply confirmed by the experience ob­
from this is a huge fan or paddle of oak ti mbers with thoroughly heated cool theDi in a bath of oil, and pro- tained. " That would give £3,054.000. say $ 15,000,000, as 
the spreading portion downward. This is fastened to ceed to temper them by putting a handflli of them in the entire cost of the tunnel. The authors of the re­
the bridge by immense hinges, which allow it, when i n a sheet i ron pan, with tallow or oil, and agitate them port go on to consider and demolish the bugbear of 
operation, to swin g  back and forward a d istance of six O\'er a brisk fi re. The tallow will soon blaze, and the foreign invasion of England, which has been the reason 
feet as the waves strike it. The handle or upper por- agitation will cause them to heat very e\'enl y. The assigned for opposition in that country to the b uildi ng 
tion of the fan is connected with a solid plunger pump steel springs for fire arms are tempered i ll  this manner, of the tunnel, as follows : " Water, at the rate of l00,O()O 
12 inches in diameter and h aving a stroke of 9 to 12 and may be said to be literally " fried in oil. " If a cubic feet per minute, could be admitted to the tunnel 
feet. This pump, in turn. is connected with a suction long, slender spring is needed that requires a low tem- through the shaft and its connecting gallery, and five 
pipe running out into deep water. The fan i s  so per, i t  can b e  m ade b y  simply beating the soft forging or six minutes would be su fficient to render it impassa ­
rigged that it ('.an be drawn up out of reach of the on a smooth anvil with a smooth-faced hammer. By L ble for traffic of any kind." 
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ENGINEERING INVENTIONS. 

A car coupling has been patented by 
Mr. Samuel Cooley, of F'leminl!;ton, N. J. The draw­
heads are provided with a coupling wheel and a spring. 
actuated link of novel constructiou, making a coupling 
wherein a link attnched to each drawhead will inde­
pendently conple with a revoluble pin in the opposing 
drawhead, the conplinl!; working antomatically. 

A g-as blast furnace has been patenteci 
by Mr. John H. Hillman, of Pitts burg, Pa. The inven­
tion covers a combination of a preparatory storage gas 
furnace, a carburization gas fnrnace, and a smeltinl!; 
gas blast fnrnace, each separated 'from the others, 
making a furnace adapted for the ntilization of gases 
or solid fnel, or both combined, for smeltinl!; iron or 
other 0]"('8. 

A railway signal has been patented by 
Mr. Frederick Pearce, of New York City. The inven­

tion covers a novel arrangement of circuits, track in­
strnments, and rclays, in  connection with electro.mag­
netic signaling lanterns arranl!:ed to be ope�ated either, in 
open or closed circnit system hy the action of a passing 
train, to d isplay a danger signal during the passage of 
a train over the section of track protected. 

Utilizing exhaust steam is the. subject 
of a patent issued to M�ssr". Robert :iI. F. and Nicholas 
H. Sewall, of Smithland, La. Combined with the en­
gine and main boiler are a supplemental cylinder ' and 
pipcs connecti ng it with the engine and boiler, a pivoted 
lever being connected with t.he piston in this cylinder 
and with the engine, a pipe extending from the pnmp 
into the pipe between the boiler and snpplemental 
cylinder, with other novel featnres. 

A railway tie ha,s been patented by 
Mr. John H. Stull, of Okobojo, Dakota Ter. Combined 
with Il metallic plate tie, having ears, are chairs or 
plates connected to the ears, and having upwardly , ex· 
tending Inl!:B, with keys adapted to pass throngh the 
chairs and the ears, with other novel featnres, whereby 
the several parts shall be connected withont bolts or 
rivets, and to which the rails may be connected by 
means of keys. 

• •  • 
AGRICULTURAL INVENTIONS. 

An elevator for harvesters has been pa­
tented by Mr. Milton E.  Benedict, of Perry, N. Y. 
This invention covers a novel construction, combina­
tion, and arrangement of parts and details in a new 

and improved elevator for harvesters which is desil!;ned 
to be simple and durable in construction and very ef· 
fective in operation. 

Ititutifi t �tntritau� 
A jewel case has been patented by 

Messrs. Solomon Valfer and Lazarn. Weil, of New York 
City. The entire body and base are preferably covered 
with plnsh, and It has an npper hinged portion forminl!; 
wings which may be opened out to display articles of 
jewelry , there being also a lower recessed portion to re­
ceive them, with other novel features. 

A sectional thatch has been patented 
by Mr. Robert Griswold, of Woody, Kansas. The 
thatching is applied to a timber frame with nails, in 
connection with lengths of barbed wire applied to the 
face of the thatching, with binding w ires and longi­
tudinal wires, makinl!; a form of thatch especially 
designed as a cover of ricks and stacks. 

A burial vault has been patented by 
Mr. Herman Froehlich, of Waterloo, Ind. Combined 
with lower and nppcr parts made of plastic material to 
form artificial stone, and formed with inclined sides 
and ends and round corners, is an adjnstable clamping 
band with handles, and other nove 1 featnres, providing 
a cheap and durable vanlt to replace the common 
wooden box now in general nse. 

A horse detacher has been patented 
by Mr. Simon Bail, of New York City. This inven­
tion covers a novel combination of devices, more es· 
pecially adapted to one-horse vehicles, capable of oper­
ation by the driver or occupant, there beiul!; combined 
therewith a special mechanism between the detacher 
and a brake, whereby the latter is thrown into action 
npon the wheels by the same motion of the hand lever 
which works the detacher. 

A grip for button lathes has been pa­
tented by Mr. Will F. Yonng, of New York City. It is 
for facilitating the mannfacture of vel!:Ctable ivory bnt­
tons, and made to be self.adj nsting to t.he convex snr· 
face of the segment of ivory, whether rel!;nlar or irrel!;ll' 
lar, consisting of two separate I!;rasping members, a 
stock to which they are pivoted, and a yoke pi voted upon 
thl) stock and connected at its ends to the lower ends of 
the mem bers. 

A paper clltter has been patented by 
Mr. John F. Meador, ot Prescott, Arizona Ter. This 
invention provides a nnmber of plates sliding on top of 
each other, and each projecting at one side a short dis· 
tance beyond the corresponding side ol the next follow· 
ing plate, being especially adapted for cutting or tearing 
express money orders, or other papers, where steps are 
left in the torn edge of the paper to indicate the amonnt 
qf the valne of the order. 
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The charge for Insertion uTU!er thzs head is One Dollar 

a line for each insertion ; aIXYUt eight worda to a lint. 

Adverti$e11lent8 must be rtCi';ved at public"'iOn 01llce 

as ea/'ty a8 l'hu/'Bday tlWrning to appear' in next i8sue. 

Practical Working DrawingB of machinery made 
by A. I{. Man.Held & Co., � Broadway, N. Y. Life­

Ion I< mechan ic.. One formerly R. R • • upt. M. P. Im­

portant references. Work guaranteed. Correspondence 
invited. 

For Sale-22 nnbonnd v'.ll nmes SCIENTIFIC AMERI' 
CAN. of old dates. A lso a lot of odd numbers, In good 

order. For a descriptive Ust address 1. R. Hu dson, 212 
Ea.t 14th St., New York. 

All kinds wood engraving. Perfect; lowest rate; sell 
eqra tools, mate'l, machsa N. H. 'l'aylor, Wyandotte. Kan. 

Portable grinding mills. Chas. Kaestner & Co. , 
Chicago, Ill. 

Engines and boilers. Chas. Kaestner & Co., Chicago, 
m. 

For Sale-The following hraiding machines : 2 nine 
carriersa 1 twelve carriers, 2 t hirteen carriers, 1 sixteen 
CArriers, 1 twenty carriers, 1 twenty-on e carriers. Also 

tbree looms, U and 80 shuttles. All the above will be 
oold cheap. Raymold & Whitlock, 99 Fourth Ave., N. Y. 

Wanted-New invention or novelty for the Enl!;lish 
market by a tlrst-class I.Amdon house, havina- a large coo­

nection among shippers, warehousemen. drapers, etc. 

Address U Everclean , " 100 Wood St •• London , En�)and. 

LaIJqU87B. -Japan. Brilliantine. Bras80line, Opaline, 
and other lacq uers dond special varnishes. Brilliant, 
hard. durable. Send for catalogue. 'l'he �'red'k Cram 
Chemical Co., Short HillS, N. J. N. Y. agent, Horace 
Van Sands, 7::t:J Broadway. 

For the best and cheapest 4 Horse Enl!;ine, address 
Peter Walratb , Chittenango, N. Y. 

Perforated metals of all kinds for all purposes. The 
Robert Altchl.on Perforated Meta! Co., ChicI\Ko, Ill .  

For the latest improved diamond pro.pectinl!; drills, 
address the M. C. Bnllock . Mfg. Co., 138 J ackson St ..  

Chicago. Ill • 

The Railroad Gazette, handsomely illnstrated, pnb · 
IIshed weekly. at 7a Broadway, New York. Specimen 

copieR free. Send for catalogne of railroad books. 

The Knowles Steam Pnmp Works, 113 Federal 
ilt.. Boston, and 93 Liberty St., New York, have j ust io­
Ined a new catalogue. in which are many new and im" 

proved forms of Pumping Machlnery of the .ingle and 
duplex, steam and power type. Thi. catalogue will be 

mailed free of charge on application. 

A cane or corn harvester has been 8 U I L D I N  Q patented by Mr. Azro J. Shaw, of Conway, Kansas. E D I T I O N . 
Link Betting and Wheels. Link Belt M. Co., Chicago. 

Presses & Die •. Ferracute Mach. Co., Bridgeton, N. J 
Nickel Plating.-Sole manufacturers cast nickel an· ' The invention covers a novel constrnction and com-

bination of parts for cutting sngar cane, corn, and 
similar crops, grown in rows, topping the severed stalks 
and discharging them to the gronnd at the side of the 
machine, which may be arranged to cut down two or 
more rows of the standing crop at once. 

• • •  
MISCELLANEOUS INVENTIONS. 

A rubber back pad for harness has 
been patented by Mr. Ell is W. WaH , of Pishelville, Ne b. 
It is made with a novel form of hollow air cnshions, 
havinl!; side ftanges and depressions, needing no leather 
cQverinl!; or stnffing, while there is no danger of galling. 

A pen or pencil holder has been pa­

tented by Mr. Edward E. Foster, of Ne w York City. 
It consists of a spring clam p adapted to recei ve the end 
of the ftnger, and provided with a device for holding 
the pen or pencil in the position of nse, thus dispensing 
with the uSl1al long pen or pencil bolder. 

A singletree has bElen patented by Mr. 
Oscar F. Lowe, of Hampton, Iowa. This invention 
covers an improvement relatinl!; particnlarly to the con­
struction of the clips, whereby they will be efficient in 

nse, and the portion snbjected to wear may be readily 
replaced when worn or otherwise useless. 

. A combination tool has been patented 
by Mr. W i l l iam W. Allen, of East PepperelJ,  Mass. It 
is designed for nse as .. cant bar, pry bar, pinch bar, 
spike claw, or rail lifter, the invention coverine: a novel 
constrnction and arrangement of the varions parts and 
details. 

A cavity drill or reamer has been pa­

tented by Mr. John Greek, of Evansville, Ind. 'This 
invention provides a strong and durahle tool , .  which 
can be easily worked to form an elliptical cavity in a 
bored well, which may be pasily cleaned ont and charl!:ed 
with �xplosives, and for other work of similar character. 

A windmi l l  has been patented by Mr. 
Aaron F. Chubbuck, of Tyrone, Mich. It consists es­
sentially of a wheel carried by a vertical shaft, a shield 
arranged in conncction with the wheel, a shield con· 
trolling mechanism, and a mechanism for imparting a 
nmform speed to the main shaft of the mill. 

A q uilting frame for sewing machines 
has been patented by Mr. Terelins A. Hill,  of High 
Point, N. C. Combined with a frame or track adapted 
t'1 rest on a sewinl!; machine table, and having project­
inl!; pins, are cross legs to support each end of the track, 
the legs being adjustable to tables of different heights, 
with other novel features. 

A pad for copying presses has been 
patented by Mr. Afton Chnrch. of New York Cit.y. It 
consists of a plate prodded with absorbent material on 
one face and with means of attachment to the follower 
of a copyinl!; press, whereby impressions may be taken 
for an indeftnite period without the aid of single blot­
ters or cloth�. 

A bottle and label protector has been 
patented by Mr. Angust Grisi, of Hoboken, N. J. It 
consists of a sheet metal body and breast pieces, formed 
with fastening devices or clips, by which the protector 
may be fastened aronnd and made to embrace the bot· 
tie, an opening being left to reveal th6 print or name of 
the label. 

NO VEMBER N UMBER. 

T A R L E  O F  C O N T E N T S. 

1. Elegant Plate in Colors of Three Frame City 
Dwellings, costing Two Thousand Five Hun­
dred Dollars each, with fioor plans, sheet of 
detaIls, etc. 

2. Plate in Colors of a Frame Dwelling, situated 
at Belleville, N. J., costing Two Thousand 
Five Hundred Dollars, with full specifications, 
floor plans, sheet of detai1�, etc. 

a. Page Engraving of HolbrooJl: Hall, New York 
CitYl an Eight Story Apartment House, .ately 
conaemned for dry rot. 

4. Plans for a School House costing between Eight 
and Nine Thousand Dollars. 

5. Half page Engraving of a Residence at Batten­
hall Park, Worcester, England. 

6. Perspective view, with fioor plans, of a Dwell­
ing costing Four Thousand ll'ive Hundred 
Dollars. 

7. Drawing of a Reception Pavilion, Geneva. 

8. Illustration of the New Railroad Men's House, 
New York. A Club House costing One Hun­
dred Thousand Dollars. 

9. Design of an Attractive Residence at Minne­
apolis, Minn. 

10. A Church of moderate cost, with first story 
pIRR. Intended for 4iiO seats . 

11. Engraving of a Two Story and Attic House 
erected at Montclair, N. J., with floor plans. 
Cost, Thirty-se\-en Hundrea Dollars. 

