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A MACHINE TO SUPERSEDE TYPESETTING. 

Prior to January 1, there had been issued from the 
U. S. Paten t Office upward of 160 patents relating to 
typesetting and type-distributing machines. All such 
devices, with many others known only in foreign coun
tries, have thus far, however, met with but little favor 
among printers, and they have not been employed in 
practical work to a sufficient extent to have any ap
preciable effect in this most important branch of the 
printing business. Printing presses have been im
proved almost beyond comparison with those of the 
earlier days of the craft-when only about 200 impres
sions were obtainable per hour  froln small forms, as 
agai nst more than 20,000 copies now made per hour of 
our largest ne wspapers; bnt the typesetting part of 
the making of books and newspapers has remained sub-
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stantial ly where it was left by the earliest users of 
movable types. 

The accom panying illustration represents the latest, 
and in many respects the most remarkable, of the 
numerous machines which iu ventors and mechanics 
have from t i me to time devised in their long-contin ued 
efforts to find some practical Illeans by which to su
persede or cut short the tedious work o f  typesetting. 
It is known as the Linotype machine, from the nature 

of its product, but would probably be more generally 
designated as the " 'l'ribune" machine, from the fact 
that it has been i n practical use in the New York 
Tribune office for more than two years, where it now 
does substantially al l  the  work formerly done by the 
compositors of that paper. 

It is not, strictly speaking, a typesetting machine, but 

[$3.00 A YEAR. 
'VEEKLY. 

forms type bars, each of' the length, width, and height 
of a line of type, and the exact counterpart of that 
which a compositor would set u p, except that each 
line is formed of one entire piece of metal, instead of  
as IUany different pieces as  there are characters, spaces, 
etc. A representation of such type bal' or s lug is given 
in one of the small views. The I,ey-board in front of 
which the operator sits has 107 keys, each marked for 
a capital or l o wer case character of a fount 0: type, or 
the figures, points, or cOlllpound letters used in connec
tion therewith , IUallY of the letters IlIOSt frequently used 
having several keys. The operative parts are carried 
by a rigid metal frame, all portions of which are 
stationary. The " copy" is placed upon a convenient 
holder j ust above the keyboard , and above and behind 

(Continued on page 150.) 
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MEETING OF THE NATIONAL ELECTRIC LIGHTING 11883, which was made of pure rubber-and they did not 
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ASSOCIATION. , understand that a conductor lying in that soft rubber 
.
Neady

.
400 IlIe�l connected wit� elect�ical lighting and I �vould naturally thin the lower portion out and crowd 

kmdred mdt1stnes met recently 1Il ChICago, at the COB- It up on the top-·even with that. some of these con
vention of the National Electric Lighting Association, ductors, in a year or eighteen months, were working 
to listen to papers prepared hy experts in their several straight along with a Hockhausen machine, and you MUNN & CO., Editors and Proprietors. \ fields, and to discuss the best means of advancing their all know what that machine is. 

PUBLISHED WEEKLY AT work. Among the many interesting and timely sub- "It was openly charged, and not denied, though the 

No. 361 BUOADW AY, NEW YOUK. jeets brought to the attention of this meeting, that of other side was present, that this Philadelphia under-
_ _________ underground service was the most absorbing, because, ground electrical lightillg system was bought out at an 

o. D. MUNN. A:-���E���:--- just now, the most urgent. Long ago the law was in- enormous advance onjts cost by those interested in the 
______ . _______ _ __ . __ . __ _ ... _. ___ voked to force the wires underground, at least in the overhead system; and though it was working smoothly 

'J'EKllIS FOR THE SCIEN'J'IFIC AIlIEltICAN. large cities, and now that means have been found and paying handsomely, it was utilized for an incan-

One cOPY. one year. for the U. S. or Canada . . . . . .. . .. . .. ... .. . .. . . . . . S3 UII which, by many informed persons, are thought to be descence circuit, the announcement being made 
One copy, s ix months. for the U. S. or Canada . . .. . . .. . . ... . . . .. . ... .. . 1 �II adequate for its proper fulfillment, the public is grown public that arc lighting was not practicable under-
One copy, one year, to any foreign country belon/ling to Postal Union, 4 1111 impatient and will not brook further delay. A com- ground." Hemit by postal or express money order. 

A ustralia and New Zealand.-'l'hose who desire to receive the mittee was appointed by the convention that met last The defense made by the committee, or rather that 
SCIENTIFIC A)fERICAN. for a little over one year, may remit £1 in current August to inquire with careful particula.rity into, and made by those of the convention believing in the just-
Colonial bank notes .. Address 

. , report upon, the various systems of "underground con- ness of their finding, was very strong. It having been 
MUNN & co., 3t.1 Broadway . corner of Frankhn Street. New York. 

d't 't- d 'J'lIe Sci entific American SUPl,lem e n t  . 
Ul S ,  WI .11 un el'ground conductors and conduits now long since conceded that arc light circuits of  1,000 volts 

Is a distinct paper from the SC1EN'rIF1C AMERICAN . 'l.'Hl<} SUPPLE�IEN'I' I In operatIOn, and the number of wires actually in use and less may readily be operated underground, the 
is issued weekly. lIvery nUfuber contains 16 octavo pages. uniform in size in these conduits." Letters asking for information committee had bent their efforts toward learning of 
with SClE"TIFIC A'IEIUCAN. 'I'erms of subscription for SUPPLEMENT, were sent out to 1, 066 local companies; 104 replying, successful systems using higher voltage, for by far the t5.0(l a year, for U. S. and Canada. $6.00 a year to foreign countries belong- tl h I Ing to the Postal Union. Single copies. 10 cents. Sold by all new.dea lers 10ug on y seven were actual users. In only one of major and most important part of the arc light busi-
thl'oughcut the country. these cases, as reported by the cOlllmittee, the user ex- ness has this characteristic, and so a. committee thus 

Combio,," Rates.-'l'he SCIENTIFIC A MERICAN and SUPPLEMeNT pressed satisfaction with the underground system for appointed would scarcely have warrant to recommend 
will be sent for one year, to any address in U. S. or Canada, on receipt of 
.. ven dollars. cnrrents of high potential. Here are some of the ob- as already practicable what really was lIuited 10 the 

'l'he safest. way t.o remit io by draft . postal order, express money order. or jections taken from a mass of testimony: .. The cause purposes only of the few-at least as yet. 
registered letter. of failure has been mainlv defective insulation. Even I th d' . 
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t t Australia and New Zenland.-The SCIENTIFIC AMERICAN and J - n e Iscusslon a 0 owe . some very Impor an 
SUPPL'''lENT will be sent for a little over one year on receipt of £2 cur- if this question of insulation should be settled, the evidence in surrebuttal was brought out. Here are 
rent Colonial bank notes. cost will make it commercially impracticable." "I the vital points of it : The use of high tension currents 
Addl'ebS �t UNN & co .. :11;1 Broadway. corner of Franklin St.reet. New York. know of no system to-day which, at any expense, has underground (1,000 volts and over) has up to the 
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proved satisfactory, except a system of subways built present time proved unsatisfactory and imprallticable, 
large enough for men to walk through their entire if not from a scientifill standpoint, at least from an 
length." Here are two conflicting opmions ; one user economical one; the only ci' uit of such character 
says: "Defective mechanical construction, defects in now and for some time in suc�,,�sful use being that irl 
laying, defective conduits, injury to cables in laying, Chicago, with a record, so fiir, of only one year; itt< 
or defective joints have caused very little trouble, the projectors having a preponderating advantage over all 
main cause of trouble being defective insulation and private companies or individuals in the fact that the 
deterioration, owing to the presence of gas, water, and municipality of Chicago pays the bills. The following 
steam." Another user says: "My objections to the dialogue between two well-informed men on their 
underground system, as I have used it, are chiefly COlll- respective sides, the one interested in conduits and 
mercial. partly electrical, and partly mechanical." cables, the other a purveyor of light, will serve to give 
The seventh man tried, tested his cables under a fair idea of the gist of this matter as represented to 
water, but says they did not work satisfactorily, last- the convention: 
ing from three months to one and one-half years, Mr. Johnstone: "MI'. Cooper's prophecy 
the cause being, in his opinion, the effect of the water that Prof. Barrett's expenditure for arc light Il'lH1er
on the cables and the insulation of the wires. ground circuits in Chicago will be useless. Pray, how 

In summing up, the committee say: .. Only in one is it that he knows this? He has had no experience 
instance have the experiments or practical workings with underground circuits." 
proved satisfactory, the only other case that was not Mr. Cooper: "Past experience. Mr. President, I 

reported adversely being where t.he wires had been in should like to ask Mr. Johnstone one question. Can 
operation only 40 days. The average voltage that we you tell me of any underground wire, either the John
used on all the circuits tested was 1,893 volts, the cur- stone system or any other sYRtem, using an arc light 
rent was 10 amperes, the average thickness of insula- circuit of 2,000 or 2,200 volts, that has been in success
tion over wires was I. of an inch, and the average ful operation, not three years, but three months?" 
length of cables tested in each case was about 4,600 Mr. Johnstone: "The Harlem River Electric Light 
feet." As to the conduits themselves, there seems to Company, of NewYork--" 
be a decided objection to the use of creosoted wood, Mr. Cooper: •. I ask you if you have got any such 
most users preferring to bury their wires in the ground thing in operation? " 
itself or in water, and in favor of single conduct.ors. Mr. Johnstone: .. Not now. We are putting up in 
As to whether or no cables should be covered with lead, 51st Street, New York, something that will show and 
opinion is divided. develop this thing in one month, so that there will be 

The scene that followed this finding of the committee no further questions about it." 
1. �f����:"I!�;;�,i� l����·��� Ji'{����t��it�tn��;t::t1�'i,�.��.��� 10\193 was in some ways a remarkable one; there being those Mr. Cooper: .. We will wait until the end of the 
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present who had operated underground conduits for month." 
some years, and found them altogether practicable and As a result of the discussion, the report was recom
satisfactory. City Electrician John P. Barrett, of mitted to the committee, which after being re-enforced 
Chicago, said:· "We have been using underground was instructed to continue its investigations. 
electric lighting service here for the last six years. Disruptive DischaTges in Lead Uables. -Under this 
The municipality of Chicago purposes to extend it in· head, C. H. Rudd described Rome experiments he has 
definitely so far as the limits of Chicago are concerned. been making in the line suggested, at the last meeting 
I was in hopes when I came here to receive some infor- of the Association, by A. G. Acheson-experiments 