12. A Thirty-five Hundred Dollar Dwelling. Per­
spective and fioor plans. 

13. Page Engraving of the New Monument and 
Tomb of M. Thiers, Cemetery of Pere la Chaise, 
Paris. 

odes, pure nickel salts, polishing compOSItion., eto, .100 
"uttle Wonder." A perfect Electro Plating Machine. 
Sole manufacturer. of the new Dip Lacquer I{rlotallne, 

Complete ontOt for plating, etc. Hanson, Van Winkle It 
Co .. Newark, N. J., and 92 an d 9' Liberty St . .  New York. 

Iron Planer, Lathe, Drill, and other machine tools or 
modern design. New Haven Mfg. Co .• New lIaven. Conn. 

Snpplement Catalogue.-Person. In pnrsnit of infor­
maMon of any special engineering. mechanical. or scien­

tlOc .ubject, can bave catalogne of contents of tbe SCI­
.NTUIC AMERICAN SUPPLEMEYT sent to them free. 
The SUPPLEMENT contains lengt.hy artlcles embracin. 

the whole range of engineering, mechaniCS, and physica l 

lCIence. Address Mnnn It Co .. Publishers. New York. 

The Holly Manufactnrmg Co .. of Lockport, N. Y., 
will send their pampblet., describing water works ma­
chinery. and containing report. of tests. on application . 

Curtis Pre.sure Rel!:Ulator and Steam Trap. See p. SOl . 
Plamng and Matchinl!; Machines. All kinds Wood 

Working Machinery. C. B. Rogers & Co .. Norwich, Conn. 

For best leather beltinl!; and lace leather, inclnding 
Hercules, see Page Belting Co.'. adv .. p. 318. 

Iron, Steel, and Copper Drop Forgings of every de· 
scription . Billings It Spencer Co., Hartford. Conn. 

Paint mills. Uhas. Kaestner & Co. , Chic8l!:0, Ill . 

Pat. Geared Scroll Chncks, with 3 pinions, sold at same 
prices as common chncks by Cushman Chuck Co., Hart­

ford, Conn. 

Steam Hammers, Improved Hydranlic Jacks, and Tnbe 
IIlxpanders. R. Dudgeon, 24 Co lumbia St . .  New York. 

60,000 l!Jmerson '8 1887 � Book of snperior saws, with 
Supplement, Hent free to all Sawyers and Lumbermen. 

Addres. Emerson, Smith & Co., Limited, Beaver �'Idls, 

Pa., U. S. A. 

Safety Elevators, steam and belt power ; qnick and 
smoot h. D. Frisbie & Co .• 1 12 Uberty St,. New York. 14. Design for an Entrance. Half page engraving. 

15. Perspective and fioor plans of a House costing 
" How to Keep Boilers .Clean. " :lend your address 

Three Thousand Eight Hundred Dollars. for free SS page book. J as. C. Hotchkiss. 120 Uberty St,., 

N. Y .  
16. Design for a City Front. W. H. Powell, Archi-

tect, London. Pays well on Small Investment.-StereoptIcons, Magic 

17. Floor plans and perspective of a House for a 
narrow lot. Cost, Four Thousand Dollars. 

18. Perspective and floor plans of a Four Thousand 
Five Hundred Dollar Residence. 

. 

f9. Miscellaneolls Contents : Putting Water Heat­
ing Pipes in Cook Stoves, illustrated.-Cedar 
Shingles.-The Trade Unions.-Some Data on 
Steam Heating.-Plastering.-The Rumbli n g  
Sound in Closed Carriages, h o w  prevented.­
Pipes and Joints.-Jack Frost in Water Pipes. 
- The Effeet of Freezing on Cement.-The 
Wood of Thuja Gigantea.-A Dutch Interior. 
-Spontaneous Combustion.--Cement Appa­
ratus.-How to Repair Stone Steps.-Insulated 
Air Coverings for Steam, Wate�l and Gas Pipes, 
illustrated. - The New Era nadiator, illus­
trated.-Shingle Stains.-Etfeets of Snow on 
Marble.-" Alert ..  Hand }'orce Pump, illus­
trated. 

The Scientific American Architeets and Builders 
Edition is issued monthly. $2.50 a year. Single 
copies, 25 cents. Forty lnrge quarto pages, equal 
to about two hundred ordinary hook .l!ages ; form­
ing, practically. a large anrl splendId MAGAZINE 
OF ARCHITBCTURE, richly adorned with elegant 
plates in colors and with fine engravings, illustrat-
109 the most interesting examples of Modern 
A rchitectural Construction and allted subjects. 

The Fullness, Richnpss, Cheapness. anrl Conve­
nience of this work have won for it the LARGEST 
CIRCULATION of any Architectural publication in 
the world. S:lld hy all newsdealers. 

MUNN & CO .. PUBLISHERS, 

361 Broadway, New York. 

Lanterns, aod Views illustrating every subject for public 

exhibitions. Lanterns for colleges, Sunday schools, and 
home amusements. 152 page illustrated catalogue free. 

McAllister, Manufacturing Optician , 49 Nassau St., N. Y. 

Ax handle and spoke lathes. Railway cuttinl!; off saw 
machi nes. Rollstone Machine Co., �'Itchburg. Mass. 

Best belt hooks are Talcott's. Provi 1cnce, R. I. 
Split Pulleys at low prices, and of same st.renl!;th and 

appearance as Whole Pulleys. Yocom It Son's Shafting 

Works. Drinker St., Philadel phia.. Pa. 
Feed grinder.. Chas. Kaestner & Co., Chicago, Ill. 

Send for new and complete catalol!;l1e of ScientiHc 
Books for sale by !!lunn & Co .. 361 Broadway. N. Y. Free 

on application . 

TO INVENTORS. 
An experience of forly ye"rs, and the preparation of 

more than one hundred thousand appJications for pa­

tents at home and abroad. enable us t.o understllnd t.he 

laws and p racti ce on both continents, and to pO[llsess u n­

equaled facilities for procuring patents everywhere. A 

synop.l. of the patent laws of the United States and all 

foreilln conntrle. may be h ad on application, and person s 

contemplatinil the securing of patent., either at home or 

abroad, are invited to write to this omce for prices, 
which are low. In accordance with the Urnes and our ex­

ten.lve facilities for conducting the buslnes.. A ddre.s 

MUNN It CO .. otllce SCIENTIFIC AMERICAN, 361 Broad­
way, New York. 
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INDEX OF INVENTIONS 

F o r  which LeUer. Patent o f"  the 

United State. were Granted 

November 8, 1887, 
&ND E&CH BE&RING THAT D&TE. 

[See note at end of list abont copies of the.e patents.j 

Amalgamator, B. Tyson . • . .  a • • • • • • •  a • • • • • • • • • • • • • • • •  372.'&22 
A n chors, safety attachment for. N. Smith . . . . . . . . .  372,938 
Axle box. caf, C. Gomer . . . . . . . . . • • . . . • . . . . . . . . . • . . .  372,905 

Axle n ut, C. C. Bradley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 372.967 

Bagasse furnace. �'. Cook . . . . . . . . . . . . . . . . . . . . . . . . . . .  372.969 

Bags or satchels, combined comer protector and 

lock for, A. Peter.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37"l,'I'62 
Baling press, W. F. Denlis . . . . . . . . . . . . . . . . . . . . . . . . . . .  872,Bn 

Baling preRS, Wa Ca EHis . . . . . . . . . . . . . . . . . . . . . . . .  0 6  • • • •  872,901 
Bands. device for tijlht en i ng-, G. D. Frost . . . . . . . . . .  373,017 
Battery. See ('arbon battery. Galvanic battery. 
Bed. folding, K. Brooks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  372.891 
Bed slat fastener, L. B. Hopkins . . . . . . . . . . . . . . . . . . . .  :i72,913 
Bedclothes fast.ener, A .  C. G raves . . . . . . . . . . . . . . . .  37�.748 
Bell. electrical repeatlnl<, II .  B. Cox . . . . . . . . . . . . . . .  372,657 

Belt fastener, J..I. Werner . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  37�,732 

Belt holder. C. W right . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 372,999 
Belt. lin k driving, J. K. Tulll . . . . . . . . . . . . . . . . . . . . . . . . .  372,880 
Bicycle, �'. D. Randolph . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  878,028 

Billilirtl table pocket, T. Dongherty . . . . . . . . . . . . . . . . . i73,016 
Blast furnace, gas. J. H. IIlIlman . . . . . . . . . . . . . . . . . . .  372,912 
Board. See Card board . 
Boiler. See Steam boi ler. 
BOilers, preventing the formation of scale tn 

.team , W. Mather . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  372.985 

Bolt cu tter, f,onnon & Mal lett . . . . . . . . . . . . . . . . . . . . . . 372.756 
Hoot or Ahoe hee l , P. l .. inden . . . . . . . . . . . . . . . . . . . . . . . .  372,688 
Boot or shoe shank 8tiffener. J .  M. Watson . . . . . . . .  ;1';2.728 

Bott le for blacking, muci l age, etc. ,  H. A. Bart lett .�72.7S7 
Bottle packing. C. B. Heston . . . . . . . . . . . . . . . . . . . . . 3iS,019 
Bottle .topper cover, '1'. C. Buntlnl{ . . . . . . . . . . . . . . . . .  372,8Il2 
Box. See A xle box. 
Box jOint, L. �'. Mergott . . . . .  ' . . . . . . . . . . . . . . . . . . . . . . . .  372,69& 
Bracket. See K itchen bracket . 
Brake. See Car brake. Wagon brake. 
Brake saddle H n d  sh oe, r.. P. J�llwrence . . . . . . . . . . . .  372,810 

Brick moulds, mach i n e  for sand ing, A. C. Newton 

et al. . . . .  . .  . .  . .  . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  372,698 
Broom hol der, whisk , J. Wright . . . . . . . . . . . . . . . . . . . . . 372,886 
Bnckle, F. B. Spooner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  372,821 
Burner. See Gas burner. TJam p burner. 
Bu.tle, Hubbard & W ill iamson . . . . . . . . . . . . 372,800 to 372,802 
Button settinl! machine, O. Stoddard . . . . . . . . . . • . .  372,77'3 

Buttons, machine for maki ng conar. G. Krementz S72.68S 
Cablnet, lIrocer's, J. P. Flick . . . . . . . . . . . . . . . . . . . . . . . . 372,9'7'l 
Cables, splicing traction, P. J. Fransze . . . . . . . . . . . . .  :r;2,792 
Camera. See PhotographiC camera. 
Camera plate holder, M. P. Warn er . . . . . . . . . . . . . . . . .  372,77g 
Can Oiling m achine, H. R. Stickney, 2d . . . . . . . . . . . . .  372,876 
Candy furnace and oven combined, E. C. Fro.t . . . .  a72,&;:! 

Car brake, G. A. Boyden . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  372,890 

Car brakes, operating, G. A. Boyden . • • . . . . . .  a . .• . . •  �7a.lnl 
Car conduit, nn derground cable, D. Hagerty . . . . . . 872,1'9 

Car coupling. S. Byrne . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  372,893 
Car coupling, S. Cooley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 372,886 
Car coup llnl{, J. Haish . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  372,906 
Car coupli ng, A. W a Rua-hey . . a a '  a a  • . . . . . . • . . . .  372.979 
eRr coupling, It. W. Hunter . . . . . . . . . . • • . . . . . . . .  n . . . .  372,980 
Car coupling, A. H. Reynolds . . . . . . . . . . . . . . . . . . . .. . . 872,700 
Car cou pling, J. H. WI.eman . . . . . . . . . . . . . . . . . . . . . . . .  878,040 

Car heater, H. G. Wilso n . . . . . . . . . . . . . . .  . . . . . . . . . . . .  372.779 
Car heater and ventilator, T. Saunder . . . . . . . . . . . . . .  372,989 

Car wbeel, J. A. Parker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  372,701 

Cars, bun's eye or signal for street. J. A. BrU). . . . .  972,969 

('ars, cupola for frell{ht, C. A. Smith . . . . . . . . . . . . . . . .  372,937 
Cars, heatin� pipe connection bet.ween. W. JJ .• Sr., 

& W. T • •  Van Hartinlfen , Jr . . . . . . . . . . . . . . .  372,1148, 372,047 
Cars, method of Hnd apparatus for heating rail-

way, F. M. Wilder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  378,089 
Bars, etc •• track cleanlnJt attachment for street , 

Peper & Soblnskl . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . i72,SlS 
Carbon batt ery, C. H. Wilder . . . . . . . . . . . . . . . . . . . . . . .  :lTJ,7a( 

Card board, II. B. Dexter . . . . . . . . . . . . . . . . . . . . . . . . . . . .  372,971 
Cardi ng m acb ine , Senior &; Fitton . . . . . a . . . . . . . . . . . .  S'12,7'1J 

Carriage door, J. F. Fillion . . . . . . . . . . . . . . . . . . . . . . . . . . .  �72,847 

Carriage toP. W. M. Ward . . . . . . . . . . . . . . . . . . . . . . . . . . .  372,049 

Carriage top irons, machIne for roning, F. 
Schrei dt. . . . .  . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �72.71l 

Carrialfe top operatinll device, W. M. Ward . . .. . . . .  872,� 
Cart , road. O. W. Num brue . . . . . . . . . . . . . . . . . . . . . . . .  372.925 

Cartridge, H. P. Hursh . . . . . . .  . . . . . . . . .  . . . . . . . . .  . . . 372,678 
Case. See Medicine case. Watch case. 
Centering device. H. Pa Wellman u 0 6 . . . . . . . .  a o  • • • • •  Si2,'i3l 
Chain hook, watch , H. M. Herring . . . . . . . • . . . . . . . . .  3'12.675 
Ch uck, plan er, E. t!haw . . . . . . . . . . . . . . . . . . . . . . . . . . . .  372,714 
Churn , H. Heitkam p . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  872.751 

Churn lid clamp. L. K. Koontz . . . . . . . . . . . . . . . . . . . . . .  872,858 
Cider press, lever, J. E. Horstlck . . . . . . . . . . . . . . . . . . . .  m,!'l.4 
Cigar or Cigarette, medica.ted, J. M. A l1an . . . . . • . . . .  372.782 

Clam p. See Chnrn lid clamp. Cotton pres. clamp. 
Jar cl u mp. 