I\"b�[t��/;I����%�d-��g11RI��������'iJit1
e ���lrG'hle\��-::-p:�?t:�� mation from other committees. N ow it is a singular which by no means support the theories entertained 

differentBized oells . -5 illustrations .............. ..................... 109'.)4 thing to me t.o see in this Ilonvention lllen who are pre- by that industrious investigator. Mr. Rudd says that 
v. Ll'rIIOLOGY.-The Microscopical Investigation of Rocks.-By pared to present conduits, prepared to guarantee to the static charge in an ordinary cable is It negligible 

��e�t';��?��1�·�f\it6gf��rg!1��ua��.��.��.I�.1�.��:.��
i
.t.
i
�:.��.��� 101)84 construct therll and Inaintain thelu in any forHl that quantity when COlllpal'ed ·with the regular current 

Vl. M]';CHANICAI, ENGINEERING.-The Governinl'( Proportions 
of Steam Builers.-By CRAS. E. EMEHY.-'l'he second and con
cluding installment otthis Important treatise, with very full ill us-
trations.-26 i llustrations......... . . . . . .... .. ..... ...... .... ........... 109<JO 

VII. MISCJ1�LLANEOUS.-Censu8 of the Defective Classes.-Censu8 
statistics of the blind, the deaf alJd dumb, the idiotic, aGd the in-
sane, with analysis of the figures presented .......................... 10086 

'llhe Ea.rthquake at Ban�dai�san, .Ja pan.-A full descr iption of a 
1ate earthquake in Japa.n, one of the most important of recent 
t imes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10985 

rl'he Samoan lslands.-An account of the personal characteriR-
tiC's of Samoans . and work of Civilization there.-4 illustrations .... 10088 

The Samoan lslands.-A general review of the topography of 
the i�lands. their fauna and fiora.-2 illustrations .................... 10983 

you require, and right alongside of them men pre- flowing, and the E. M. F. of said charge cannot be 
pared to furnish conductors that wiII carry. anything greater than the E. M. F. of the current froll1 which it 
you want-in face of that fact, I find it stated by this was derived. Hence. in considering the character and 
report that it is an impracticability. We think pretty thickness of insulation, we have nothing to take ac
well of it here, and we have got plenty of it in service. count of but the primary pressure which bears upon 
I would be glad to offer any assistance I can to demon· insulation. Mr. Acheson's second conclusion, viz., that 
strate that fact." a static charge will not pass an arc, virtually declares 

A well known conduit man said: .. I am another ag- an arc circuit to exist as a number of sections in a 
grieved party. I did not receive a circular. I have sense insulated from each other. and in that connec-

vIlk/�t.�?titi'B��I�2'2.�I;;-i�r:r��3�:�n��or�t'b�c ':,�������rt;;;; been in the electric light business underground for five tion the statement is made that each separate section 
the Texan bird.-l illustration ............ .................... ........ 10987 or six years; operating a plant in Philadelphia during comes under separate strain every time that the circuit 
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that entire time with perfect and uniform success. We is shut down. We may hold our own ideas con
have constructed a plant in New York for the same cerning the E. M. F. of a static charge, therefore we 
purpose at a very great expense. '1'he reason they [the need not fear that an imprisoned charge would do any 
committee] say the conduits are not practicable is that more harm than the current did frolll which it came. 

x. i;���t�n
S
�;f�\��\���r��I?cii:-�lri�"J'rl��tu�:8�;e�11�:�r;���:' they have not seen them. They would not look at If we charge an ordinary condenser from a battery, 

PW�:;;,�;�"c�l:
n�i'J�:;;J'e��n�Tttn"p��)���·;:�i;·-;;5n�I)l.��a����"e.:::A 109!l6 them. They have been invited time ann. again to cOllie I and the condenser does not break down, we do not fear 

curious experiment in ph.mography and T.elephony recently per- and see the practical operation of the conduits, the I that it will break down when we disconnect the battormed before the Frankl in Institute by Mr. WIJ�T�IAM J. HAM-
MER.-I illustration ........ .............. .............................. 10'.)96 conductors carrying a voltage which they say is illl- tery. There is in the minds of some people an idea that 

x
I.m'1,;t1,����f��r;;rt��

C
������"vi�:a����i�lro!.bi��:;;,�ri;;:o� practicl'l.ble. In 1883 we laid two miles of conduits in static electricit! whe? it begins to 
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move produces a 

soda produced in the ammonia soda process ..... ..................... 1099! Philadelphia. At the time the state of the manufac- current possessmg dIfferent propertIes from currents 
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.. pro: 10987 1 t.ion. 'I'o-day they have advanced so that they are tions. If disruptive discharges occur in properly insu

���.��� ����si,lte';,,�·i�:t;::7�g���:�i';J �n,:��1��r����.�� .. ��.� 10997 1 willing to offer us wires with a guarantee of three or lated cables, we must look for the cause in those 
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o
:tl�lr�te��:i�:�t�O�mi--;;���a�';e��gfo�:¥� five years' duration of any insulation that we require. sources of high pressure which exist in nature. I do 

li�W.��.���.e���!�.�:��.a�.�����:.��.�t.�.��.��I.i�:.:':'���.�.����'.'�.::� 10998 Even with that very weak insulation which we had ill not believe that burn-outs can be ascribed to anyone 
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j'citutific !mtricau. 145 
cause, but that each individual case has its own indi- saving in stoking, removing cinders and ashes, clean- distance from the earth, but is still visible as a ruddy 

vidual cause. ing fiues and benefit to boiler, besides securing a steady star, setting on the 1st about two hours after the sun. 

In practice, we must provide insnlation strong heat, combined with quickne�s and easp- in starting and Mars sets on the 1st at 8 h. 4 m. P. M. On the 31st he 

enough to meet the daily strain and suitable devices shutting down, we have an argument in favor of oil @ets at 8 h. P. M. His diameter is 4".6, and he is in the 

to prevent the accumulation of charge from outside that sto('kholders that care for dividends can appreci· constellation Pisces. 
sources of greater pressure than the insulation will ate. Oil can be delivered at Rutland, Vt., for $1.50 NEPTUNE 

bear. As yet we have no proof that high pressure pro- per barrel, while soft coal costs $4.40, and hard $6 per is evening star. He sets on the 1st at Q h. 15 m. A. M. 
tectors are required anywhere outside of the station ton. On this basis, allowing five pounds of coal per On the 31st he sets at 10 h. 20 m. P. M. His diameter 

from which the wire!; start. Mr. Acheson says that the hour, twelve hours per day, 1,000 H. P. requiring 803 is 2".6, and he is in the constellation Taurus. 
greater number of grounds 01' burn-outs occurring in tons per month, at $4.50 would cost $3,613.50; two fire- Saturn, Neptune, Venus, and Mars are evening stars 
arc light circuits are at the terminals of the lead, or at men to feed same, $100 ; man cleaning flues, etc., $45 ; at the close of the month'. Uranus, Jupiter, and Mer
the joints, and says that such a state of things would carting ashes and cinders, $100 ; making total cost for cury are morning stars. 
be naturally caused by the greater density of the static thirty days, $3,858.50 with coal. Same number H. P. .,.,. 

charges at these points. Mr. Rudd thinks this to be a: and same length of time, allowing three and one-half PROPOSED VISIT OF THE AMERICAN ENGINEERING 

singular carrying over of ideas obtained in)aboratory barrels for each ton of coal, would require 2,810 barrels SOCIETIES TO, EUROPE. 

work with purely static electricity, and arbitrarily of oil at $1.05 = $2,950.50. Wages of one man in hoiler The American Society of Civil Engineers, with the 
applying them to entirely different conditions. The room, $50; making total of cost of 1,000 H. P. one I Society of Mechanical Engineers and the Institute of 
natural static charge in a cable, due to the distribu- month, with oil, $3,000.50, showing a saving of $858 Mining Engineers, are organizing a trip to Europe to 
tion of the working E. M. F. of the current in the per month, besides the advantages, where oil is used, visit the Paris exposition and such other objects of in
cable, must necessarily be produced in its distribution of steady flow of steam and regularity of speed. terest as may prove practicable. The proposed excur
by the force from which it originated. 'l'he shape of Mr. Francisco has gathered these facts: The Boston sion has attained already such dimensions, as indicated 
the conductor cannot act in the matter of this kind of and Albany Railroad Company, after a careful test, by the responses of members, that it is believed that 
static distribution as the shape of an insulated con- made in their shops by a Lehigh University professor, two steamers will be required to accommodate the 
ductor would act upon a purely static charge. As re- say that the cost of fuel is about the same; though travelers. The civil engineers alone will fill one vesRel. 
gards burn-outs that occur at terminals and joints, they buy their coal in large quantities at one time, and It is proposed, therefore, to charter one or two vessels 
great care is required to make these points equal to secure low rates, they prefer liquid fuel, because it is of the Inman line, and perhaps to reserve all the first 
the re�t of the cable in matters of insulation. clean and requires no fireman, and gives a better sup- cabin accommodations on the Egypt or Spain of the 

Fuel oil, a subject just now attracting a very general ,ply of steam. National line. The maximum fare for the ocean 
attention among electrical lighting men, was discussed Day, Cordage & Co., of Boston, claim that, with voyage and return will be $110. The magnitude of the 
at great length. Three papers were read, the writers Cumberland coal at $4.50 per ton and liquid fuel at delegation indicates well the immense growth of the 
desc�ibing their experien.

ces as actual users, and pre- I $1.15 per barrel, th�y . save fifteen cents perl00 H. P. engineering profession in the United States, and it is 
sentmg many facts showmg the advantages of the sys- per hour, and the Oll IS preferable. gratifying to feel that America is to be so well repre
tern, which they had gathered during the course of The Fairbanks Scale Co., of Vermont, report that sented at the exposition. Her position at all previous 
their studies. they find it a great saving over coal, while the boilers exhibitions, from the standpoint of inventiveness and 

S. S. Leonard told of � J unfortunate experience his are heated evenly the entire length. The manager of ingenuity displayed by the exhibits, has been very 
company had had while !tying to use oil fuel without the Toledo, Columbus, and Southern Railway reports high, and will be so in 1889. The engineering societies 
altering the furnaces tha� had been used by his com- a saving of 33 per cent of the price of coal by using will give a personal aspect of American professional 
pany for coal fuel. They covered the grate bars with liquid fuel, and that two barrels of oil equal one ton life that we are confident will make itself felt in scien
fire brick, so the heat would not injure them, put in of soft coal, while manufacturers on his road find it tific circles there. 
the burner, and turned on the oil. As a result, the oil only costs one-half as much as coal for their stationary 
was not all burned, and ran down into the ash pits, boilers. The rolling mill workf of Chicago use it 
where it gave no end of trouble. Now, with proper under a battery of fourteen boilers, and say that 3Y'o 
furnaces, they are finding oil fuel offers great advan- barrels oil does the work of one ton of coal. Former
tages. They have been using it now eighteen months. ly, when using coal, twenty-five men were needed to 
During the first part of the night seven boilers are in work this battery of boilers for twenty-four hours ; 
use, the engines being 1,100 H. P. The steam pressure now, with liquid fuel, four men do the work, the effi
is easily maintained at any desired point. He finds ciency of the boilers is increased, cost of repairs less
that one man can attend to from seven to ten 150 H. P. ened, and the flame less severe on boilers. 
boilers. One fireman at night and one during- the day A paper on municipal lighting was read by F. H. 
they have now, against three by night and three or four Whipple, and on municipal ownership of commercial 
by day as formerly. As to whether or no oil is cheaper monopolies, by A. R. Foote. 
than coal, it depends on the relative difference in cost I • , • , .. 
of the two, and hence to the locality. In Minneapolis, POSITION OF THE PLANETS IN MARCH. 
where his plant is, Illinois lump coal costs from $3.25 to! VENUS 
$3.60 per ton, while Eastern coals are worth from $4.50 is evening star. Her period of greatest brilliancy oc
to $5.50 per ton (bituminous). The oil costs at present curs on the 25th, when, as well as during this whole 
272' cents a gallon, delivered. month, she shines like a young moon, casts a shadow, 

In comparing tests with oil and coal, he finds that 272' and is visible at noonday in the presence of the sun 
barrels, or 104 gallons, costing $2.60, will evaporate as himself. After that time her light grows dim, as she 
much water as one ton of coal, costing $3.15, a saving rapidly approaches the sun and draws near the close of 
of about 21 per cent in favor of oil. 'With one pound her career as evening star. Her movement northward 
of coal he evaporated 5'38 lb. of water. One ton of coal will increase the leugth of her stay above the horizon, 
would, therefore, evaporate 10,760 lb. water. 'Vith oil, and place her under most favorable conditions for ob-
14'8 lb. of water were evaporated per pound of oil. Oil servation. Venus sets on the 1st at I) h. 42 m. P. M. 
weighs about 7 lb. to the gallon. OFle gallon oil would, On the 31st she sets at 9 h. 38 m P. M. Her diameter 
therefore, evaporate 103'6 lb. water. With oil at 272' on the 1st is 27".8, and she is in the constellation 
cents a gallon, it would take 126 gallons to cost the Pisces. 
same as one ton of coal, viz., $3 15; 126 gallons oil SATURN 
would evaporate 13,053 lb. water, while one ton of coal is evening star. He is easily found in the northeast, as 
evaporates 10,760 lb. water, being a difference of 2,293 soon as the stars come out, from his vicinity to Regulb. in favor of the oil, or a saving of 21 per cent. He Ius. A quadrilateral may be traced, formed by Saturn, 
believes that he is saving at least 15 per cent, and per- Regulus, and two other stars belonging to the Sickle, 
haps 20 in fuel alone. Gamma and Epsilon Leonia. Saturn sets on the 1st at 

M. J. Francisco said one pound of coal contains 12,000 5 h. 30 m. A. M. On the 31st he sets at 3 h. 28 m. A. M. 
heat units, while 1 lb. of petroleum furnishes 20,000. His diameter on the 1st is 19", and he is in the constel
Engineers of experience, familiar with the practical lation Leo. 
workings of coal, know that under the most favorable JUPITER 
conditions not more than 10 lb. water can be vaporized is morning star. He is fair to behold as he looms above 
per pound of coal, while petroleum shows a vaporiza- the southeastern horizon on the 1st, more than three 
tion of 18 lb. water for every pound of oil consumed, es- hours before sunrise. He is in quadrature with the sun 
timating in both experiments the feed water at 212° F. on the 27th, and is then 90° west of the sun. Jupiter 
The heat in coal transferable to water is about 70 per rises on the 1st at 2 h. 59 m. On the 31Rt he rises at 1 h. 
cent, while the heat in petroleum transferable to water 15 m. A. M. His diameter is 30'.6, and he is in the con
is about 80 per cent. Therefore with coal 70 per cent stellation Sagittarius. 
of 12,000 units gives 8,400, and for petroleum 80 per URANUS 
cent of 20,000 is 16,000-a gain of 7,600 heat units in each is morning star. He is now near enough to the earth 
poun�. 

" to be visible to the naked eye, and, rising on the 1st 
ThIS IS on the basts of pure coal, but when we con- b t 9 h P M b f d b t 2° th f S . 

'd . a ou . .  ,., may e oun a ou nor 0 pICa, 
Sl er the waste, amountmg in

. 
some cases to 2.5 per as a small star of the sixth magnitude. Uranus rises 

ce?t-and . the master mech�mc of one of the largest I on the 1st at 9 h. 3 m. P. M. On the 31st he rises at 7 h. 
raIlroads m the country claIms 55 per cent found in P. M. His diameter is 3".8, and he is in the constella
nearly all coal-such as sulphur, slate, and earthy t' V' b t h· h b" . . IOn ugo. 
su s ances, w IC , emg mcombustlble, retard mstead MERCURY 
of generating heat, the difference in the per cent ob
tained in actual practice is far greater than shown by 
the above comparison. On this basis the only question 
to be considered is the cost of power furnished by each 
at the dynamo. Three and one-half barrels or 955 
lb. of oil equal 2,240 lb. of pure coal, therefore, with 
oil at $1 per barrel and coal $3.50 per ton, or oil at 
$1.50 per barrel and coal $4.50, the difference in cost 
would not be marked if there were no other factor to 

is morning star. He reaches his greatest western 
elongation on the 13th, and is then visible in the east 
as morning star before sunrise. He is, however, too far 
south of the sun to be seen nnder favorable conditions. 
Mercury rises on the 1st at 5 h. 25 m. A. M. On the 31st 
he rises at 5 h. 7 m. A. M. His diameter is 8".6, and he 
is in the constellation Aquarius. 

MARS 

be considered. When, however, we calculate the great is evening star. Our interesting neighbor increases his 

Hur�IBrizillg Bank Saees. 

A startling article appeared in the daily papers last 
week, giving an account of what purported to be the 
blowing open of one of Marvin's bank safes by two" re
formed burglars" f?) connected with the Star Theater 
company. 

We thought the statements were worth investigating 
for our readers and the many bankers and business 
men using safes, not only in this city, but throughout 
the country; for if safes can be broken open in a few 
moments, it iil time users of them knew it. 'Ve are 
glad to say that after fully investigating the facts, we 
find the whole matter was merely an advertising 
scheme to puff a cheap play at the expense of a repu
table busihess. The real truth of the matter is that 
these people bought a little second-hand safe for about 
twenty dollars of some dealer, to exhibit it in their 
show and make a pretense of blowing it open during 
the progress of the play. It is an outrage that such a 
misstatement should have appeared in the daily 
papers as would tend to create a feeling of distrust in 
bank safes. 

The Marvin Safe Company has been manufacturing 
safes for half a century, and no name in the trade 
stands higher than theirs, and they now have under 
way for various banks safes that look as though it 
would take a month to force open.-The F'inancie1·. 

... � . 
lJIore Industrial Schools. 

Mr. Jacob Tome, a wealthy banker of Port Deposit, 
Md., who some time ago set aside a half million dollars 
to found a practical training school in the mechanic 
arts and trades, to be located at Port Deposit, Md., 
has now increased the gift to two and a half million 
dollars. With this liberal endowment, and the carry· 
ing out of Mr. Tome's wishes, who has himself risen 
from the ranks of labor and fully understands the dif
ficulties now besetting the youth of our country in ob
taining a practical knowledge of the mechanic arts, 
this school is designed to be one of the most complete 
and extensive in all branches of trade practice of any 
similar institution in the world. The scheme of free 
trade teaching inaugurated by Peter Cooper has at last 
taken a deep root in the minds of able men, followed 
by the success of the New York Trade Schools and the 
Pratt Institute in Brooklyn, N. Y. 

The munificent gifts of Mr. Williamson, of Philadel
phia, and Mr. Tome, of Port Deposit, Md., are destined 
to bring out the latent genius and energy of our youth 
in a practical apprenticeship, free from the depressing 
influ.ence and obstruction now thrown in the way of 
the apprentice by the discouraging influence attempted 
and partially enforced through the perverted dogmas 
and actions of labor organizations. 

THE direct use of electricity as a labor-saving ma
chine has been applied at the great steel works, 
Cleveland, Ohio, where a large electro-magnet is used, 
suspended from a crane, to pick up steel bars and 
billets. It will pick up 800 lb. billets and drop them 
where wanted :by the touch of a key, the movement 
of the crane being done by steam. 
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THE MASON REDUCING VALVE. 