Clock, J .  Zel l y . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . 372.780 

Clocks, chiming apparatus for, J. Harr i ngton . • . . . .  372,849 

Cloth cutting machine, �'. W. Neven. . . . . .  . . .  . • . . .  372,9'.16 
CI'lthe. drier, H. �'. Bolton . . . . . . . . . . . . . . . . . . . . . . . . . . 373,004 

Clothe. l i n e  prop, J. S. J ameson . . . . . . . . . . . . . . . . . . . . . 372,915 
Clothes rack attachment, F. W. Weis . . . . . . . . . . . . . . .  372,883 

Con centrating machi ne, F. E. Monteverde . . . .  a . . . . 8'13.028 
Concentrator, W. L. Card . . . . . . . . . . . . . . . . . . . . . . . . . . .  S72.74.l 
Connectinil rod, D. H. Dl1I!ar . . . . . . . . . . . .  . .  . . . . . . . .  , 372,848 
Converter box, G. Westinghouse, Jr.,  et at . . . . . . . . . 3;3.0:18 
Conveyer, screw, J. S. Wilson . . . . . . . . . . . . . . . . . . . . . . . . 372,950 
Coop, chicken , B. P. OObb . . . . . . . . . . . . . . . . . . . . . . . . . . . .  372.:l66 
Corn c utting machine, G. B. Dea n (r) . . . . . . . . . .  . . . .  10,880 
Corrugating machines, attachment for, G. C. 

Keene . . . . . . . . . . . . . . , . . ..... . . . . . . .. . . . . . . . . . . . . .  372,916 
Cotton press clamp, W. F. Mo.s . . . . . . . . . . . . . . . . . . . . .  372,P62 
Cotton stalk cutter, J.  P. f.ockwood . . . . . . . . . . . . . . .  8i2,858 
Convllng. See Car cou pling. Pipe conpling. 

Whiffietree coupling . 
Crate, C. R. Swan .  . . . .  . . .  . .  . . . . . . . . . . . . . . . .  . .  . . . • . . . .  372.992 
Crush ing or pulverizing mill, W. L. Card . . . . . . . . . . .  372,U2 

Cuff fastener, T. E. Barrow . . . . . • • • . . . . . . . . . . . . . . . . . .  372,881 
Current generators, method of and apparatus for 

connectinll alternate. O. B. Shal lenberl{er .. . . . .  372,!l!I4 
Curtain pole ring, T. Morris . . . . . . . . . . . .  a . . . . . ... . . . .  372,8:lli 

Cutter. See Bolt cut ter. Cotton .tal k cntter. 
, Del ivery mouth , controllabl e, R. K. Dorwart . . . . . .  372,899 
nem ljohn , etc .• F. A. &; D. Bah r . . . . . . . . . . . . . . . . . . . .  372,951 
Die stock, H. E. Galloway . . . . . . . . . . . . . . . . . . . . . . . . .. . . 372,OM 
Digller. See Potato di llger. 
Door check, C. M. Ca shi n . . . . . . .  · . 0 6  . . . . . . . . . • . .• • . . .  3'12.655 
Door fal'lteniml, G. Van WRJrenen . a  . . . .•• . . . .  372.829, a'l2,800 
Draught pqnalizer, M. P. Lomen . . . . . . . . . . . . • • . . . .  372.859 
Drawer pul l,  F. H. Chilton . . . . . . . . . . . . . . . . . . . . . . . . . . .  378,013 
Dress forms, mnktnJl, M .  W. Hentus . . • . • • • •  a a  . . . . . . m,D 
Drier. See Clotber drier. 
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Electric converter. O. B. Shallenberger . . . . . . . . . . . .  873,029 Liniment. J .  W.  Still . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 372,825 
Electric currents, resistance reJjtulator for, G. Liquid separator, centrifugal, G. De LavaL . • . . • . .  372,788 

Montanus . . . . . . . . . . . . . .  ' "  . . . . . . . . . . . . . . . . . . . . . . . .  372.800 Lock. See Nut lock. Seal lock. Trap lock. 
Electric di.tributlon. pre.sure indicating appara- Lock and latch. combined. Budd & Sickels • • • .• • • • •  372.962 

tUB and circuit for a sy.tem of. O. B. Shallen- Loow shedding mechanism, J. T. Cree . . . . • • .•• • • • . 372.840 
berger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 872,986 I�oom, terry. F. Leake . . . . . . . . . . . . . . . . . • • . . • • • • • • • . . . . 372,920 

Electric generators, apparatus for connecting Lubricator, J. Powell . . . . . .  " . . . . . . . . . . . . . • . . . . . . • . . . .  372,764 
alternate current. O. B. Sballenberger . . . . . . . . . .  872.935 Lubricator. J. C. Scbellenbnum . . . . . . . . . . . . . . . . . • . . . .  872.708 

Electric machine, dynamo, F. J. Spraaue . . . . . . . . . . 372,822 Lubricator, A. Warth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  372,W2' 
Electric machine, dynamo, W. Stanley, Jr • • • . . . . . .  S72,94a Measuring cloth in bolts, apparatus for, A. B. 
1:!;lectric machinery, dynamo, H. E. Walter . . • . . . . .  3i3,084 Cross . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Si2,6tiO 
Electric meter, H. M. Byllesby . . . . . . . . . . . . . . . . . . . .  378,010 Medicine case, physiCian's. Marquis &; Hahn . . . . • .  372,812 
Electric motor, D. Higham . . . . . . . . . . . . . . . . . . . . . . . . . .  372,910 Medicine, cou�h remedy, D. Basch . . . . . . . . . . . .. . . . . 872,952 
Electric motor, ]i". J. Sprague . . . . . . . . . . . . . . • . . • • . . .  872,82.'l Metal grinding machine, A. A. Weimer . . . . . . . . . . . .  a72,&-J3 
Electrical current Indicator, J. �'. Kelly . . . . . . . . . . . .  872.8M Metal .hears. W. J. Bayrer . . . . . . . . . . . . . . . . . . :J72.7S4. 372.785 
Electrical distribution, J. W. Howell . . . . . 372,797 to 372,799 Meter. See Electric meter. Gas meter. 
Electrical distribution and conversion, W. Stan" Mill. See CrushinliC or pulverizing mill. Grinding 

ley, .fr . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  372.944 mill. Rolling mill. 
Electrical distribution and conversion, system of, Missile protector, spring, \V. M. Jackson . . . . . . . . . . . tl72,981 

W. Stanley. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 872.9tI Miter or bevel jOint. C. M. Merritt . . . . . . . . . . . . . . . . . 372.695 
Electrical distribution, automatic circuit control" Moulding articles under pressure from plastic 

ling apparatus for systems of. G. Westing- materials. J. Naylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 872.158 
bouse, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  373,006 I Motor. See Electric motor. 

Electrical distribution, system of, H. M. Musical instrument Wind, A. V. Chevers . . • . • . . . . .  873,012 
Byllesby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 873.009 Nail. See Wire nail. 

Electrical distribution, system of, G. Westing.. Nut lock, J. C. Blakney . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 372,739 
house, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 373,035, 3i3,o.17 Octsve coupler, J. A. Warren . . . . . . . . . . . . . . . . . . . � . . . 372,727 

Electrical regulation, system of, W. Stanley, Jr . . .  372,942 Oil, refining hydrocarbon, T. G. Hall . . . . . . . . . . . . .. . . 372,672 
Electro-therapeut.ic apparatus, If'. J. Kneuper . . . . . 872,808 Ointment, H. V. I{n8.liC'�s . . . . . . . . . . . . . . . . . . . . . . . • . . . S;2,852 
Elevator. SeQ Ha.rvester elevator. 

. 
Organ key bORrds, applying celluloid to, W. C. 

Elevator safety hatcb. E. L. Cole . . . . . . . . . . . . . . . . . . .  372.744 Zeidler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.8.001 
Embroidery frame, J. Sanders . . . . . . . . . . . . . . . . . . . • . .  372,707 Organ octave coupler, J. A. Smith . . . . . . . . . . . . . . . . . .  372,772 
Enamel, coating wood. paper, etc., with imper- Organ stop knob, R. Alden . . . . . . . . . . . . . . . . . . . . . . . . . 872,64-9 

vious, J. A. Pond. . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  372,927 Pad. See Harness back pad. Stair pad. 
Enameled surface for carriages and the like, M. Pamphlet cover presser, E. F. Price . . . . . . . . . . . . . . . . 872,765 

B. Church . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 873.014 Pan lifter and turner. A. M. Burnham . . . . . . . . . . . . 372.965 
End gate, wagon, J. Stone . . . . . . . . . . . . . . . . . . . . . . . . .. . .  372,991 Paper, preservative, J. T. & H. W. Mor�an . . . . . . . . 372,861 
Enlline. See PumpinliC engine. Paper, sheathing, W. H. H. ChiJd·s . . . . . . . . . . . . . . . .  872,894 
Envelope, Jetter sheet, 6. P. Herndon . . . . . . . . . . . . 0.2,752 Pedal, R. W. Tanner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 872,77fi 
Eraser, blackboard, J. Travis . . . . . . . . . . . . . . . . . au . . . . 373,032 Pen or vencil holder, E. E. Forster . . . . . . . . . . . . .. . . . . 372,YOa 
Excavator, A. 8. Bowers . . . . . . . . . . . . . . . . . . . . . . . . . .  :;72,956 PenCil, T. O. L. Schrader. . . .  . . . . . .  . . .  . .  . .  . . .  . . . . . . . .  372,710 
Eyelet 8etting machine, E. B. Stimpson, Jr . . . . . . . . 372,826 Pessary, automatic stem, A. O. McCord . . . . . . . . . . . .  372,m 
Furm gate, M. H. Newville . . . . . . . . . . . . . . . . . . . . . . . . .  872.700 Photollraphic camera, W. H. Lewis . . . . . . . . . . . . . , .  an,856 
Fence, S. F. Morrow et al . . . . . . . . . . . . . . . . . . . . . . . . . . 372,924 Photollrapbic cameras, shutter tor, W. H. Lewis .. 372.857 
Fence machine, C. E. Anderson . . . . . . . . . . . . . . . . . . . . . 372,650 Pictures, making electric J(old, A. W. & E. M. 
�'i1e. letter and bill. J. M. Kelly . . . . . . . . . . . . . . . . . . . . . .  872.983 Tucker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  872.720 
Firearm, breecb"loading, D. M. Lefever . . • . . . . . • . . .  372,684 Pigments from galena, etc., manufacturing, ]i''. P. 
Fire c'hamber, E. J. Story . . . . . . . . . . . . . . . . . • . . . . . . . .  372,774 Dewey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  372,898 
�'ire escape. O. S. Judd . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  372.982 Pillow. A. Poitevent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  872.763 
):fire extinguisher, automatic. J. HilI . . . . . . . . . . . ... . .  372.977 Pipe. See Tobacco pipe. 
lfire works safe, T. Lloyd . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Si�,811 Pipe coupliug, L. Etienne . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3j'2,790 
14"isb book attachment, M. J. .. ester . . . . . . . . . . . . . . ... . 372,686 Pipes, service box for water or gas, S. J. 
�'ish plate. H. �'. Cox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 372.609 Ketcham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 872.680 
Fi.hing book and line. F. Hubbard . . . . . . . . . . . . .. . . . .  372.677 Planter. corn. H. J. Wagner . . . . . . . . . . . . . . . . . . . . . . . .  372.725 
Folding seat or chair, A. H. Underwood . . . . . . . . .. . .  872,881 Planter, cotton, T. C. Garlington . . . . . . . . . . . . . . . . . . . . 372,665 
Foundry patterns, making, H. A. Garvey . . . . . . . . . . 372.798 Planters, attachment for cornt M. A. Griner . . . . . . .  872,6i1 
Frame. See Embroidery frame. Sewing machine Plastering, wire foundation for, C. A. Sackett . . . . .  372,816 

quiltinA( frame. Plow, ga.ng, F. F. Landis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 372,854 
}I'urnace. See Bagasse furnace. Blast. furnace. Plow, side hil1 sulky, Wiard & Bullock . . . . . . . . . . . . . . B72,M84 

Candy furnace. Gas furnace. Heating fur- Plows, lever scraper for cleaninJl:, A. W. Tucker . .  372,719 
nace. Potato digger, J. LunderliC'lJn . . . . . . . . . . . . . . . . . . . . . . . .  ::S72,757 

}"urnace, C. H. Bicalky . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 372,738 Press. See Baling press. Cider press. Printing 
Furnace. R. Steel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :>78,030 press. 
Fuse for projecti1es, A. Noble . . . . . . . . . . . . . . . . . . . . . . .  372,814 Press and a folder, sheet aSSOCiating mechnnism 
Fuse or firing mecbanism for projectile8, A. between a. C. Kahler . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  878,024 