The accom panying i l lustrations represent a valve de
signed to autolllatical l y  red uce and maintain an even 
steam or air pressure, regardless of the initial pressure. 
TIle principle upon which it operates is that of an 
auxil iary valve controlled by the low pressure, and ad
mitting' steam from the high pressu re side to operate a 
differential piston, which is the main valve. The high 
pressure enters the reducing valve at the side marked 
" inlet, " and passing through the auxiliary valve, K. 
which is held open by the ten sion of the spring, S, 
passes down the port marked " from auxiliary to cyl
i nder," underneath the differential piston, D. �Y rais
ing the piston, D, the val ve, C, is opened against the 
initial pressure, since the area of C is only one-half of 
that of D. Steam is thus ad mitted to the low pressure 
side, and also passes up the port, XX, underneath the 
phosphor bronze d iaph ragm, 00, upon which bears 
the spring, S. When the low pressu re in the sYEtem 
has risen to the required point, which is  determined by 

Ititutifi t  �tutri tau. 
boom extending rearward ly over the hopper, this boom 
being built  of paral lel beams to form a track for a car
der, and havi ng a trip at i ts rear end over the hopper, 
while the beam is held on the mast in such manner that 
the weight concentrates in the lower part of the mast 
frame, and the latter is easily turned 
on its pivots. The carrier, besides the 
usual wheels, supports a frame, in the 
m iddle of which a pulley is mounted 
to rotate, over which passes the hoist-
ing rope, secured by one end to a 
transverse bar of the carrier frame. 
The hoisting rope supports the hoist
ing bucket by passing under a pulley 4iii;;;';;;;i.;� 

THE SARTELL RAILWAY CAR HEATER. 

We ill ustrate . herewith a device for heating railway 
cars recently patented by Mr. E.  P. Sartell, of St. 
Cloud, Minn. Fig. 1 of  the accompan ying cuts repre
sents a vertical longitudinl.l'\ sectional view of parts of 

mounted to rotate in a frame carrying 
at  i ts  lower end a hook, the  arrange
LUent being such that the bucket is 
lifted out of the hold by the hoisting 
rope until the pulley comes i n  contact 
with the pulley of the carrier, when 
the latter travels u pward with the 
bucket, and a latch connected with 
the bucket engages the tri p to discharge 
its contents when over the hopper. 
The desired limitation of the lowest 
travel of the carrier on the boom is 
fixed by a rope attached thereto and 
passing upward over a weighted pulley 
on the main frame, the end of this 
rope being secured on a cleat or pin,  

THE SARTELL RAILWAY CAR HEATER. 

and the weight causing all slack of the rope to be 
constantly taken up during the t.ravel of the carrier. 
The outer end of the hoistin g  rope extends downward 
from a pulley in a pivotal con nection with the u pper 
end of the boom, to be connected with a windlass of 

any approved construction on the platform, and 
one end of the block carrying the pulley at the top 

'",OT. of the frame, over which the rope passes, is also 
--.- connected with a rope extending over a sheave and 

downward, to be secured to a cleat on the post at 

THE MASON REDUCING VALVE. 

the tension of the spri ng, S, the diaphragm is forced 
upward by the steam in the chamber, 00, the valve, 
K, closes, no more steam is admitted under the piston, 
D,  the valve, C, is forced on to its seat by the initial 
pressure, thus shutting off steam from the low pres
sure side. This action is repeated as often as the low 
pressure drops below the required amount. This pis
ton, D, is fitted with a dash pot, E, which prevents 
chatterin g  or pounding when the high or low pressure 
suddenly changes. This valve is manufactured by the 
Mason Regulator Company, Boston, Mass., the sizes 
up to aud including two inches being made of com
position, and above that of cast iron, with composition 
lini ngs. 

' 

AN IMPROVED HOISTING MACHINE. 

An easily operated machine,  of which the boom can 
be sw ung to any desired position and held there, and 
spedally adapted to facil itate the loading and unload 
ing of vessels, cars, etc. , is shown in the accompanying 
illustration. It forms the subject of a patent issued to 
Mr. George J. Anderson,  of West Superior, Wis. The 
mast c0nsists of  a vertical frame havi ng on its bottom 
a pin adapted to turn in a bearing on the platform, 

ANDERSON'S HOISTING MACHINE. 

which may be part of a dock, and there is a pin in the 
upper end of the mast frame adapted to turn in a bear· 
ing in the ends of forwardly proj ecting top beams of a 
frame erected in the rear of the mast, the latter frame 
baving a hopper supported therein. Forwardly projecting beams of the mast frame support an inclined 

the opposite side of the frame. When the boom 
has been turned to the desired posi tion, this rope 
is  fastened to the cleat, the boom being turned to 
such position by pulling on this rope or on the 
hoisting rope. 

------------.++.�.H'�.�-----------
AN IMPROVED GRATE BAR. 

The accompanying illustration represents a style 
of grate bar now and for five years past in use on the 
Sound steamers Stonington and Narragansett, which 
is said to h ave been very economical and to have given 
en tire satisfaction. These grate bars allow for ample 
air space through and between them, and al ways re· 
main comparath'ely cool on their bottom edges, while 
the top surfaces become very hot, and someti mes red 
hot. This fact, in the case of ordinary grate bars, 
causes unequal expansion, which bl'eaks, buckles, or 
warps the bar, a proportionate loss of fuel ensuing. In 
the Miller bar this expansion is  allowed for by the late
ral air spaces and openings 011 the face of the bar, 
whereby the bar is said to remain straight until burned 
down to the bottom of the openings. Furth er infor
mation relative thereto may be obtained of Chief En
gineer John Smith, of the steamer Stonington, or Chief 
Engineer Wm. H. Van Wart, of t.he steamer Narragan
sett, No. 261 West Street, New York City. 

AN IMPROVED OIL CAN NOZZLE, 

A nozzle or tip adapted for connection to the spout 
of any ordinary oil can, to prevent waste of oil , is shown 
in the accompanying i l lustration, and has been patent
ed by Mr. John S.  Peter, Den ver, Col . (care of B. & M. 

R. RR.). Figs. 1 and 2 show side and 
end views of the nozzle, which has an 
interior length wise passage 01' bore, 
for discharge of the oil, a head piece 
fitted for rotation within the back part 
of the tube, and to which the oil can 
spout is fastened, and a spring hel d to  
the head piece and engaging the tube 
to normally turn the latter out of line 
with the annular passage of the hand
piece, to cut off the flow of oil from the 
can, as shown in Fig. 3. The spring 
may also be fitted to the rear end of 
the head piece, as shown in dotted 
lines in Fig. 1. In using a can pro
vided with this nozzle, the nozzle or 
tip is placed in an oi ling hole, and the 
body of the can turned by the operator 
until the bores of the tube and head 
piece are brought to coincide, before 
any oil will be discharged, these parts 
resuming their n ormal position to cut 
off the flow of oil as soon as the tnbe 
is lifted from the oil hole. Fig. 4 
is a sectional view of a slightly modi

fied form of the nozzle. 
. . . . .. 

GOOD thin shellac varnisb.�Break the gum into small 
pieces and macerate in a stoppered bottle with ether. 
After s welling sufficiently, excess of ether is poured off, 
when the shellac dissolves quite readily in alcohol. 

two railway cars p rovided with the heater ready for 
use. Fig. 2 is  a vertical transverse view of the same. 
Fig. 3 is a similar view, showing a different section. 
Fig. 4 is a front view of the chest. 

The heater chest runs  the enti re length of car, with 
attach ments underneath at the platform ends. It is 
l ined,  and forms an inclosed chamber for steam pipes. 
On the upper side of the chest are registers, which com
municate direct with the  interiors of the cars, and when 
open the heated air from the chest enters into the cars. 
The source of heat being th u s  placed outside of the 
cars, the dangers arising from fire in  the event of a rail. 
road accident are removed-the apparatus for genera· 
tion of steam being located in the forward car of the 
train or coming from the locomotive direct. Provision 
is also made for instant. detachment of steam pipes, con
sequent on the coupling or uncoupling of cars, these 
pipes at the same time having a perfect connection 

�,,\ ��,\ 
THE MILLER GRATE BAR. 

with each other. The pipes are also su pplied with 
proper dripcocks and valves. We are informed that a 
practical test of this heater is soon to be made on one 
of our leading railways of the Northwest. 

• 1 " . 
Astrology and Railways In ()hlna. 

The extension of the Tien-Tsin Railway to Tung
Chow has (the Shanghai correspondent of the Standard 
says) encountered an unexpected obstacle, which, it is 
to be feared, will prove fatal to its progress, for the 
present at least. The great tire which destroyed part 
of the Imperial Palace in Peking recent.ly caused 
much disturbance in the minds of the old fashioned 
and superstitious, who are . still strong in the capital. 
In consequence, the E mperor and his mother con
sulted the im perial astrologers, who, after m uch de
liberation, declared that the fire was an e\'i1 omen, 
and was intended as a wal'll ing against permitting 
the approach of the " 'Vestern invention " to the 
sacred city. The further ex tension of the railway has 
been prohibited by im perial decree. 

Fig. 1 

Fig . Z .  Fig.3 Fig .4 

�I �-I 

PETER'S OIL CAN NOZZLE, 
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A MACHINE 1'0 DISTRIBUTE POISON ON PLANTS. 

A method of dusting poisonous powders on plants, 
to rid them of destructive insects, is i llus trated here
with, and forms the subject of a patent issued to 
Messrs. George R. and John W. Brown, of Pledger, 
Texas. The axle of the machine is centrall y  arched to 
pass readily over plants, and the main frame has a 
screen to protect the driver from the poisonous dust. 
The casings of the air blast fans are fixed to the rear 
cross bar of the frame, and have outlet pipes com-

Jcitutifi c �tutrj, cau. 
IMPROVED DEVICE TO CLOSE A TENT ENTRANCE. 

A device for closing the entrance opening in the wall 
of a tent readily and quickly, without the tying of 
cords, is i l lustrated herewith, and has been patented 
by Mr. Henry Thomas, Fort Omaha, Neb. The device 
may be applied to old as well as new tents, and the 
curtain arranged to operat e from either the outside or 
inside. A suitable section of the tent wall is removed, 
and the edges of the opening turned over to leave an 
opening s ufficient to receive a vertical guide rope on 

each side. At the top of the opening a tlexible 
portion of a covering c urtain is secured, while 
to the lower portion of the curtain, at intervals, 
clips are at/,ached by sewing. The clip is shown 
in Fig. 5, its enlarged circular portions each 
embracing the guide rope in one of the edges, 
as shown in cross section in Fig. 4, Fig. 2 being 
a vertical section when the curtain is closed, as 
in  Fig. 1.  The clips slide up and down readily 
on the guide ropes, carrying with them the cur
tain, and to retain the curtain in raised posi
tion, as shown in Fig. 3, a cord or loop is at
tached to the lowest clip, and hung upon a 
hook secured above to the tent wall. To hold 
the curtain closed, a loop on the lowest clip is 
drawn over a tent peg. 

.. . . . .. 
THE FRENCH EXPOSITION OF 1889 AT THE 

ESPLANADE DES INVALIDES. 

BROWNS' MACHINE TO DISTRIBUTE POISON ON PLANTS. 

One of the great novelties of the future ex
position-and this will certainly be obvious to 
Parisians-will consist in the fact that one of 
the monumental entrances of the immense 
bazar overlooked by the Eiffel tower wi l l  be 

m unicating with nozzles having trumpet-shaped ends, 
the nozzles being so connected as to admit of their 
being turned in different directions. All three of the 
fans are operated by a shaft which at one end carries a 
sprocket wheel, from which a driving chain passes to a 
larger sprocket wheel on the sulky wheel, causing the 
rapid rotation of the fans. A hopper to contain the 
poison is  arranged over the outlet pipe of each of the 
fan casings, and beneath each hopper ilS  pivoted a valve 
having an opening which may be brought to coincide 
more or less fully with a hole in the bottom of the hop
per, the valves for all the hoppers being simultaneously 
regulated by a hand wheel and a worm shaft. To pre
vent the cloggin g  of the poison in the hoppers, a verti
cal shaft, c!lrrying a winged agitator, is journaled in  
each, the top of the shaft carrying a bevel gear wheel 
engaged by a bevel pinion on a transverse shaf t, the 
latter being operated by a driving chain from the 
sul ky axle, and a lever controlling the operation of this 
shaft being in convenient reach of the driver. This 
machine may, if desired, be built with but one poison 
hopper, fan blast apparatus, and discharge nozzle. 

very near the Concord bridge, nearly in the heart of 
Paris. The colossal palace of i ron and steel which is  
b uilding u pon the Champ de Mars will  extend its 
annexes, in fact, as far as to the Esplanade des Inva
lides, and here will  certainly be found one of the 
most picturesque and entertai ning points of the en
tire exposition. Although m ost of the structures are 
as yet unfinished, we wish now to lead our readers 
thither, and make them share with us the astonish
ment and admiration that a visit to this city of palaces, 
which is rising as if by enchantment, bas caused us. 

There is nothing but minarets, domes, steeples 
shaped in the Greek style. and white cupolas sur
mounted by the Oriental crescent j and here is  t.he im
posing facade of the exposition of the Minister of War, 
preceded by a formidable entrance to a feudal castle ,  
an interesting specimen of the military architecture of 
the middle ages, due to Mr. Walrein, the skillful archi
tect appointed by the Minister of War. Mr. G i rault, 
one of the laureates of our Roman school, designed 
and is b uilding the pavilion of hygiene, 1\11'. Ballu that 
of the Algerian ' exposition, and Mr. Sauvestre the 

147 
central pavilion of the French colonies. Further along, 
there is an Indian temple, then a d welling like those 
conceded to the colonists in our New Caledonian pos
sessions, and, above this picturesq ue decoration, rises, 
nearly com pleted, the elegant minaret of the Coubba 
of Sidi-ben-Avouz, which overlooks the whole of the 
T unisian section. This latter, seeing the peculiar in
terest taken in our new protectorate of Africa, will 
certainly be one of the principal attractions of the Ex
position of the Invalides. The structures of the Tuni-

2 

4 
3 

THO MAS' TENT-CLOSING DEVICE. 

sian section, the heavy work upon which is now fir.
ished, are the ones that, for the moment, give the best 
idea of what the picturesque part of the expositi on will  
be.  Mr. Henri Saladin is  the architect of it .  Pre
pared for this work by a trip that he has given an ac
count of in the Tow' du Monde, in conjunction with 
Professor Cognat, of the College of France, he has 
united in the style of his pictu resque pavilion the most 
delightful specimens of Oriental architecture. The 
arcades of the front were suggested b y  those of Bardo, 
the central dome is an exact reproduction of the 
Mikrab of the mosq ue of Keronan, the loggia is that 
of a Tunisian house. There will be here some souks or 
covered bazars, an interior court with a pavement of 
colored tiles, an d a cafe is going up under the shade of 
a group of trees. And all this will be filled at the 
proper time with the riches of Tunis-fabrics, carpets, 
ceramics, works of art, and, final l y, with all the sur
prises that could be expected from the organizing zeal 
and talent with which Mr. Sa uson,Colllmissary General 
of the 'runisian government. is endowed. 

Let us not leave the Esplanade des Invalides with-

THE FRENCH EXPOSITION oli' 1889 AT THE ESPLANADE DES INVALIDES. 
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Jcitufifi t !mtricau. I MARCH 9, 1 889. 
AN IMPROVED CAR WHEEL AND BEARING. out mention also of the Tonkin village that is to be I end of the bar. The weight of the sleeve and it.s con

b uilt there, the English dairies, the D utch bakeries, nf!ctions thus resting on the vertical ly  sliding bar, the 

and especially the phenomena of All Paris, which we latter is  moved downward and its point disengaged 
have had the good fortune t.o get a glim pse of. Mr. from. the bottom of the log. 
Castellani's brush has brought hither the entire Place .. . . . • 

The accompanying illustration represents a wheel in 
which the end of the axle is protected by an outer cap 
made integral with the body of the wheel, while to the 
rear face of the wheel is bolted a cap which serves as an 

MOSER &; BALDWIN'S WOOD-SAWING MACHINE. 

de 1'0pera, with its marble building, its tall houses, the 
groups of trees of the boulevards, the distant blues of 
the avenues, and ,  under th e glowing sun with which 
he has iIluminl'.ted his work, nearl y a thousand per
sons are coming and going. There are nearly a thou
sand portraits of natural size-All Paris, all those who 
count, all those who are spoken 01'. There will be here 

. . . but why unveil one of the prettiest sur
prises that the exposition reserves for us ? Mr. Castel
lani can calculate upon success. It is not only All 
Paris that will visit him, but also all those 
who care to see the exposition.-Le Monde 
Illnstre. 

• • • • •  
AN IMPROVED SAW MILL DOG. 

A dog designed to be easily and quickly 
adj ustable to small or large logs on the car
riage frame is shown herewith, and has been 
patented by Mr. John Flesher, of Edging
ton, Ontario, Canada, Fig. 1, showing an 
end and Fig. 2 a side elevation. The stand
ard is secured in the usual mannl1r to the 
head block, and has upper and lower arms 
su'pporting a vertical guide post on which 
sl ides a bar having at its lower end an up
wardly turned point adapted to engage the 
log on its under side, 

On the inside of the bar are notches adapt
ed to be engaged by a spring pawl pivoted 
in a lever fulcrumed on a sleeve sliding verti
cally on both the guide post and the bar, 
the lever having near its  outer end a handle, 
and a catch adapted to engage the upper 
pointed end of the sl iding bar. On the inside 

AN IMPROVED WOOD-SA WING MACHINE. 

A device to facili tate wood sawing, patented by Mr. 
Thomas J. Baldwin, is i l lustrated herewith. The stick 
to be sawed is placed in  notches in  the upper end of 
blocks, fixed in a suitable base frame, in which also is 
journaled a circumferentially grooved roller. To a bar 
extending through one side of the frame is secured a 
standard, with pins adapted to engage a forked level' 
for holding the stick to be sawed steadily in position, 
the othf!r end of the lever being engaged by notches in 
a standard on the other side of the frame. To a shaft 
journaled in the sides of the b'Lse pieces is fixed an up
wardly extending lever, which is jointed by an arm 
to the frame carrying the saw, so that by moving th e 
lever back and forth the saw is reciprocated , and its 
work effected. When the saw passes through the 
stick, its teeth engage the circumferential groove i n  
the roller beneath ,  t o  rotate the same,  and, b y  filling 
this groove with hard grease, the blade of the saw is 
always kept well lubricated. 

For further particulars relative to this invention, ad
dress Messrs. Moser & Bal d  win, care of Howe Scale Co. , 
612 N. Third Street, St. Louis, Mo. 

. , .  ' "  
AN IMPROVED STEAM ENGINE. 

An improved valve gear for steam engines, patented 
by Mr. Ernest Beare, of Chester, 111 . , is shown in the 
accompanying illustration_ The steam chest i s  at one 
side of the cylinder, extending from end to end, and is 
divided into two lon gitudinal compartments, the upper 
one adapted to receive l ive stealll , while the lower one 
receives the exhaust. Centrally upon the steam chest 
is a standard, with a rock shaft, carrying upwardly  
curved fingers, while to the  outer end of  the  sh aft, as  

1 

2 

BEARE'S 

of the sleeve is a notch to hold the spring pawl out of shown in Pig. 1, a lever is centrally secured, having a. 
contact with the notches of the sliding bar, and a bar \vrist. pin at each I1xtremity. Upon the drive shaft is 
sliding transversely in the sleeve has on its outer end a keyed a heart-shaped cam , adapted to reciprocate a 
downwardly extending point adapted to engage the top I U -shaped yoke of a horizontal cam rod, pivoted near 
of the log. This latter bar is moved downward to bring : the center to a vertical link, the lower end of wh ich is 
its point in engagement with the log by operating the pivoted on the engine bed . The upper end of this link 
handle of the lever fulcrumed on the sleeve, its spring is  pivotally connected, through a pitman, to one end of 
pawl engaging the notches of the vertical bar to drive the lever secured on the rock shaft carrying the up
the point into the top of the log. To release the dog, wardly curved fingers, this lever having a wrist pin at 
the lever is swung inward, the pawl being thereby disen- each extremity, so thatlone may be utilized to go ahead 

C' -

and the other to back up.  At each end of the steam 
chest is a vertical cylinarical casing, shown in detail in 
Fig_ 3, having each a port leading into the live steam 
and the exhaust steam chambers, and in this casing 
reciprocates a plunger-like valve, with central circum
ferential groove, there being a metallic packing ring to 
take up the wear of the valve. In the rear of each 
casing are two ports coinciding with similar ports in 
the cylinder, the ports in the valve casing being j ust 
large enough to admit steam into the cylinder and take 
the exhaust steam. The valve rods extending through 
the top of the valve c�ings are each pivotally united 
to a lever, the outer end of which is pivoted upon a 
standard, while the inner end of each lever rests u pon 
one of the upwardly curved lingers, so that when the 
plunger of one valve is down in the casing, the plunger 
of the opposite valve is  elevated. This construction i8 
designed to prevent down pressure on the valves, and 
obviate the grinding of tIle valve seats, while the wear 
of the valves will be effectively taken up by the pack-
ing rings. 