Noble . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  372.699 Printing and delIvery apparatus, web, S. D. 
Gauge. See Water /lauge. Tucker. . . . . . .  . . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  ' "  . . .  3.2.721 
GalJey support. reverSible, C. C. Blakeley . . . . . . . . . . 872,955 Printing machine, color, C. R. Taylor . . . . . . . . . . . . . .  372,777 
Galvanic battery. H. B. Cox . . . . . . . . . . . . . . . . . . . . • . . . . .  372,658 Printing machine, rotary, C. '{ahler· . . . . . . . . . . . . . . . 878.028 
Galvanic battery, J. W. Howell . . . . . . . . . . . . . . . . . . . . .  373,O".n Printing machine, rotary, W. Scott . • . . . • . . . . . . . . . . .  372,712 
Garment stretcher, D. P. Mullins . . . . . . . . . . . . . . . . . .  3i3,027 Printing press, J. Thomson . . . . . . . . . . . . . . . . . . . . . . . . . . 372,998 
Gas burner, incandescent, J. S. Sellon . . . . . . . . . . . . . . 312,983 Protector. See Heel protector. 
Gas burners, safety lock for. Drinkhouse & Pulp engines, beater roll for, J. Hoyt . . . . . . . . . . . . . . . 872,978 

Ziesche . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  372,789 Pump, force, R. Bean . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . .  372,888 
Gas cut-off, automatic, A. Bryce . . . . . . . . . . . . . . . . . .  372.900 Pump, submerged force. V. W. Beeson . . . . . . . . . . . •  872.953 
Gas furnace, C. V. Henry . . . . . . . . . . . . . . . . . . . . . . . . . .  373,018 Pumps, sucker rod for. D. Jones . . . . . . . . . . . . . . . . .  372,804 
Gas generating apparatus, Isbell & Taylor . . . . . . . . .  872,803 Pumping apparatus, electrical. ]1'. J. Sprague •. . . . .  372.S',u 
Gas meter, H. J. Bell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  37S,OOd Pumping enlline, H. F. GaskiH . . . . . . . . . . . . . . . . . . . . . .  372,794: 
Gas meters. price indIcator and pressure regu- Pyroxyline, solvent for, O. P. A mend (r). . . . . . . . . . .  10.879 

Jator for, R. A. Potter . . . . . . . . . . . . . . . . . . . . . . . . . . .  372,928 Railway, cable, C. Peper . . . . . . . . . . . . . . . . . . . . . .  8i2,SfJ6, :)72,867 
Gase!, method of and apparatus for mingling, A. Railway, sili{nal, �"'. Pearce . . . . . . . . . . . . . . . . . . . . . . . . .. . . 372,865 

C. r�ewis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  872.687 Railway swItch, R. B. Short . . . . . . . . . . . . . . . . . . . . . . . . . 372,715 
Gate. See End gate. Farm gate. Railway tie. J. H. Stull . . . . . . . . ' 0  . . . . . . . . . . . . . . . . . . . . . 372.8711 
Grain cradle attachment, T. C. 1nsher . . . . . . . . . . . . . . 872,791 Railway tie, metallic, C. Netter . . . . . . • . . . . . . . . . •. . . . . 372,864 
Gramophone, E. Berliner . . . . . . . . . . . . . . • . • . • • . . . . . . . . d72,786 Railways, cable lifter for cable, J. H. Robertson . .  872,930 
Griddle greaser, M. L. W. Adams . . . . . . . . . . . . . . . . . . . 372,648 Railways, permanent way for, I. A. Perry . . . . . . . . . .  3'i2,703 
Grinding mill. S. P. Walling . . . . . . . . . . . . . . . . . . . . .. . . . .  372.726 Rake. See Hay rake. 
Guns and shells, electric firing mechanism for. ' Ratchet wrench, L. Bryant . . . . . . . . . . . . . . . . . . . . . . . . .  372,654: 

Bradley & Rolroyd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  372.958 Regulator. See J.amp regulator. 
Handculf. D. C. Alden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  872.836 Ring. See Curtain pole ring. 
Handle for chests. trunk •• etc .• J. W. Doty. . . . . . .  372.000 Rod. See Connecting rod. 
Harness back pad. rubber. E. W. Wall . . . . . . . . .. . . . .  372.882 Roller. See Land roller. 
Harrow and roller. combined. E. H. Neft' . . . . . . . • . .  872.759 Roller mills. feed regulator for. O. Smith . . . . . . . . . .  372.939 
Harrow, sulky, W. R. Archer . . . . . . . . . . . . . . . . . . . . . . 372,651 Rolllng mill, reversing, .1. Q. Evere;on . . . . . . . . . . . . .  3i2,747 
Harvester, cane or corn, A a J. Shaw . . . . . . . . . . . . . . .  872.870 ROOfing, cleat for metal, L. L. Sagendorph . . . . . . . . .  3'i2,9:U 
Harvester. cotton. W. L. Langley . . . . . . . . . . . . . . . . . . .  372.918 Roofing plate. sheet metal. C. B. Cooper . . . . . . . . .. . .  372.787 
Harvester elevator, M. E. Benedict . . . . . . . . . . . . . . . 372,889 Ropes, device for holdinJ< and spliCing, J�. B. 
Harvesters, picker stem for cotton, Wa L. Lang- Davies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . a72,970 

ley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  872.919 Rule, lumber. S. C. Hamilton • •  Tr . . . . . . . . . . . . . . . . . . . .  372.673 
Hay carrier counterbalance. J . Meggers . . . . . . . . •• . .  372.693 Sash holder. R. L. Stopfer . . . . . . . . . . . . . . . . . . . . . ... . 372,827 
Hay rake and gatherer. J. Allen . . . . . . . . . . . . . . . . . . . .  372.783 Saw filln/l machine, E. J. Richmond . . . . . . . . . . . . . . . . 372.766 
Heater. See Car heater. Saw hammering machine. W. Gowen . • • . . .  872.667 to 872.670 
Heating furnace. E. C. Condit . . . . . . . . . . . . . . • . • . . . . .  372.968 Saw. marble or granite. E. W. Kent . . . . . . . . . . . . . . . .  072.679 
Ileel protector. E. Kempshall . . . . . . . . . .  . • . . . . . . . . .  372.807 Sawmills. roller gauge for. S. G. Lang . . . . . . . . . . . . . .  872,tlO9 
Hoeing machine, J. B. Hurd . . . . . . . . . . . . . . . . . . . . . . . . .  873,022 Sawing machine, band, J. R. Thomas . . . . . . . . . . . . . . . a73,081 
Hoisting machine. W. Hart . . . . . . . . . . . . . . . . . . . . . •  : . . .  372,908 Sawing machine. circular. C. �'. Gerlach . . . . . . . . . . .  3i2.904 
Hoisting mechanism, differential, G. F. Clemons . . 372,839 Scissors sharpener, I. A. Abbot . . . . . . . . . . . . . . . . . . . .  372,886 
Holder. See Belt bolder. Broombolder. Camera Scraper. W. Haslup . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 872.975 

plate holder. Pen and pencil holder. Sash Scraper. road. H. Wiard ef aI . . . . . . . . . . . . . . . . . . . . . . .  872.885 
holder. Spool holder. Thill bolder. Screen. See Velocipede .creen. 

Hook. See Chain hOOk. Fishing hook. Snap Seal. E. J. Brook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  373.001. 378.008 
hook. Seal lock. C. V. Boughton . . . . . . . . . . . . . . . . . . . . . . . . . 372,658 

Horse detacher, J. M. Fiedler . . . . . . . . . . . . . . . . . . . .. . . 372,002 Seam pressinli{ machine, Busfie]d & Fellows . . . . . . . .  372,837 
Horse grooming device, J. O. Wells . . • . . . . . . . . . . . . .  372,731 Seaming machine. double, V. Crockett . . . . . . . . • . . . .  372.896 
Hor.eshoe • • ectlonal. E. W. Bingham . . . . . . . . . . . . . .  372.602 Seat. See Folding seat. 
Horsesboes, packlnlj' h'llder for. W. J. Follett . . . . . 372.662 Seat fastener. C. W. Needles . . . . . . . . . . . . . . . . . . . . . . . .  872,697 
Hot houses, device for operating the ventilating Seeder, .J. Carson . . . . . . . . . . . . _ . . . . . . . . . . . . . .. . . . . . . . . .  372,743 

the frames of, W. H. Diven . . . . . . . . . . . . . . . . . . . . . . 372,746 Seeding boot and attachments, J. ]i'\ KeUer . . . . . . . .  37'2,755 
Indicator. See Electrical current indicator. Separator. See Liquid separator. 

Speed indicator. Sew8¥e, separating and filtrating apparatus for, 
In.ulating joint. Soden & Goeh.t . . . . . . . . . . . . . . .. . . . .  872.940 C. W. Chancellor . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . .  372.656 
Iron. See Carriage top iron. Tuyere iron. Sewing machIne, buttonhole, If. E. Schmidt . . .. . . . .  372,709 
Jar clamp. JI. H. Davidson . . . . . . . . . . . . . . . . . . . . . . . . . .  872.89'1 Sewing machine quilting frame. T. A. Hill . . . . . . . . .  372.911 
Joint. See Box jOint. Insulating jOint. Miter or Sbears. See Metal sbears. 

level joint. Sheet metal shearing machine, C. Wals . . • . . . . . . . . . 37:l.0'lS 
Kltcben bracket. F. Aldrich . . . . . . . . . . . . . . . . . . . . . . . .  378.002 Shell. H. P. Hurst . . . . . . . . . • . . . • . . . . . . . . . . . . . . . . . . • • . • 372.758 
Knife for cuttinll barrel staves, W. E. Woodrow . .  372,998 8hirt, G. H. Abrams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 372,781 
Lace clipping or cutting apparatus, H. Duden . . . . 872,661 Signal. See Railway signal. 
Lacing loop. A. H. Pratt . . . . . . . . . . . . . . . . . . . . . . . . . . . .  872.71» Singletree. O. F'. Lowe . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . .  :1'73.025 
Ladder. step. C. S. Comins . . . . . . . . . . . . . . . . . . . . . . . . . . .  372.961 Slasher. C. McCarty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  372.692 
JALmp burner, W. N. Danieis . . . . . . . . . . . . . . . . . .  . 372,745 Sled, W. Haslup . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 872,974 
J.amp regulator, electriC. S. Mathis . . . . . . . . . . . . . . . . .  372.986 1 Sled. bob. J. S. Nelson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 372,663 
J..IR.nd roller, B. R. I�yddon . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3'i'2.� Snap hook, C. A. Pomerening . . . . . . . . . . . . . . . . . . . . . . . 372,817 
Latch. W. Noelte . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  372.815 Soldering mRchine. can. C. W. 8Ieeper . . . . . . 372.871. 372.872 
Latch. Stone & Cote . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  372.878 ) Spectacle temple, R. Bradley, Jr . . . . . . . . . . . . . . . . . . . .  37:l.006 
Latch and lock. combined. Bndd & Sickels. Spectacles. C. B. Blsbop . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  872.11M 

372.001. 372.963 Speed Indicator and register. C. Sperry . . . . . . . . . . . . . 872,8'75 
JJsthinJl. wire, C. A. Sackett . . . . . . . . . . . . . . . . . . . . . . . . . 372,819 Speed indicator for vesselS, C. Sperry . . . . . . . . . . . .  372,87<' 
Letter sheet and envelope, combined, H. D. Spinning spindles, bearinJ( for, J. W. Wattles .. . . . .  372,729 

J.lCfevre . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 372,685 Spinning spindles, support for, W. T. Carroll . . . . . 312,S:� 
I .. evel, spirIt, C. B. J.long . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 372,921 Spool holder, G. Lunder. . . . . . .  . . . . . . . . . . . . . . . . . . . .  372,917 
Lifter. See Pan lifter. I Spring. See Vehicle spring. 

Stair pad. T. S. Sperry. ,  _ . '  , 0  . . . . . . . . . . . . . . . . . . . . . . . . .  372,941 1 1'0b8CCOt cut and dried or long-cut smoking and 
Stalk knocker. W. A. Allen . . . . . . . • . . • • • • • • • . • • . . . . 372.735 Chewinl'. G. W. Gail & Ax . . . . . . . . . . . . . . . . . . . . . .  H.llW 
Stand. See Switch stand. I Tobacco. granulated smolrlng. G. W. Gail & Ax .. . . 14.003 
Steam boiler. F. �'. Landis . . . . . . . . . . . . . . . . . . . . . . ... 372.855 Tonic beverage, P. Best Brewing Company . . . . . . . . .  14.8'.)6 
Steam. utilizing exhaust. R. H. )'. & N. H. Sew-

all . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  372.713 
Steel. welding. W. B. Middleton. . . . . .  . . . . . . . . . . . . .  372.006 
Steering apparatus. steam. L. W. &; N Lombard . .  372.691 
Stone sawing machine, G. M. Viemow . . . . . . . . .. . . . . 872,006 
Stool for stores, counter, J .  Danner . . . . . . . . . . . . . . . 372,841 
Stora�e warehouse and storing materials, P. G. 

Hubert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Si2,850 
St()ve. G. Van Wagenen . . . . . . . . . . . . . . . . . . . . . . .. . . . . . 372.631 
Stuve for heating cars, etc., Ga Van Wagenen • . . . .  372,828 
Stove for heating cars, boats, etc., G. Van 

Wa�enen . . . . .  . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . 372,832 
Stove. vapor. Ruppel & Dan"ler . . . . . . . . . . . . " • . . .  872.706 
!ltoves. burner for vapor. W. Vogel . . . . . . . . . . . .. . . . . 372.724 
Su.pender end. F. B. Spooner . . . . . . . . . . . . . . . . . . . . .. . . 372,820 
Switch. See Railway switch. 
Switch stand. F. W. Snow . . . . . . . . . . . . . . . . . . . . . . . .. . .  372.716 
'1'elegraphic tran.mitter. W. W. Evans. . . . .  . . . . . .  872,846 
Telegraphic tran.mitter. G. Jueng8t . . . . . . . . . . . .. . . . 872.806 
'1'hill holder. C. H. & G. O. Sampson . .  . . . . . . . . . .  372.170 
Thread twi.ting machine. J. J. & J. A. O·Connor .. 872.700 
Tie. See Railway tie. 
Tobacco pipe and manufacturing the same. A. 