. I . ' .  
Treatment or Wart •• 

FLESHER'S SAW MILL DOG. C h i ldren often suffer from unsightly warts on the 
hands, which cannot be removed by caustic. G. B.  

gaged from the notches in the vertical sliding bar,  and Pullin,  of Sid mouth (Bristol Medical Jonrnal), recom
swinging down ward into the recess of the sleeve, when mends in such cases the administration of two or three 
the latter can be moved up ward on the guide post alia . IlI in ims  of liq. arsenical is twice a day. In a weeh: or ten 
the bar until its catch is engaged by the top pointed : days, he says, the warts will disappear. 

WILLIAMS' CAR WHEEL AND BEARING . 

abutment for the outer face of a bearing arranged for 
connection with the car body. This invention has been 
patented by Mr . .  Tesse S. Williams, of Beavel' Dam,  Ky. 
Fig_ 3 is a central sectional view, and Fig. 2 shows one 
of the brasses. The cap has a central aperture, through 
which the lubricant is introduced, and the hub is formed 
with recesses adapted to recei ve flanges upon the 
brasses, which are made in semicircular sections. Thft 
axle has a collar, and in  putting on the wheel the axlQ 
is first passed through the bearing and the cap placed 

in position, when the brasses are applied , 
their flanges resting in a circumferential 
groove near the end of the axle, and then 
the wheel is placed on and bolted, as shown 
in the sectional view. 

. 4  • . ..  

THE Dayton Democrat relates the follow
ing, which il lustrates pretty well the rapid
ity as well as ext ent to wh ich building is 
carried on these days : 

Citizen (to builder)-What are you going 
to put up there ? 

Builder-We're just beginning the finest 
row of flats ever built in New York City. 

Citizen-I'd like a nice flat in  this neigh
borhood. 

Builaer-Well, you stop on your way 
home from down town this evening and I'll 
show you through ; but get here as early as 
possible or they Illay be gone. 

.. . . .  ., 
IMPROVED PLUNGER ROD FOR PUMPS. 

The accompanying illustration represl1nts 
an im provement, patented by Mr. Walter C .  'Westaway, 
designed to relieve reciprocating pumps and pumping 
machinery of strain and sudden jar in starting and 
when in rapid operation. Fig. 1 shows the invention 
applied to a common windmill  pump, with handles for 
starting and operating by hand, Fig. 2 showing a dif
ferent application of the handle. On the upper end of 
the piston rod or plunger is attach ed a section, on which 
are placed plates ha\'ing a coiled spring between them , 
to act as a cushion, a rod worked by the windmill or 

WESTAWAY'S PLUNGER ROD FOR PUMPS. 

other source of power being connected to the plunger 
rod to act thereon through the cushion. Fig. 2 is a 
detailed sectional elevation, showing the cushion and 
coupling. For further particulars relative to this inven
tion address Messrs. H. & L. W. Beard, Decorah, Iowa. 
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The Origin oC S'W'eet Corn, and Earl y  U.e oC 
the Tomato. 

To the Editor of the Scientific A.me1·ican : 
In your paper of February 16, in a note on origin of 

sweet corn, it is stated that sweet corn is not referred 
to by Jefferson in 1781, nor by Thorburn in 1817,  nor by 
Fessenden in 1828. In 1832 it is mentioned by Bridge
man, and by Binot in 1851. 

The writer found it in 1815 on the table of Rev. 
James Freeman, in Newton, Massachusetts, who raised 
it largely on his farm. The same skillful horticultur
ist was among the first to raise the tomato, I think 
about 181 8, and I remember how few people could 
then be induced to taste a fruit row so popular. 

S. C. CLARKE. 
Marietta. Georgia. 

C h imney Ventil ation Cor Se'W'age Di.po.al Sy.tem •• 
To the Editor of the Scientific A.merican : 

I n  reading Dr. Sloane's article, in your issue of 
February 23, upon " Process of Sewage Disposal." one 
or two facts occurred to me in illustration and j ustifi
cation of his theory. These facts I think will  be seen 
to be of iuterest and importance in this connection. 

Some years ago, under the escort of Mr. HarrifilOll,  
then mayor of the ci ty of Minneapolis, Minnesota, I 
made a visit of inspection to those public buildings 
and private residences which were warmed and 
."entilated by the " Ruttan patent. " 

This essentially consists of a central chimney, gauged, 
as regards its capacity, its height and dimensions, 
by the cubic area of the building to be warmed and 
ventilated. The smoke pipe of the furnace is carried 
up through the chimney, being fastened by clamps to 
one of the inside corners. 

So great was the draught of these chimneys, that a 
silk handkerchief, released in the cellar opening, irn
mediately ascended and was shot out from the top 
with great force. 

With Mr. Harrison I went down, by a permanent 
iron ladder, to the very bottom of the lighted vault of 
a public school building. This vault was 12 feet square 
and 12 or 14 feet deep. It received the discharge from 
the different closets in the building. All fecal matter 
went into it. Yet so rapid was the evaporation caused 
by the great chimney which h ad its lower opening in 
this vault, that the residu um, after weeks of unremoved 
deposit, was a d1'Y inod01'ous powde1', upon which one 
could step as upon a dusty road. 

Again,  in the city of Laramie, Wyoming Ter . •  as I 
noticed on a more recent visit to that place, the refuse 
from the houses and stables is thrown into the alleys 
and seldom removed. Yet so rapid is the evaporation in 
that dry and breezy climate. that one can at all times 
walk through these alleys " dry shod."  

Rapid evaporation is a notable peculiarity of a very 
dry climate. The same result would be reached by the 
operation of a large chimney, such as I have described. 
It would be an effectual desiccant for a sewer vault. 

As Dr. Sloane says � " When the aqueous portions of 
sewage are disposed of, nine-tenths of the problem is 
sol ved ."  

This simple appliance of a heated chimney exhaust
ing a sewer vault ,!ould, I think, be found sufficient 
and effectual for " small systems, " for farm houses, 
for large hotels used as summer resorts, for localities 
where no drainage is possible, for buildings that are 
almost on a level with tide water. 

GEO. W. Du BOIS. 
Hartford , Conn. 

Gravi ty at Dlft"e rent Height • •  
At a recent meeting of the Berlin Physical Society, 

Dr. Thiessen gave an account of experiments which he 
had carried out i n  order to measure the amount by 
which gravity varies at different heights. The method 
he employed was that of Jolly, but with the introduc
tion of a modification, in  order to eliminate the irregu
larities due to differences of temperatu re at the higher 
and lower stations. Scale pans were attached to each 
arm of the balance-one close up to the beam, the other 
some distance below it-and the weight was inter
changed between the pans, both at the u pper and low
er stations, thus eliminating the influence of differences 
of temperature and of any inequality of the balance. 
The upward force of the air had no influence on the reo 
suits, notwithstanding the varying volumes of the 
weights used. The distance between the upper and 
lower scale pans was 11 '5  meters, and the weight used 
was 1 kilogram me. Twenty-four determinations were 
made, which gave as a result that the kilogramme, 
when i n  the lower pan, weighed 2 '8 milligrammes more 
than when it was weighed in the upper pan. After 
making some corrections, and, among these, one neces
sitated by the fact that the weight in its lower position 
was 4 meters below the general surface of the earth. it 
was found that the weight of 1 kilogramme varies by 
0'28 miIligramme for each 1 meter of difference in alti
tude. 

j'citutifi c !mtrtc ,au. 1 49 
The United State. at the Pari. Exhlbl &lo n. l or be

' 
of proper temperature itself to cause the devel-

The United States will make a creditable display at opment of the spores 01' seeds, but if there are patho
the Paris Exhibition. And this is as it should be ; for, genic germs among the lll , they wi l l  develop when 
although nominally a universal exposition, it  will be drunk by susceptible persons, and become active agents 
practically a display of the products of republics. The of disease. 
monarchies of E urope wil l  be represented only by ------..... -4 • ..-... . ... -------
private exhibits, while the republics of North and A Deep A rte.lan W e l l .  

South America h ave rallied in force. The United The deepest artesian well in the world is now clai lll ed 
States Department of Agriculture will make a splendid as supplying the baths at Pesth iu Austria-H ungary, 
showing. Secretary Colman has placed the undertak- It is said to be 8, 140 feet deep and supplies 176,01 0 
ing in the hands of Professor C. V. Riley, the famous gallons daily at a temperature of 1 58" Fah .  
entomologist, an energetic organizer a s  well a s  a care- This temperature does n o t  indicate that a l l  the water 
ful and enterprising scientific observer ; and Professor comes from the full depth of the well ; as the average 
Riley has already sent forward three car loads of pro- assigned increase in temperatnre from observations i n  
d ucts, which are on the way t o  France in  charge o f  deep wells and m ines has been found t o  b e  I"  Fah. for 
Mr. F. T. Bickford, an aSEistant. The bulk of ship- each 60 feet in depth below the plane of stationary 
mentl! are n early through with, and the perishable tem perature, which in  the tem perate zone is between 
staples will follow during the next month. Con gress 50 and 80 feet, the variation being p robably due to 
appropriated $250,000 to aid exhibitors, and Secretary variation in the annual mean surface temperature and 
Colman's quota of this will insure the best illustration the conductivity of the rocks beneath. The increase 
that the agricultural resources of this country have of 1 ° Fah. in 60 feet would indicate a temperature of 
ever had on the continent of Europe. Various branches 1850 Fah. at a depth of 8, 140 feet, while an increase of 1° 
will be represented , as follows : Fruit, Professor Van in 54 feet, as found in some other deep borin gs, would in
Deman and Professor George Hussman ; grain,  George dicate a tem perature of 2000 at the bottom of th is  wel l ,  
N, Hil l ,  St. Paul , Minn. ; cotton and fibers, Col .  James thus showing in all  proba.bility that the flow of the 
A. Benford, Duck Hil l ,  Miss. , and Charles R. Dodge, well is made up of inflowing streams at various 
Boston ; tobacco and peanuts, Alexander McDonald, Vir- depths. The boring for hot water for heating pur
ginia ; agricultural ed u cation and experi mental stations, poses, as has been lately suggested, would be sub
W. O. Atwater, Department of Agriculture ; vegetables, ject to the influx of mid-streams, which, if shut off by 
including hops, M. G. Kern, St .  Louis ; entomology, piping, would largely d i minish the supply, and thus 
incl uding apiculture and sil k culture, C. V. Riley, N.  l imit the scheme for tapping the subterranean heat of 
W. McLean , of Hinsdale, Ill . , and Philip Walker, De- the earth. 
partment of AgricuIt.ure ; sorghu m  and other sugal' • • • • • 
plants, H. W. Wiley, Department of Agriculture ; 
forestry, B. Fernow, Department of Agriculture, and 
M. G. Kern, of St. Louis ; grasses and forage plants, 
George Vasey, Department of Agriculture ; meat pro
ducts, Dr .  De Salmon, Department of Agriculture. All 
articles for exhibition will be forwarded free from N e w  
York, a n d  no  charge will b e  made for space in Paris. 
Professor Riley has put forth un usual exertions to get 
the exhibit on the road, and he looks forward with 
much enthusiasm to the result. He will not leave for 
Paris till the first week in April. -Science. 