Ruth. . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .. . .  372.769 
Tongue support, T. E. BurlinJlame. . . . . . . . . . • . . _ . . 372,740 
Tool, combined, .T. E. Schwaller . . . . . . . . . . . . . . . . • . . . .  872,932 

Vermifuge. 8. Mansfield It Co . . . . . . . . . . . . . . . . . . . . . . . . 14,911 
'Vood fiber, hollow ware moulded ill one piece 

trom. Union Indurated Fiber Company . . . . • . . . . .  14.921 
Woolen undergarments. Dr. Jaeger's Sanitary 

Woolen System Company . . . . . . . . . . . . . . . . . . . . . . . . . Ii.90S 
Yeaot powders. H. R. GOgJ:eve . • .  . . . . . . . . . . . . .  . . . . .  14,905 

A printed copy of the speciOcation and drawing of 
any patent in the foregoing list. also of any patent 
issu.ed since 1866, will be furnished. from �his office for is 
cents. In ordering please state the number and date 
of the patent desired. and remit to Munn & Co .• 361 
Broadw'1Y, New York. We also furnish copies of patents 
granted prior to 1866 ; but at increa.8ed cost, a8 the 
spemfications, not being printed, must be �opied by 
hand. 

Canadln.n I'atents may now be obtained by the 
inventors for any of the inventions named. In the fore­
going list, provided they are simple, at a cost of $40 
each. If complicated the cost will be a little more. For 
full Instruction. addre •• Munn & Co .• 361 Broadway. 
New York. Otber foreign patents may also be obtained. 

Toy pistol. Sbepard & Adams . . . . . . . . . . . . . . . . . . . . .. � . 372.990 Iusl d e  I'aa", encb I n"erdoll _ _ _  .,.!) cents n. line. Trap lock. J. }I�. Mehren . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  372,9"�3 Bacls: PRlle. eRc" i n sertion _ _ _  81 .00 It I iue. 
Trap lock, J . }t\ Wollenssk . . . . . . . . . . . . . . . . . . . . . . . . . . 872,834 The above are char�es per agate line-about eight 
Truck for handling pipe, Oa Heilman . . . • . . . . . . . . . . . 3�2,�7(i :gdd� }.��� ��:�aieh�y���

iC
����:�i��� ���

h
h���r:d���! Tube expander, Verbeeck & De Raet . . . . . . . . . . . . .. . 8. 2,995 tisement � at the same rate per agate line by measure-

Tug, bhaft, S. E. Harsh . . . . . . . . . . . . . . . . . . . . . . . . . • . .  372,973 ment, as the letter press. Advertisements must be 
Turning Irreuular forms, machine for, W. I r�:���:�:."t�I��0�

8
���e as earIY a8 ThUrSday mom .. 

Hoopes. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . .  372.796 
Turning irregular formA, machine for, C. Kehr . . . . 372,800 
Tuyere iron, 8. I .. lster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  372,689 
Val ve. J. & A. Zehren . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  873.000 
Valve a;cear, H. T. Giles . . . . . . . . . . . . . . . . . . a . . . . . . . . . . . 372,666 
Vehicle cramping check, W. Ja Perkins . . . . . . . . . . . .  372,7m 
Vehicle spring. 11. C. Sw .. n . . . . . . . . . . . . . . . . . . . . . . . . . 872,n'1 
Vehicle • •  pring, H. P. Tetft . . . . . . . . . . • . • . . . . . . . . . . . . .  872,'ll8 
Vehicle. tw()-wheeled. B. J. Healy . . . . . . . . . . . . . . . . . . 872,61£ 
Vehicle. two-wheeled. H. G. M. Howard . . . . . . . . . . .  872,678 
Velocipede saddle. C. H. Veeder . . . . . . . : . . . . . . . . . . . .  372,!l9£ 
VelOCipede screen. E. Ames . . . . . . . . . . . . . . . . . . . . . . . . . 872,'136 
Vessel for harbor and coa.t defen.e. F. I. 

Palmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  372.761 
Vessels. compo.itlon for lining. C. H. Wilder . . . . . .  372.71lS 
Wagon body. J. Stumpf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 372.775 
Wagon brake. W. S. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . .  372.878 
Wagon brake, automatic, O. Kirlin . . . . . . . . . . . . . . . . . . 872,682 
Wagon running gear, M. C. Hall . . . . . . . . . . . . . . . . . . .  3'i2,907 
Washing machine. I. B. Stillman . . . . . . . . . . . . . . . . . . . 372.877 
Watch. A. O. Jennings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  372.754 
Watch case. E. C. Chappatte . . . . . . . . . . . . . . . . . . . . . .  878.011 
Watch pendllnt. W. S. Richardson . . . . . . . . . . . . . . . . . .  872.868 
Water closet valve and reservoIr, W. S. Cooper . . .  873,016 
Wnter closets, flushing apparatus for siphon, D. 

D. Buick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 372.964 
Water Jtauge, safety, J. Graham . . . . . . . . . . . . . . . . . .  372,848 
Water main:;, machine for tapping, A. & E. 

Ra1four . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . • . . . .  37'2,929 
Wells and devices connected therewith for ac­

tuating water wheels, arrangement of artesian. 
L. Lohman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 372.630 

Wheel. See Car wheel. 
Whlffietree coupling. M. B. Kirker . • • . . . • . . . . • • . • . . 372.681 
Whiffietree couphng, M. Ba Runyan . • • • • . • . • • • • • . • •  372,� , 
Wick, J. F. Meery . . • . . . . . . . • . . . . . . . . • • . • • . . . . • . . . •• . . . . 372,869 
Window, A. Bitt . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  878.020 
Wire naU, barbed and corrugated, Emerson & 

Midgley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  372,844 
Wire nails. gripping die for corrugating and barb-

inll. Emerson & Midgley . . . . . . . . . . . . . . . . . . . . .. . . . .  372.845 
Wire til'htening device. J. Vivian . . . . . . . . . . . . . . . . . . 872.t13 
Wool, process of and appar6.tus for cleaning and 

scouring. C. Robeson . . . . . . . . . . . . . . . . . . . . . . • . • . . . .  372,987 
Wrench. See Ratchet wrench. 
Wrench. C. W. Hale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  872.750 
Yarn in cops, apparatus for dyeing, scouring, and 

bleacbinll, A. Graemiger . . . . . . . . . . . . . . . . . . . . . . . . .  372,795 
Yarn in cops, apparatus for dyeing, scouring, 

bleaching, and otherwise treating, H. Rich .. 
mond . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • .872.767. 372.166 

DESIGNS. 

Drill Presses, Chucks, Drills, 
Dogs, and maChinists' and ama­
teurs' outfit... Lathes on trial, 
Catalogues mailed on application �.��f"�i1i1 1 6n W. :ad St., Cincinnati, 0 . 

THE IRON AND COAL DISTR1CTS 

r�e�m��-;;tlhe'�����\
n
Ki�rd¥ :r

i
\ie"'s�t��°m,':t� 

tained In SCIENTIFIC AMERICAN SUPPL"ME�T. No. 
3110. Price 10 cents. To be had at this office and from all newsdealers. 

COMPETITION. 

SEVERN AND MERSEY TUNNELS.-
Full deScription of these two Importllnt engineering 
works. with two engravings. Contained In SCU'NTIFIC AMEBICAII SUPPI.KM ENT. No. 604. Price Ie cents. To 
be had at thts office and from all newsdealers. 

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

RECENTLY P U IH.I!,; H F.D. 
Our new catalogue containing- over 100 pages, includ­Ing works on more than fifty dill'erent subjects. Will be mailed tree to any addre&s on application. 
MUN N & C O . ,  Publishers Scientific American, 

:J61 II I-oadwny, N ew YOI·k. 
DIPHTHERIA. - A PAPER BY DR. 
Carl Bunsen, giving the results of his microscopical re-­
searches into the causp., orbdn and propagation of this 
dread dlseasp. Wltb 9 fil'ures. Contained In SCH'NTIFIC AMEBIOAN SUPPLF.M.,;1\T. No. 6"1". Price 10 cents. 
To be had at this office and from all newsdealers. 

�Q BAN� MA�HINERY :������f��:�;: -----------------
TELESCOPIC OBJECTIVES AND MIR-

Badge. G. K. Cooke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1:,867 , �r�: 1�el�r!i����?t�s�tttg�t�{·��:ce�:.:'s
b
�
.
!; Banner rod. �eshower & Heck . . . . . . . . . . . . . . . . . . . . . . .  I • •  �77 employed In the construction of telescopic objectives 

Box. J. H. BIermann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17.666 i prefaced with a short hl.tory of the manufacture of 
Broom holder. whi.k. M. Hecht . . . . . . . . . . . . . . . . . . . . 1�.872 , fi:::TB.�g;eI�� a�d �?iIi;

T
j.�lge.1rc�����:e�.

U
';{�t'e Carpet. H. �'awcett . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . .  1 •• 869 obtained at t�ls oruce or from any newsdealer. 

Carpet. J. L. Folsom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 17.870 
�'Iower piece. A. Le Moult . . . . . . . . . . . . . . . . . . . . • • . . . . .  17.875 
Horse blanket. G. R. Ayre • . . . . . . . . • • . . . . . . . . . . . . . . . . .  17.885 
Horse sbeet. G. R. Ayres . . . . . • . . . . . . . . . . . . . . . . . .• . . . . 17,86( 
Knitted fabric. O. T. J ennln"s . . . . . . . . . . . . . . . . . . . . .. . .  17.873 
Lamp cullar. H. W. Hayden . . . . . . . . . . . . . . . . . . . . . . . . .  17.871 
Lamps, harp for hanging, A. PaUtz . . . . . . . . . . . . • . . . . .  17,876 
Sleigh. landau. J. Klng.bury . . . . . . . . . . . . . . . . . . . . . . . . . .  17.874 
Valve •• hand wheel for steam. R. T. Crane . . . . . • . . . .  17,861> 

TRADE MARKS. 

Belts and pulley •• adhesive dressings for. Sewall 
Safety Car Heatinl{ Company . . . . . . . . . . . . . . . . • . . . . 14.918 

Biscuits, crackers, and wafers, Holmes & Coutts . . . 14,907 
Braces and suspenders, Suffolk Manufacturing 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14.919 
Cig-ars, cigarettes, chewing and Amokinll tobacco. 

Itnd .null'. Pemberton & Hili Tobacco Manu-
facturinll Companv . . . . . . . . . . . . . . . . . . . . . . .. 14.912 to 14.915 

Corsets. J. Beckel & Co . . . . . . . . . . . . . . . . . . . . , . . . . .  . . • . • 14,895 
Cough mixtures, S. I . • 1 0hnston . . . . . . . . . . . . . . . . . . . 14,910 
Emery wheels, J. P. Sweney . . . . . . . . . . . . . . . . . . . . . . . . . .  14,920 
�·ish. meats, fruits, and vegetables, dried and pre .. 

served, Rosenstein Brothers . . . . . . . . . . . . . . . . . . . . . .  14,917 
Food for Infants and invalids, composition, C. A .  

Vogeler & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14.922 
Fuei cartridges, Indestructible. G. S. Geer . . . . . . . . . .  14,904 
Hair In curl. preparation for keeping the, F. W. 

Bates. . . . . . . . .  . .  . . . . . .  . . . . . . .  . . . •  • . . . . . . . . . . . . . . . . 14.894 
J .. amps and lanterns, nOMchimney burners for. R. 

E. Dietz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14.898 
Mainsprings for timepieces. J. Robert & Co . . . . . . . .  14.916 

ARTESIAN 
Wells. Oil and Gas Wells, drilled ti�'1:tt��=II��::, �"J'c���::nJm,!?�� .ble Horee Power and Mounted Steam Drilling Machines for 100 to 600 ft. Send 6 cents for illustrated catalogue. PierceWellExcavatorCo. New York. 

SULPHATE.-A PAPER 
by Watson Smith. F.C.S .. describing Gruneberg's ap

w
ra-
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n
�ri�i���:ig

f l��:I�!N sJ�� 
PLF;M"NT. No. 1166. Price 10 cents. To be had at this office and from all newsdealers. 

TANNIN. ITS PRESENT AND FUTURE 
Sources.-A lecture by Prof. Henry Trimble. giving a 
very comprehen.lve treatment of the subject. COn­
tained In SCIENTIFIC AMERICAN !lUPPJ,KMENT.No. 60�. 
,Price 10 cents. '1'0 be had at this office and from all 
newsdea.lers. 
lo'AC-SIMILE copies obtained to an unlimited extent In 
indelible black by the . 

ECLIPSE copying apparatus, equal t o  the 
finest lithographic work, 

SpeCimens free. 
FELIX F. DAUS & Co., 21 Beekman Street, New York. 

Medicinal specific for throat. lung, and stomach P H  0 T O-E N GRAVING PROCE�SES. -diseases, Franklin Medicine Co . . . . . . . . . . . . . . .  14,928 The.' Washout " process. 'l'be swelled gt'latine process 
Mittens and gloves. A. G. Jenning. & Sons . . . .. . . . .  14.909 Full details of each. Contained in '3CIENTIFTC AMEIII-
Preserves. jellie.". fruits. vel{etables. and meats. �tfh�r:;Ji�::::lro�iu��;w.J�f:r�? 

cents. To be had 
Erie Preservmg Company . . . . . . .  . .  . . . . . . . . . . . . . .  14.000 I scr���, a;��:!:�!���'. �.

i
�.�

,
. ��� . . ������� . .  ���. �.�� 14,800 

Sboes. A. M. Herrod & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1(.906 \ 
Starch. laundry. B. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14,897 , 
TickinJ{s, llinllhams, and all kinds of cotton J{oods, 

J. Farnum & Co . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .  14.901 

© 1887 SCIENTIFIC AMERICAN, INC.
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'WE lIIAN1JFACTURE 

WELL DRLLS 
FOR 

Water Coal and 

1titufifi t )tutfi tIU. 
P I P E  C O V E R  I N G S  

Made ellth·el y  o f  A !'i B �;1'iTOS. 
Absolutely Fire proof. 

BIUW.:" PAC:K Il\G, llllLL BOARD, SHEATHING, �INT, 
C�.A.X.Jt« "':EU!il-IiI�ENc:m co., FOOT E. 

FIBRI AND SPEClI!LTIES. 
aT� lilT., N. Y. 
Plttsburg, 37 Lewis Block. B R A N C H ES: P h l la, 34 S .  2d St. Chicago, 1 44' 1 46 E .  Lake St. 

TABA SHEER. RE LATION OF TO MIN-
erai Substances.-An account of a curious substance 
secreted by tbe bamboo. Its physical . propprties and 
chemical compositinn. and its appearance under the 
microscope. With one tlgure. Contained in SC IEXTIFIC 
AMERICAN SUPPI.EMENT, No. li9ii. Price 10 cents . 
To be bad at this otftce and from all newsdealers. 

LATHES For Cutting I rregular Forms 
Snch as Axe Handles, etc., A Specialty. 

OTTO aAS E N I I N ES.  
Over �ii,OOO !'ool " .  

Horizontal . . . . .  Otto GSR tf:ngines. 
Vertical . . . . . . . .  " Otto . . .  Ga8 Engines. 
Twin Cylinder • . Otto . . . .  Gas Engines. . 1 Gas Engines ComblDed . . • • . . . Otto . . and Pump •. . 1 Gas Engines CombIDed • • • . . . . Otto . . and Dynamus 

OTTO GAS ENG INE WORKS, 
CHIC.UitJ, PH1LADELI'HU. Barrei lloop and Basket Ma· 

chines, Vp.neer Cutting Ma-
}IACHINERY PALAVE OF THE PARIS chines, Handle and Nulling 
ExhIbition of 1889.--Description of the main /Callery of �����
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� 1 �  Vesey Street. 

ELECTRIC WEL D lNG.-A P A PER BY 
Prof. Elihu Thomson, giving an acoount of a new way 

"tftce and from a,1 newsdealers. ! I. E. MERRITT .AeR'Y CO , Lnc.port , N. Y . ,  U. S .  A .  �!nf:���
i
�u��� �:��

n
«e�!�c;� �fe�:�l6l :���,�����:; 

of the same or of dilferent kinds. With 4 figures. Con· 
talned In SCIENTlPIC AMERICAN SUPPLEMENT, No. 1i9�. Price 10 oonts. To be had at this office and from Con tractors and Bui lders, Cabi n e t  

Make .'", n o d  m.,-tn l Wnl'k el's, by usin", 
outfits of BARNES' PATENT 

FOOT-POWER MACHINERY. 
from their jobs than by any other 
Can bid lower and save more money !)=;;��� 
means for dOing their work. Also 
for industrial training in schools 
and homes With them. practical 
journeyman's tradeM can be acquir­
ed. Catalogue free. Addres-s 
W. F. & J I I H N  BA R c\ ES CO. 
1 999 Rllby ,..t . ,  Rockford, I l l .  

PHTHISIS. -A PAPER BY DR. H. C. 
WOOd. descrihlng In detal! the new treatment.· 91 con­
sumption by sulphureted hydrollen. Contained 10 SCI­
l-lNTIFIC AMERIOAN  SUPPLE:\I ENT. No. �94. Price 10 
cents. To be had at this otftce and from aU newsdeal­
ers. 

CLARK'S N01SELESS RUBBER WHEELS 
No more Spli ntered Floors. 

Different Styles. . Cata logue Free. 
GEU. P. C I,A RK, 

Box L. Windsor -':-ocks, Cr.  

ELECTROTECHNICS, DEFINITION S 
Bnd Deslllnations ln.-A nst of the symbols proposed by 
Mr. Jamieson for electrical unit.s, magnetism, and elec­
tric measurements. With 4 figures. ContaIned In SCI­
ENTIF IC AME II .WAN �UPp"l<al F.NT. No. :i9�. Price 
10 cents. To be had at this oftlce and from all news-
deal�e.::rs::. ________________ _ 

LIGHTNING CON DUCTORH -OESVRIP-
ilon of a new fonn of apparatus for testimt' lightning con­
ductors,.nd the method of using It, II ustrated with 8 
enllrRv1mlS. Contained in Sf'U:J\TIFIC A l\lERICAN SU!:,,­
I'LEMENT, No. ;)96. PrIce 10 cent.. To be had at thl' 
Office and from all newsdealers. 

, .• -:-, / , T I GHT  &SLACK BARREL MACH I N £Dy 
'H  I ..J A S P E C I A LT Y L' r  'I 

- .�-='=- :  J O H N  G R E E NWO O D  & C O R O C H ESTER  N Y 

GOING INTO THE POUT/rRY BUSI-

all newsdealers. 
.A.:D/E:mB.XC.A.N 

leather link Belt Co. 
A new article In Belting which 

Is made of small Leather !.inks 
joined together wltb steel bolts. 
'rh<,y have been remarkably suc­
cessful for hard working machin­
ery and belts run half crossed. �''lfJ'f�� :n

g&�rn�tl:'*
s
&
w
l'o� 

47 Ferry St., New York ; 416 Arch 
St., Phila.; 86 Federal St., Boston. 

ness.-A paper by P. H. Jacobs, reviewin� the commer­
cial aspects of POUlt

� 
raislnl/, and giving mony useful G LASS. -ABSTRACT OF AN INTEREST-
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E P P S ' S �m all newsdealers. 

BARREL, KEG, 
Hogshead , 

AND C R AT E F U L- CO M FO R T I N C .  

C O C O A  
STAVE DIACHINERT. 
Over !!O varieties manu­

fnctured by 
E. & B. HOLMES � Chamf.rlny, How.llng, and CrooiDg. BUFFALO, N. Y. ' 

FI RE-BRICK. -BY R. A. COOK, A. M, . 
M N A COUNT OF An interestinll description of the mining of fire clay and J A E S  B. EADS.-A C 
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10 cents. To be had · at thIs otftce and from all news-
dealer_s..:.. _________________ --:-_ 
STANDA RD ENAMEL WORKS, 

C3r�OTON, N .  Y. 
Ornamental and Plain JA PANNING on Metal, Wood, 

or Paper. PEARL INLA YIl!{ti. Write for estim"tes. W 
Encyclo-

E 
Dlamom. 

L 
Bock free, 

L 
pedia of Drills and 25c. for 

70C Engrav Lightning mailing it. 
ings of Hydraulic American 

W E L L  WELL Well Works, 
T O O  L S. Machines. Aurora. Ill. 

Th D ft � I  Th � ALCO H OL, SWEET POTATO. - AN · COCOAINE.-DESCRlPTlON OF DR. J. 
I r, �Ir I\ICDr�ln 81 IrmDIDI�lr. . �z"ci';:'�:'��a� 
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��fa\�.l'fr� r fj I sweet potatoes. Contained in eCIENTII'IC AMEltlCAN SCIENTIPIC AMERICAN !\UPPL>:MENT, No. 61�. Price '1'hi. thermometer gives ' SUPPL"M"NT. No, ii"�. Price 10 cents. To be had at ten cents. To be had at thIs otftce and from all news. 

& permanent and continu- this office and from aU newsdealers. dealers. 
ous record in ink of the I �.---- -------------------
temper!'ture. The chart PI,A YS I P I . A  YS ! PI,A YS ! . PT,A YS I IlUBII OftlOAL. ELEOTBIO, I00llA1UClAL WOlnlBBB. indtcatmg hours ofthe day I For Reading Clubs. for Amateur TheatrICals, Tern. el , D1 UtjLAlVTF.mrs"vuwse und days of the week gives perance plaJ EI, Drawing-room Plays, Fairy PlaYH, Ethi- , . .  lIew aud8. H. � the del/rees of temperature oplan Plays Guide Books, Speakers, Pantomimes, Tab- e . fro.. 8. B. boac ' .  from 20° below zero to 1100 I leux Lights, Magnesium J �Ights, Colored Fire, Burnt .. _ _ � _ _ _ BlJUU,.ca� R'1dJadi., above. All inBtru�ents Cork, 'fheatrical Face Preparations, Ju.rler's Wax :�'iI :������:1l. �?fi�S��� I :r�� !i

�
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N����:�':."u�.o:!�:."es, Charades. 
I· COMPRESS I ON OF A IR.-DESC RIP-cord is easily read and ab- FRE;l'1 �U�E I FRI�E I F R E E  I Uon of Messrs. Dnbois & Francois' Improved 'lir com­solutely correct. Sold by Containing many novelties, full desc!,wtion and price�. pressing machine, devised for the use of the larger in-the leading Instrument SA M UEl, FREN C H  & SO� dustrles and for mining purposes. With 8 figures, il lus-
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by 
I THE B!R!GWAN!TB STEAM JAt:KEl �fgewm�e\?e�nts. To be had at thIs otftce and from 

MANUFACTURING CO. Feedwater Boiler and Purifier. 
Owners of the United 

States and foreign patents, 152 �'ront Street, New York OOJ>1l'T'f{JlltetJ. 
RADII OF CURVATURE GEOMET, 
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With S fi�ures. Contained in SCIItl':TIFIC AMERICAN 
SUPPLEMF.NT, No. ii9ii. Price 10 cent •• To be had at 
this otftce and from all newsdealers. 

S H I E L D S  &. B R O W N C O .  

Bolls the feedwater. Keeps the boller clean. 
Saves boiler repairs. Saves from 15 to 40 per 
cent. of fuel. Large heating surface. No ra., 
diatlng surface. No back pressure. Thor-
��f'::IY d';����.M�: �!�
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WM. BARAGWANATH & SON. 40 West 

Division Street. Chicago, Ill. 
JAS. B. CROUTHERS, M. E., General East­

ern Mallager. l12 Liberty Street. New York. 
EXCELLENT BT.ACK COPIES of anytMRfI Wl'!tten or drawn with an1l Pen (or Type Writer) by the Patent 

XPERIMENTA C.E.Jones&Bro. E 
MODEL and 

L 
Send lor CirclllarS, 

- A - CIICIINATI, O, WORK sPEcIALn. (Ment�p,p".1 
A SPHALTUM AND THE PITCH LAKE 
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fiow the pitch Is quarrIed. orllZfn of tbe lake. Contain­
ed in 8CIES'j'IFIO AMERICAN S(lPPLEMENT, No. 60.,) . 
Price 10 cents. To be had at this otftce and from all 
newsdealers. 
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ceived at this Department, until 12 o'clock noon, on 
'l'hursday, the 5th day of January. 1888. at which time 
and place they will be opened in the pre.ence of bid· ���St c��slr':i�n��
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(1) slotter, and for the delivery and erection of the same 
in the Navy Yard, Washington, D. C., in accordance 
with plans and flperificatioDs, copies of whiC'h, to�etber 
with all other information essential to bidderl:s, may be 
obtained at the Bureau of Ordnance, in this Department. 
Proposals must be mnde in duplicate. in accordance w ith 
forms which will be furnished on application to the 
Bureau of Ordnance, and enclosed in envelopes marked 
U Proposals for tS-lnch Gun Lathes and Slotter." and 
�e�t�\���friil�'it�fi���
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serves the right to reject any or al1 bids9 aEl, in his 
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Pl· .. po�n I "  for Mllcbine Tools for tbe f l rdllnnce 
(� II .I-Sbops.-NAVY IJEPARTMENT, WASHINGTON, 
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for furnishin� the necessary material and labor and 
constructing sixteen (16) 16-inch gun lathes, and fOl'the 
delivery Ilnd erection of the same in the Navy Yard, 
Washington, D. C., in accordance with plans and specifi­
cations. copIes of which, together with all other infor­
mation essential to bidderlS, may be obtained at the 
Bureau of Ordnance in this Department. Proposals 
must be made in duplicate. in accordance with forms 
which will be furnished on applIcation to the Bureau of 
Ordnance, and enclosed in envelopes marked •. Propos .. 
als for ItS-inch Gun Lathes," and addresRed to the Sec-
���:
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any or al 1 bi2'"s. a�, in his judgment, the interests of the 
Government may re-quire. 

D. B. HARMONY, Acting Secr,taf'!l ot tile Naw. 

ASK YOUR STATIONER FOR T H E  
JOHANN rABER LEAD PENC ILS 

T H E  BE S T  NOW MADE 
HYP�OTISM IN FRANCE. - A  N I N-
teresting review ot the present status of this subject. by 
Max Dessoir. Contained In SCI Jr.NTIFIC AMERICAN Sup­
PLEME"'I', �o.  6 1 3. PrIce 10 cento. To be had at thll 
otftce and from all newsdealers. 

Two-Horse Power Engi ne. $75. 
WITH STEEL BOILER, 8150. 

Cheap, Reliable, Safe. 
Automatic Boiler Feed. Auto­

matic Pop Safety Valve, Steel 
Boiler. Cost of rnning guaran­
teed not to exceed three cents 
per hour. Nothing equal to it 
ever before offered for the price. 
Larger sizes equally low, Send 

t'411:j���' f�Yis: 'r.IlWfit1Rgc�at;o .. 
236 Randolph Street, Chicalro, ill. 