• • • • • 
Obl!lcure Danger. oC Drinkin g  Water. * 

The difficulty of detecting the typhoid germ is so 
great, owing to its form being like that of many other 
bacteria, and the number of typhoid germs is so small 
cOlupared with the volume of water and with the 
multitude of other bacteria usually present, that the 
isolation and determination of the existence of this 
microbe in large bodies of water, by culture investi
gations and the microscope, has thus far proved prac
tically impossible, on account of the many tests re
quired before a cautious investigator would dare to 
pronounce large volumes of water free from patho
genic microbes. 

Some of the worst forms of disease may be wide
spread through a community by means of the water 
supply, as was noticeably the case in Plymouth, Pa" 
and yet both chemical and biological analysis may fail 
to discern the particular matter which carries the 
deadly seeds of epidemic. One of the public water 
supplies of Plymouth contained a much greater 
amount of organic matter tl\an the other, but it was 
the water chemically purest which carried disease and 
death. 

With most waters that are proposed for public sup
pl ies, there being as yet no practicable means of say
ing definitely whether they do or not contain the genns 
of zymotic disease, all that can be determined with re
gard to them is, first, w hether or not they are so situ
ated with regard to sources of contamination that 
disease germs are likely to enter the waters, and, 
second, whether the waters exist under those condi
tions which are favorable to the multiplication of such 
pathogenic bacteria as may find their way into them. 
No waters are absol utely free from danger, but some 
are far more liable than others to be the carriers of 
disease. 

A water supply commonly free from the specific 
germs of disease, but having conditions favorable to 
t heir development, may, when exposed to contamina
tion, be suddenly invaded by pathogenic hacteria and 
an epidemic produced. When chemical analysis shows 
a water to contain excessive quantity of putrescible ni
trogenous matter according to accepted chemical stand
ards, such wat.er is  objectionable on the ground that 
this matter may afford the pabulum essential t.o bac
terial development. In the presence of (local) putre
faction, spores are often found in great numbers, even 
when the general body of the water does not appear 
impure by chemical tests. For this reason, t.he occur
rence in a stream, or body of still water, of limi ted lo
calities, where quantities of organic matt.er accumlliate 
and putrefy, may create hot beds for the propagation 
of bacteria, whose myriads of spores may be diffused 
through great volumes of  water of high chemical 
purity, possibly contaminating the whole mass. The 
general body of water may not contain sufticient. food 

* Report by Jae. T. Gardiner, in the Sanita11/'IfJra. 

�he Corrol!ll o n  oC Steel Shi p •• 
An alarming illustration of the facil ity with which 

steel corrodes under certain conditions, th e . .  Engineel' 

says, has been j ust su pplied at Portsmouth . H. M. S. 
Nile was launched at Pembroke on the 27th of March 
last, since which time, as there iii no dock acconlIlIoda
t.ion at the Welsh yard, she had been afloat i n  her 
launching trim without there being any opportun i ty 
afforded of examining and protec t ing  the uuder-water 
parts of the hull. When she was placed in No. 13  dock 
at Portsmouth for the purpose of removing the launch
ing gear and changing her temporary propel lers, it was 
discovered that the red lead with which her bottom 
was coated had extensively peeled off, and that serious 
corrosion of the plating al l along the water l ine on 
both sides had taken place. The starboard side amid
ships is very much pitted, though, as a rule, the pit
ting and scoring are tolerabl y  uniform.  The rivet 
heads are greatly corroded, and in lIlany instances they 
appear to be completely eaten a way. 

. . . � ..  - --

Wyandot C ave and U .. W o n derl!l. 

By the invitation of the Long Island Historical So
ciety, of Brooklyn, :N. Y. , a highly original and unique 
lecture was delivered i n  their hall l ast T uesday even
ing by Rev. H.  C.  Hovey, D . D . ,  of Bridgeport, Conn . ,  
concern ing the marvelous and picturesque features of 
Wyandot, Cave. The hall was crowded, and the audi
ence expressed great pleasure at the entertainment 
given. Dr. Hovey was the first writer to bring the In
diana caverns into general notice, t.hrough the New York 
Tribune, the Centw'Y Magazine, and other periodicals; 
as well as by various papers read before scient.i fic so
cieties. A few years ago he took with him a skillful 
artist, who made a large nUlll bel' of sketches, some of 
which were afterward published. But during the la:;t 
year a young artist, Mr. Ben Hains, has taken for Dr. 
Hovey's use a series of admirable photographs, which 
were exhibited for the first time in  connection with this 
lecture. Besides the series from Wyandot Cave, there 
were some lovely scenes from Marengo and Sibert's 
Caves . .  These are pronounced the very best specimens 
of subterranean photography yet produced. 

• • • • • 
Prize. Co r Scl entUlc Workl!l. 

The Royal Academy of Sciences of Turin, in accord
ance with the last wil l  and testament of Dr. Cesare 
Alessandro Bressa, a n d  in conformity w i t h  the pro
gram me published Dec. 7, 1876, announces that the 
term for competition for scientific works and discov
eries made in the four previous years, 18�5-S8, to which 
only Italian authors and i nventors were entitl ed, was 
closed on Decem ber 31 ,  1888. The Academy now gi ves 
notice that fl'om Jan uary 1 , 1889, the new term for com
petition for the sevent.h Bressa prize has begun ,  to 
which, according to the testator'ts will, scien t i fic men 
and in ventors of all  nations will  be ad m itted. A prize 
will, therefore, be given to the scientific author or in
ventor, whatever loe his nationality, who, d uring the 
years 1889-90, " according to the j udgment of the Royal 
Academy of Sciences of Turin, shall have made the 
most important and useful discovery or published the 
most valuable work on ph ysical and experimental sci
ence, natural history, mathematics, chemist.ry, physi
ology, and pathology, as well as geology, history. 
geography, and statistics " 'I'he term w ill be closed at 
the end of December, 1890. The value of the prize 
amonnts to 12,000 Ital ian l ire ($2,500). The prize will 
in no case be given to any of the national members of 
the Academy. of Turin, resident or non-resident. 
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A MACHINE TO SUPERSEDE TYPESETTING. 

(Continued from first page.) 
the copyholder is a series of vertical tubes, one to cor
respond with each key, forming the magazine in which 
the matrices representing type are held. The keys are 
pivoted in a supporting frame carried by a bar attached 
to the magazine tubes, and each has a vertical slot or 
opening for the passage of a m atrix, which drops by 
gravity as the key is depressed, another type at the 
same time descending from the magazine tnbe to take 
the place of the one discharged, and bearing upon the 

TYPE BAR. 

upper edge of the key. This slotted oscillating key 
thus serves as an escapement, receiving the matrices 
one at a time from the tube, and delivering them 
through the corresponding openings beneath, the 
delivery being instantaneous as the operator touches 
each key. 

. 

The matrices, of which one is show n  herewith, each 
consist of a thin plate of brass, an inch and a quarter 
long, about three-fourths of an inch wide, and of a 
thickness min utely defined by that of the letter pro
duced on eMh, all matrices bearing the same letter 
being exact duplicates of each other. Each matrix has 
suspending shoulders differing on the matrices repre
senti ng the respective characters, and secondary 
shoulders or notches differing in width on the d ifferent 
matrices, these special distinctions being necessary to 
insure the correct automatic distri bution of the mat-

rices to the magazine tubes after 
they h ave been used . A side view 
of one of the matrices is also shown 
at A, in the sectional figure, where 
it forms part of a line as held up 
for casting. 

The magazine in which these ma
trices are held is composed of a 
series of independent vertical tu bes, 
each internally of suitable size to 
receive its particular matrix, and 
drawn from sheet metal, to make a 

MATRIX. smooth, seamless, and perfectly true 
conductor, through which the ma

trix will pass without danger of stoppage. The upper 
end of  each tube is slightly enlarged or flared, to per
mit the free entry of the matrices, and any tube can 
be removed independently of the others. 