WHAT AMERICA.N ZOOLOGISTS HAVE 
Done for Evolutlon.-lly Edward S. Morse. Address of 
the retiring president of the American Association for 
the Advan<'emellt of ScIence, New York, Au/C. 11,  lS87. 
An interesting review of ten years' work performed uy 
American ZOOlogists. Contained in SCIENTIFIC AMERI­
CAN S(TPPI.KMENT, NoS. 611,.. 60S and 609. Price to 
cents each. To be had at tbls otftce and frOID all news­
dealers. 175 A MONTH !�t�v:x::r��� J:

a
��ll�':!r goods. No capital required. Salary paid 

. monthly. Expenses . in advance. }�ull partIculars free. We mean what we say. Standard Silver Ware Co., Boston, Mass. 
COSTS IN MANUFACTU RES.-A LEC-
ture by H. Metcalfe, U. S. A., delivered In the Sibley 
College course.-An ela.boration of a system for the 
management of fllctories '  and employes. A valuable 
paper. Contained in SCIENTIFIC AMjilRICAN SUPPLE· 
MENT. No. 6 0 i) .  PrIce 10 cents. '1'0 be had at thIs otftce 
and from all newsdealers. 

~ 
I!tUPERIOR 

Stationary Engines 
wit h  Plain and A u t omat. 

. 
. Ic CUI -Oft� Vertical nlltl 

� ,  ' Horizontal.  , Penna. Diamond Drill Co., � . Birdsboro, PR. 

HISTORY OF THE ELECTRICAL A RT 
In the V. 8. Patent Office.-By C. J. Kintner. An inter­
elding history of the growth of electrical science in this 
country, and notices of some of the more important 
models m possession of the Patent Office. Contained tn 
SCIE:\TIFIC AM l<:RICAN SUPPLI<-::.l\IENT No. :i 4 4 .  Price 
10 cents. To be had at this otftce and from all neW8-
dealers. --------------------------
a New Catalogue of Valuable Papers 
contained in SCIENTIFIC AMERIC'A:s' SUPPLEMENT, sent freeot ch .... y. to any address. 

l!.l;NN Or. CO . . :161 Broadway. N. Y. AUTOCOPYISTLiPJJ2:r!'';.'h��led by 
SpecImens Free. 

AUTOCOPYIST Co . , 166 William Street, New York. 
, --------------�------------�-------

V O L N EY W. M ASON & CO.. H O W  TO MAKE AN INCUBATOR.-
FRICTION PULLEYS CLUTCHES ann ELEVATORS Full directions, illustrated witb 7 tll<ures. Also direc-

-- FO H­
Steam, GAS and Water Pipes. Urums, H.attrs, ete. 
The 8e.t Non·CoDdutor of Heat "' Cold I. the World. 

Send (or illustrated deacrlptive Clrcular,andname this paper. 
1 43 Wo rt h Street, 78 and 80 Lake St., 

NEW Y O R K. CHICACO. 

TRAMWAY, FLEXIB LE GIRDER.-DE­
��ft����t:� ��8
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wire trumway. With 21 figures. Contained in SCIENTI_ 
PIC AMERlCAN SUPPLF:MENT, No. li9ii. Price 10 cent .•. 
To be had at this otftc" and from all newsdealers. 

Q...pB I C-E� -----
� ,, ' $ 1 9 3 . .  
%" r;.U _ ' 

. " 

WE SELL DIlEeT TO rAllILIlB-
(aYOidAcentsaod Dealers 'WhoIepr� fits and eIpeDSe. double the coat. OD. 
eYer,. Plano ihe7 lell) and Bend tbit 
IIlrst-C1a •• VnIGI1T Cabinet GEK 'l� Ootave Roaewood Piano, War. 
r""led 6 y .... , tor 8193t We 
lend It-with Beautiful Cover and 
Stool-tor Trlallo. yourown Bome be. 
tore 700. buy. Send forciroulars to  

Marchal & Smlth. =s Eaat 21.t St • •  N. Y. 
rEBFEC7' 

NEWSPAPER FILE 
The Koch Patent File, for prelllM'lng newspBpera, 

magazines. and pamphlets. has been recently improved and priCtl reduced. �ubscrlbers to the SCIENTIPIC Alii. 
BRICAX and SCIE�TIFIC AMERICA N S(TPPLEMENT can bf, 
8�Plied for the low price of $1.50 by mail, or ,1.25 at the 
2 ��cpBl:r'ERI�"tN;., �';,

ar
:ill�

d
e���� every one who wishes to preserve tlie pBper. 

Address 
MUNN & CO., 

Pnblishers 8cm TIIrrC AMlmICA1r. 

CON8U M PTIO N,!�.:�,:,��� 
A. late discovery. Sample bottles tree with treatise contaJ.ning 
�irections for home trea.tment. Give exnress omce. 
pa. WlIII •. F. G. NOETLDiG & CO., Eaat H ... pto1l, V. ... 

! ELECTRIC CONVEYORS.-DESCRIP-
I tlon of two Ingenious systems for the electric carriage 
of small packages. Illustrated with 13 engravings. 1J0n-
464. Price 10 cents. To be had at this otftee and from 
all neWSdealers.· 
2000 Flne Black copies of Wrlth11f, Drawln ... MU8Ic. F A S T AUTOMATIC :Works 'automat­

ICally with won-e 0 P I E R derful . preCision 
and rapldlty. 

FAI!tT AUTOMATIC CO., • New Chambel"8 l!tt., N. Y. 

ELECTRICAL Edward P. Thompson, Sollcltor • of Electrical Patents, a Beekman 
Street. N. Y. Write for tesiimonilt1s and instru(�tions. 

N A V AL A RCHITECTURE. -AN IN-
teresting review. by Mr. R. Duncan, of the progress 
that has been made In thIs branch of science during 
tbe last tlfty years. ContaIned In SClEI<TIPIC A.!IIERI­
CAK SUPPI.EMENT, No. li89. PrIce 10 cents. To be 
had at this otftce and from a1l newsdealers. 

STEIM PUMPS 
for Hot or Cold, Fresh or 
Salt Warer; for Oils, Naph­

tha, Tar; for Cane Juice, Liquors, Syrups, Scum; for Am­
monia, Alkalies, Extracts, Acids; for Thick, Volatile, Vis­
cous or Foul Liquids. etc. Vacuum Pumps of the 
Ijighest efficiency. Filter Press Pumps. Air, Gas 
and Acid Blowers. Air Compressors • .  ,' Etc. 
BUILT BY GUILD & GARRISON, Brooklyn, N. Y. 
SYSTEMS OF DISTRIBUTION OF 
Electricity.-·A lecture by ElIhu 'l'homson, dellvered In 
the Sibley Coll"lle course. Tbe series. multiple arc, ser­
tes multiple and mn lt�le series. accumulator and induc-
������
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SCIENTIFI" A'''' ''TOAN SUPPLEMENT, No. 603. Price 
10 cents. To be had at this otftce, and from all news­
dealers. 

Pll O V I U E N C E. It. I.  
C A S TING METALS UPON COMBUBTI-
ble Materials.-A paper by A. E. Onterbrldge Jr., de­
scrIbing a process of casting it-on and other metals upon 
lace, embroideries. fer"n fronds, and other combustible 
materials. With 4 illustrations. lJontalnen in S!'IENTI_ 
PIC AMEltICAN SUPPLEMEXT, No. 60 I . Price 10 cents. 
To be had at this otftce and from all newsdealers. 

WA l'iTEJ).-Manufacturers' agency for staple line 
f�e"eO�c1�sr�� 2r��c��o�:���ro�'����:l����a·a�� 
ticles. Can furnish · A 1 reference as to business 

standing. Address A .W. K., P. O. Box 229, CinCinnati, O. 

CAPILI,A RY TUBES, SPONTANEOUS 
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censional motion of liquids in capillnry tubes-the 
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ed In 8cI "STIPlO AMERIO_�N SUPPLY-MENT. No. ii3S. 
Price 10 cents. '1'0 be had at this otftce and from all 
newsdealers. 

[MJCOLEMAN NAT ' L  BUSIN ESS 

Newark, N. J. COLLEGE.  
National Patronage, Best FaCilities, h) . Best conrse of Business Training, �hort. fa est Time, Lowest Rates, No Vacation. 

Address, H. COI.EMAN. Pres. 

I C E  & R E F RI G E RAT I N G 

tions for operating the appHratus. Contuined in SCU:NTIFIC AMRRICAN SUPPLFM"�NT. No. ti I �. Price 10 cents. To be had at this office and from all news­dealers. 

SAWS How to Strnlgl.t .. n nnd (; u m  al l kinds. 
Address, A. E. WIIJBUR, Oneonta, N. Y. 

PROPULSION OF STRE.ET CARS.-
A paper by A .  W. Wright. in wblch an endeavor Is made 
to solve the problem as to the amount of power reqUIred 
to st"lrt a street car and keep it in motion under average 
conditions. Contained in ScI "�NTTFIC AMERICAX' SUP­
PLE>IENT. No. ii33. Price 10 cents. '1'0 be had at this 
office and from all newsdealers. ------------------------
$ 1  0 0 0  to $50 00 fl:�t
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ness. M agic J J n nternM a u d  Vi ew8 0f popular sub-
U��tem��f���:

g
���e��or�y(�k\���

O
�Ma�i�

r
tin�!���

a
�ic� 
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To Business Men. 
The value" of the SCIENTI FIC A .I\lERICAN as an adver­

tising medium cannot be overe�timated. Its circulation 
is many times greater than that of any similar journal 
now published. It g-oes into aU t.he States and fJ.'errito­
ries, and is read in all the principal Hbraries and reading 
rooms of the world. A business man wants something 
more thftD to see his advertisement in a printed news­
paper. He wants Circulation. This he ha� when he 
advertises in the SCIEs'rlFIC AMERICAN. And do not 
let the advertising agent, intluence you to I'mbstitute 
some other paper tor the SCIENTIFIC AMERICAN. when 
selectintl a JIst of publications in wrHca yuu U�Clae It is 
for your interest to advertise. This is frequentJy done, 
for the reason t.aat toe agent gets a larger eommiS81On 
from the papers having a smull CIrculation tAlLn is allow .. 
ed on the SCIENTIFIC AMERlf' AN. 

lfor rates see top of tlrl'?t column of this pSJ{e, or ad­
dress 

M U N N  & CO •• l'ubIi81" 'ro, 
36 1  Rrontlway, New Y o,·k . 

© 1887 SCIENTIFIC AMERICAN, INC.



350 1titufifi t �mtritau. (NOVEMBER 26, 1887-
I nside Page, each iUljerti o D  4 _ _ 7" ;)  cents B line. 
Hack Pair", ench i mler' ion - - - $1 .00 a line. 

The Ori«inal Unvnlcanized Packin[ THE AMEnI�AN �ELL TELEPH�Nt �� CALLED 'fBE STANDARD-AS It is the Packing by which 
• 

The above are charge� }Jer agate hne-about eight 
words per line. rrhis notice shows the width of the line, 
and is set in agate type. Engravings may head adver­
tisement� at the same rate per a�ate line, by measure­
ment, as the letter press. Advertisements mu�t be 
received at publication office as early as Thursday morn­

Accept no packing as J E�IK:��
rs

p�c'i2f;lJ
r

��les6 95 M I LK ST. BOST O N ,  MASS. 

ing t o  appear i n  next issue. 

II I 111111111 I'Ildlml l 
STAR IlACK SAW 

$100 .A c:;r,..A.X1VIST $ 100 
That 10 Star Hack Saw Blades will cut as much Bar 
Steel as 50 of any other kind. Saws to be latest im. 
proved and bought in open market. Money to be given to Am. Mach. Society. Offer open to the first comer. MIJ.LJ<:Il':O; FA J . I.S CO . .  

N o .  93 Rende !St., N e w  York. 

Mention this paper. 

CEO. W. MARBLE, Sole Manu­faqturer of TIlE ,.,IIIE WREN.,H. 
The best made, all steel, and warranted. S sizes. 

2S to 82 South Canal street. Chicago, U. S. A. 

BA.LANCE I S S 7  
To New Subscribers for 1 888. 

HAVING 
A Farm, 

A G arden, 

A Village Lot, 

A Home in the City, 

or Village. or Country, 

or expecting to have one, 

IT WILL 

PAY 
Y O U  W E L L  , �J< 

to 8U'Ure th« 'Invaluable HELP, the BEST IN. 

FORMATION,. Thou8andB of Plain, Practical, 

U8iful HintS and StI{lgestioni, (liven in the 

Amor i c a n  A�ricnltnrist 
all prepared b y  thoroughly experi­

e nced, Intelligent Men, who KNOW 

wcll what thcy talk aud wrUe about. 

T_elve Hundred Engravings in the 
Ourrent Vo'ume (1887) bri1ll1 clear'y to the un­
Ikrstanding a great variety of LabO'l'-Saving, 
Labor-Helping Pums and ContrivanlJll8, lllu&­
trations of Animals, Plants, Buildi1ll18, House­
hoW Helps and Conveniences, PlOO8i1ll1 Pictures 
for Old and You1ll1, etc., etc. 

I'I\I S IMPOSSI B L E  for Any One to 
co�lt these pages _Uhout galher' 

Ing" Illany HInts aud Suggestions, 
EACH o ne oC which Is _orth Illany 
times the Slllall cost of this Publica­
tio n  for a _hole year-only $ 1 . 5 0, 01' 
four copies for S5 .-Slngle nUlllbers 
1 5  cents. 

Try It for lSSS ; 
It will Surely Pay Well 

FURTHERMORE. -Every subscriber 
wbo forwards the $1,50 will immediately receive 
post-free, our splendid engraving, .• Christ be· 
fore Pilate." Tbis wonderful oil painting ex­
ecuted by Munkacsy, valued at one hundred 
thousand dollars. and now for three years the 
talk of both continents, has been faithfully re­
produced for tho subscribers of the .Ameri<Jan 
Agricultunat. The great painter has chosen 
the moment when Pilate, confronted with the 
accusers of Christ, who have him brought 
bound to the tribunal; is �unable to convince 
himself of the prisouer's guilt. 

Send six cents for mailing you the Premium 
number of the American Agrieulturl8t. just out, 
containing four hundred Editorial, Contribu­
ted and Premium Descriptive Articles, writteu 
by 55 different contributors, representing 22 
States and Territories, and the Provinces and 
Europe, and 240 illustrations by 20 different 
ArtlSts, such as Forbes, Cary, Bennett. Mueller, 
Payne. Thompson, Faunce, Flohr, and Lyons, 
etc., whose work was done expressly for this 
number. Address 

stamped with our " Trade Mark." 

JEVKIVS BROS 
{ru�:M!���:�t,NB�:ion. 

11 11 • 18 So. Fourth St., Ph11a. 04 Dearborn St., ()hlCB&'O. 

USEFUL BOOKS. 
Manufacturers, Agriculturists, ChemiSts, Engineers. Me­

chanics, Builders, men of leisure, and professional 
men, of all classes, need good books in the line of 
their respective c&.llings. Our post office department 
permits the transmission of books through the mails 
at very small cost. A comprehensive catalogue of 
useful books by different authors. on more than fifty 
different subjects. has recently been published for 
free Circulation at the office of this paper. Subject.s 
classified with name. of author. Persons desiring 
a copy, have only to ask for it, and it, will be mailed 
to them. Address, 
MUNN & (lO .. 361 Broadway. New York. 

LIMITING NUMBERS OF TEETH IN 
Gear Wheels.-A valuable paper by George B. Grant 
treating of the different methods of dete"mlninj{ the 
limiting numbers of teeth In gear wheels wheu small 'I pinions must be \lsed. The c:!,cloldal system. The In­
terchangeable volute system. The non-Interchangeable 
volute sy.tem. , Unreverslble teeth. Witb 11 1Igures. 
Contained In the SClENTU'IC AMElti CAN SUPPLEM reNT, 
No. ;';9�. PrIce 10 cents. To be had at this ollice and 
from all new.dealers. 

THE COPYING PAD.-HOW TO MAKE 
and how to use ; with an engraving. Practical dil actions 
bow to ,!:e.gsre the gelatine pad, aLd also the aniline ink rlt;:-�'i, t1e
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Contained in �CIENTIFIC AMERICAN SUPPJ .... EMENT, No. 43�. PrIce 10 cent.. For sale at this ollice and by all 
newsdealers in all parts of the country. 

RAILS FOR STREET � RAILROADS.­

:;J':.rvrru� !f :;;n";1��te�i�ii !���"k�llf��:r:r¥:tt 
road ra1ls. Contained In SCI >ONTIFIO AMERICAN SITP­
PL>OMENT, NO. 499. Price 10 cents. To be had at this 
olIice and from all newsdealers. 

NOTES ON THE PANAMA CANAL.-A 
paper by R. N. Boyd. M. lnst. C.E .. describing the presen� 
condItion of the work on the Pa.nama. Canal, and discus­
sing the question as to t.he time It will take to comulete 
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PLEMENT, No. ;';96. Price 10 cents. To be had at this 
ollioo and from all newsdealers. 

U 
PATENT 

PI�n�rC;��Z Li��!e!e��� lb.  
pressure. Send for Lists. 

HAND, BURR & CO., 61i and 616 Market tlt., Philadelphia. Pa. 

R U B  B E R B E L  T I N  C ,  P A C  K I N C', H 0 S E • 8ldeR ... L...-t 1I_1Ioeta_ ....... lJaltM 8t  ....... 
VULCANIZED RUBB ER FA.BRICS 

For Mechanleal Purposes. 

A:!r Brak.e Ei:ose 
A Specialty. !11t � E "  \-I " x-R U B B E R  MATS, -....1 un • 

R U B B E R  M ATTINC Iv trl::i 11 
A N D  STA I R  TR EADS. ) tti:'I _--==� 

NEW YORK BELFJ:ING & PACKING CO., 15 PARK ROW, N. Y. 
JOHN H. CHEEVER, ?,reas.. Branches : 167 Lake St .. Chicago : 80S Chestnut St . •  Phila. 52 Summer St., Boston. J. D. CHEEVER, Dep y Treas. AGENTS : PERSlCANER & CO., Pickhuben 5, Hamburgh. 

LEAD SMELTING. -A FULL DESCRIP-
tion of the Lewis Bartlett process, by William Ramsay ; 
Illustrated with 9 engrsvings. Contained In SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 1\93. Price 10 cents. 
To be had at this ollice and from all newsdealers. 

Steam! Steam! 
We build Automatic Engines from !l to 200 H. P., 

equal to anything in market. 
A J,arge Lot of 2, S .and 4-H. Engines 

With or without boilers, low Cor cash. 

B .  W. PAYNE & SONS, 
Box 15, :::E:l:rniJ:a. N _ Y_ 
PNEUMATIC DYNAMITE TORPEDO 
aun.-An exhaustive account Of this new weapon and 
of the experiments made with It ; along with a descrip-�?&:�:U���Sb�!���� � ���'i-'i�lg�:�,W�.i�J���: 
PLEMENT, No. �9a. Price 10 cents. To be had atthis 
ollice and f-,m all newsdealers. 

PAT E N T S .  
M ESSRS. MUNN & CO .• in connection witb the publi' 

cat!on of the SCIENTIFIC A MERICAN. continue to ex .. 
n,mine im provements. and to act 8S SoliCitors of Patents 
for Inventors. 
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preparHtlOn of Patent Drawings, Specitlcations. and the 
�rosecution of A ppliQatiolls for Patent8 in the United 
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�r��ve����'b�::��Vt� for BoOks. Labels, Reissues. -A 88illnments. and Reports 

on Infrinllements of PR.tent8. All business intrusted. to 
them is done with �pecial care and promptness, on very 
reasonable terms 

PATENT nI�KT� r�n �ALE. 
APPARATU S  FOR B U ILD I N C  

��H�nETE BUIL�IH�� AN� WALL�. 
County Rights, $50. State Rights, $500. 
See descriptive notice in SCI. 'AMERICAN, ]\fay 22. 1886. 

Send for Circulars. Ransome.402 Montgomery St., S. �·.Cal. 

RESERVOlR DAMS.-A PAPER BY 
David Gravel l .  describIng the prominent feature. o f  the 
tfftguJs m�����lO':t�� ����i:�J�n 
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CAN SUPPLEMENT, No. �9;;. Price 10 cents. To be 
had at this ollice and from all newsdealers. 

Warranted absolutely pure 
Cocoa, from which the excess of 
011 has been removed

. 
It has three 

times the strength of Cocoa mixed with Starch, Arrowroot or Sugar. 
and is therefore far more economi. 

A pamphlet sent free of charJ(e. on appllcation. con­
tllininJ,C full information about Patents and how to pro" 
cure them i directions concerninf,l' Labels, Copyrhrhts, i DeBigns� Patents, Appea.ls, R�i88ue8, InfrinJlement8, As- cal, costing lesB than one cent a I ��:���. Rejected Cases, ilints on the Sale of Pa- cup. It is delicious, nourisblng, 

We also send. -'ree of eharge. a SynOPSIS of �'oreitm Pa. strengthening, easily digested, and 
tent l.aws. sbowlnj{ the coot and method of securing III aelmlrably adapted for invalids as 

JUDD Co" Day'ld W. JUDD ,  Pres't, 
,patents in  all the principal countries of the world. !3Ii"'lIIWiII.well as for persons !n health. 

MTJNN '" CO., Sollciton 01 Patent_, SOld bJ Grocers eve1'JWhere. 
761 BROA DWAY, New York. I BRANCH OFFlC:.�;:�d;;y�n�

e� Y�r:treet, Pr W BAKER & CO Dorchester Mass 
Publishers and Importers of all Works pertaining cillo Buildin". near 7'" Street. W .... hinl[ton. D. c. ' " , I  
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• � '  ELEVATORS, ETC. Philadelphia, Pa. 

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 all known 
forms of Electric Speaking Telephones in­
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish­
ed by it or its licensees responsible for such 
unlawful use, and all the consequence!> 
thereof, and liable to suit tht'refor. 

H. "W". JOHNS' 
A-SABDE'S�O'Sl< 

C O V E R I N G S .  
For Furnaces, Hot-Air Pipes , etc. 

FIRE-PROOF. NON·CONDUCTING. 
33% of Fuel Saved. Has no Odor. 

All of the heat is carried to points c;lesired and 
Dot wasted in cellars and flues. 

H. W. JOHNS M'F'G CO. , 
87 MAIDEN LAN E, N EW YORK. 
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The Most Popular Selelltilie Paper iu the World. 
Only $3,00 a Vear, Inci u d i n ll l·ostnire. Weekly. �2 Nnmht'r8 n V ea,·. 

Thill widely clrcu l nl ed and splendidly Illustrated 
paper Is publlsl.ed weekly. Every number contains six­
teen pages of useful infolmation and a large number of 
original engravings of new invent10ns and discoveries. 
representing- Engineering � orks, Steam 1\1 nchinery 
New Inventions. Novelties in MechaniCS, Manufactures. 
Chemistry, mectricity Telegrapby. Photography. Archi­
tecture. A griculture. Horticulture, Natural JTistory, etc. 

A l l  (: la •• e. of If ,·nder. find in the SC lENTlFIC 
AMERIOAN a popular re�'Ume of the best scientific in­
formation of the day; and It Is the aim of the publishers 
to ,resent It In an attractive form. avoldiIIg as much as 
possible abstruse term.. To every intellige1)t mind, 
this journal all'ords a '  constant l!uppfy of Instructive 
reading. It is promotive of knowledge and progress In 
every community where it circulates. 

Tenn. of Snbsc r i p t  i on ,-One copy of the SCIEN.� 
TIFIC A"ERICA N will be sent for one lIea.--52 numbers­
postage prepaid. to any subscriber in the United States 
or Canada, on receipt of tlnee d o l l ll l's by tbe pub­
IIsher. ; six montb., $1.50 ; three months. $1.00. 

Clnhs .-O n e  extra copy of the SCHNTIFIC AMERI­
CAN wil '  be supplied gratis fM' every clUb of fit'e subscribers 
at $3.00 each ; additional copies at same proportionate 
rate. 

The safest way to remit is by Postal Order. Draft, or 
Express Money Order. Monny carefully � placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but Is at the sender's risk. Ad­
dress al  I letters and make all orders, dratts, etc., pay. 
able to 

�"t:i'NN, &: co_. 
36 1 B roadway, N ew York. 

Scientific American Supplement. 
t'l'blll III a I!6JI8rate and distinct publication from 

'1'H "!!tJIENTIFIO AM E RICA N. but Is uniform therewith 
in size, every number contain,ing sixteen larlle ' pages. 
THE- Scn c N T I FIC Al\l ERI CAN SUPPLEMlCNT js published 
weekly, and includes a very wide range of contents. It 
presents the most recent papers by em in�nt writers in 
all the princlpai departments of f'cience and the 
Useful Arts. embracIng Biology. GeclolO', Mineralogy 
Natural History Geollraphy, A rchreo}ogy. Astronomy, 
Cbemistry. Electricity, Light. Heat, l\l echanicaJ Engi. 
neerlng. Steam and Railway Engineering, l\l ining, 
Shi� Building, l\larlne Engineering. Photogr"phy, 
'..a. echnoloJZ:Y, Ma.nufacturing Industr.1es, Sarjtary En .. 
gineeriD�. Agriculture, Horttculture, DOID r ... t1c }-;cono .. 
my, Biography, Medlcinet etc. A vast amvunt of fresh 
Hnd valuable information pertaining to these and allied 
subject. is given, the whole profusely iIlllBtrated with 
engravings. 

The most imp6f"tant En�;ineerinq Works, 1\-1 echnnisms, 
and Manufactures at home and abro&d are represented 
and described in the SUPP LEM E I\'T. 

Price for the S !'PI'LEMENT for the United States and 
Canada. $5.UO a year, or one copy of the ScIENTIF£C AlIl­
EH.ICAN and' one copy of the SUPPL��M tl:NT, both maned 
for one year for $7�00. Address and remit by postal 
order. express money or�er, or check. 

ill U lS N  & Co . . 3 6 1  Broadway, N. V .. 
Pllbll.her. SClENTlFlC AMEltICA N. 

To I�o l·ei lln Subscrihel'!II .-Under the facilities of 
the Postal Union. the SClE:\TUIC AM�4f.ICAX Is now sent 
by post direct from New York, with reJlularity, to sub­
scribers i n  Great Britain, India. Australia. and all other 
British colonies ; to France, Austria, Belglum, Germany, 
�n •• ia. and all other European States; Japan. HrazU. and 
all States of Central and South Americ�. Terms, when 
sent to foreign countries. Canada and Mextco. excepted, 
,4. goll, for SC I E :\ TIFIC Al'Il I1:RIC.AK. one year ; $9, gold 
for both 8nENTIF£c AM.RICAN an :! S " PPLEM E N T  for 
o'le year. This includes pcstage, which we pay. Remit 
" r  oostal or express money order. or draft to order or 

M UNN & CO . . 361 Broadway. New York. 

PRINTING INKS. 
THE . .  Scientillc American " is printed with CHAS 

ENEU JOHNSON & CO. 'S INK. Tenth and Lom. 
bard St.., PhiJa., and 47 Rose St., opp, Duane St., N. Y. 

© 1887 SCIENTIFIC AMERICAN, INC.