To receive the matrices, as they are delivered one 
at a time belpw the magazine, and conduct them to 
the point at which they are assembled or composed to 
form lines, a horizontal guide or channel is provided, 
with rails on which the shoulders of the matrices are 
supported, the matrices fitting loosely in such chan
nel, and being maintained therein in substantially up
right position. The matrices are advanced through 
this guide or channel to the point of assemblage by 
means of a blast of air directed longitudinally through 
the channel, from the lowermost of the two tubes 
seen to be connected with the machine at the right of 

FURNACE FOR MELTING METAL. 

the operator, the other tube being connected with the 
casting mechanism, to assist in cooling the mould. 
By this means the delivery of each matrix is effected 
so promptly that its motion can hardly be seen, the 
click of the matrix coming to its place in the line 
being formed seeming to be almost simultaneous with 
the touching of each key, little fingers or followers 
at the same time continually pushing forward the 
characters until the line is  completed, or approx
imately so_ 

This brings us to one of the most interesting fea
tures of the machine, that of the j ustification of the 

Jtitufifi ! �mtritau. 
lines, the difficulty of mechanically effecting which 
has heretofore been one of the principal obstacles in 
all such machines. In this machine the operation is 
� imple, the justification is perfect, an d  takes no time. 
The matrices, as they are pneumatically deli vered 
and loosely held in horizontal position on their guides, 
have their sides in w hich the letters are cut plainly 
in  view of the operator, who can then replace any 
letter which may have been erroneously used, and 
also see when his line is so nearly full that it will not 
hold another word, or whether some word possibly had 
better be divided, or how much more space will be 
needed to make the line full ,  according to the prede
termined measurement. '],he usual spaces between 
the words, etc. , as ordinarily inserted by the composi
tor, are already in place, ha ving been inserted in the 
same way as the matrices, by the use of a "  space key," 
but the spaces here used differ from the matrices, and 
consist of longitud inally tapered or wedge-shaped bars, 
three or four inches long, with their larger ends hang
ing down below the bottoms of the line of m atrices. 
These space bars now do all the further work of spac
ing, being caused to rise automatically  by means of a 
vertically reciprocating plate acting against their lower 
ends, until the line has been expanded to the full 
limits allowed by the clamps which determine its 
length. In this way the increased space between the 
words is evenly divided, and " uneven spacing " is 
simply impossible, no attention to the matter being 
required on the part of the operator, who is  already 
touching the keys for the formation of the next line. 

The line of matrices thus complet.ed is received 
by a head opposite the end of the stationary t.ype 
guide, th ere being immediately belo w and behind the 
head a mould, in the form of a vertical disk, h aving a 
mould chamber or slot extended horizontally through 
it of a form and size identical with that of the required 
type bar. This portion of the m achine wi l l  be better 
understood by reference to the sectional view, where 
B represents the disk mould, A the line of matrices 
as held up thereto, C the reservoir of mel ted metal in  
i ts  gas-heated chamber, D a plunger acting as  a force 
pump to force the metal into the mould, and E an 
ejector bar which has forced out the type bar, F. For 
the purpose of forcing the line of matrices tightly 
against the mould, their characters registering with 
the mould proper, an outside clamping head is em
ployed to bear against the outer edge of the line, while 
supplemental clamps or jaws assist to hold the line 
firmly and in exact adj ustment. To avoid overheat
ing of the mould when rapidly operated, it is made 
with transverse openings adapted for communication 
with the blast nozzle, although no difficulty is ordi
narily experienced on this account. 

There are, as is well known, a great variety of type 
metals, according to the sizes of type and its uses, ordi
nary type for newspaper work being mainly composed 
or 6 parts lead and 2 of antimony. The addition of a lit
tle bisllluth, however, carries down the melti ng point, 
and also produces a softer metal , as more commonly 
used for stereotypes. Such an alloy, composed of 
9 parts lead, 2 of antimony, and 2 of bismuth, readily 
melts at about or a little over 3000 F. The thin type 
bar made by the machine,  therefore, readily cools suffi
ciently for ejection during the revolution of the mould 
disk, the t.ype bars being thence carried to a galley 
attached to the machine j ust to the left of the opera
tor, where the bars are assembled in the order of their 

production in the form of a column ready 
for immediate use. 

How far this mach ine may be considered a practical 
success for general uses, in the way of superseding 
typesetting by hand i n  the old way, it is perhaps too 
early to give a definite answer. It is obvious that it is 
not adapted for work requiring different varieties of 
type, as small capitals, italics, accented letters, etc. , 
although we under�tand the machine is now being 
made to use small capitals as well as the other charac
ters usually employed in Roman text. But there is a 
large class of work, especially that required for ne ws
papers in general , in regard to which this objection 
would not be very material . The a.ctual performance 
of the machine at present, and for many months past, 
on such plain work, is about equal to that of three 
ordinary compositors, and it requires but a short time 
for an operator to attain an efficiency which will enable 
him steadily to maintain this speed, as compared with 
hand work. This, at least, has been the experience on 
the New York Tribune, where only thirty machines 
are ordinarily kep t running for a day's work of eight 
hours each to get out a ten -page edition of the daily, 
which would require the services of about ninety men 
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Not only is all this work done auto
maticall y, but the matrices, after the 
type bar has been formed, are automat
ically withdrawn from their position 
against the mould disk and lifted by a 
carrier to the distributing mechanism, at I 
the top of the magazine, whence they 
are distributed to their several tubes. 
This distributing mechanism cOlJsists es
sentially of an endless chai n or belt, 
arranged to travel horizontally above dis-

I 

_ _ _ _ _ _ _ _ 1 
THE TOP OF THE EIFFEL TOWER. 

[FOR DESCRIPTION SEE PAGE 152.] 

tributing rails, the belt carrying a series in the old way of working. The absolute saving of all 
of blocks armed with adjustable forks or distribution, which is eq uivalent to about one-quarter 
fingers to act between the matrices and of the work of composition, is of itself a most import
push them forward_ The rails are paral- ant factor in the economy of the m achine, while 
leI and sufficient.\y separated to admit of " standing matter, " in the form of t hese t ype bars, can 
the matrices being carried in an upright be kept for an unlimited time, and in  any amount, 
position between them, and the inner without inconveniencing the office. To correct an 
edge of each rail has a lip designed to error a new line has to be m ade, but this is done so 
engage the shoulders of the matrices and quickly that the entire work of correcting is said not 
hold them in suspension, the lip being to be increa8ed. When a considerable number of the 

divided transversely into a number of sections to en- machines are employed , the more or less constant ser
gage matrices having different shoulders, whereby each vices of a machinist or repairer would undoubtedly be 
matrix wi I I  be sustai ned upon the rails until it is car- necessary, but the machine, as it is, appears to be a 
ried to the poi n t  at which it is to be released to drop wonderfully perfect piece of mechanism, almost en
into its proper tube in the magazine. Connected with dowed with intelligence, and we are informed that one 
the distributing rails are wires from a battery, by means machinist easily does all the repairing needed on the 
of which a matrix forced or dropping out of place will forty machines now in  use in the T1'ibune office. The 
cause the closing of a circuit and the stoppage of the machines are not for sale, as we understand, so that 
carrier belt ; the particular matrix causing the stoppage I the question of their cost cannot be answered, but they 
is always immediately in front of the operator, with are to be leased, those using them to pay a fixed sum 
whom it is only the work of a moment to replace the on the execution of the lease and a quarterly rent. 
matrix, or rewove it entirely if it happenli to be defeQtive. I ,bellides. 
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AUTOMATIC INDICATOR FOR MAGAZINE GUNS. 

Mr. W m. R. Mil ler, No. 30 Hopkins Place, Baltimore, 
Md. ,  has invented an attachment for repeating guns 
and rifles, having an automatic adj ustment for indicat
ing at any time the condition of the magazine as 
regards the n u m ber of cartridges contained therein. 
None of the repeating firearms as now offered to the 
public, whether 'Winchester, Colt's, Marlin, Spencer, 
Bullard, or Hotchkiss, has any device for registering 
the number of cartridges contained in the gun. 

The automatic register, which has been patented in 
this country and abroad, consists of a small brass cylin
der placed within the magazine of the rifle. The maga
zine spring is in two unequal lengths, instead of in one 
piece, as usual, the smal l cylinder referred to being 
placed between these two sections. The cylinder is of 
brass, having a star or indicating mark placed upon it, 
and sliding within the m agazine. There is a slot or 
open ing near the end of the magazine. and the star or 
mark on the sliding cylinder will appear through this 
opening, indicating the number of charges in the 
magazine. When the m agazine is filled with cart
ridges and the s prings are compressed, the cylinder is 
forced toward the outer end of the magazine. As each 
cartridge is discharged the cylinder or indicator moves 
toward the stock of the gun a distance which bears the 
same proportion to the length of a cartridge as the 
length of the short spring does to that of both springs. 
The shape of the opening makes it unnecessary to 

$citutifi c !mtri cau. 
double-hold hammer, specially intended for semi.ham- I second is to so manage an investment as to establish, if 
merless guns, by the same inventor. possible, a surplus, as a rear guard, if you please, to 

The indicating device illustrated in this article is the original capital. ThA value of this original capital 
new, simple, and inexpensive, and when in use will will thus be increased, and if there be a demand for it, 
remove one of the grave objections to this class of it is then possible to spread out  one's business, being 
arm, namely, the total inability of the user of repeat- ever mindful that whatever amount is set aside as a 
ing guns to know or even approximate the contents of working capital , the first object of success is in pre
the magazine without actually emptying out all the serving it intact. 
cartridges, counting them and then reloading the Bearing these things in  mind, it will not be diffic u l t  
magazine a s  a t  first. in any enterprise to determine whether prosperi r y  or 

One of the special advantages of this indicator is  the reverse has attended one's energies. This princi l > I e  
that, while it can be made as  a part of the  arm, it can holds true throughout every sphere of life's work. 
also be made as a separate piece. It will be p ut upon Take, for instance, any one of the various trades. Con
the market as an indicating magazine, and wi l l  be so sider the time and money expended in learning a trade ; 
constrncted that it will interchange with the maga- then one is only realizing the intrinsic value of money. 
zine of any of the guns that it is arran ged for, which But suppose after years of constant practice and en
will allow the indicator to be pnt upon the many rifles deavor, the apprentice becomes a skilled artisan, and 
now in use, the purchaser of an indicating magazine j ust before he starts out in his life's work, he takes ac
removing the regular one from the gun and putting count of the money it has cost him and of the time, re
the new one in its place. duced to a money basis, he has spent in his apprentice-

For further information regarding this invention, ship, and sets that down as his capital, if he is then 
address Mr. Miller, at Baltimore. able to make for himself a comfortable living, and in 

. . . � .. time is able to lay up for future development, he is re
enforcing very SU bstantially the capital which he in-

Tile Real Val u e  of Money. vested in  his earl y training. He is realizing the eam-
Did you ever consider this subject ? There is some ing value of his money. Otherwise he knows only of 

phi losophy in  the hard-hearted answer which a Bos- and has exhausted its intrinsic value. The true value 
ton millionaire is said to have made to a request from I of money, therefore, may be said to be measured by 
a lady of  that city, who had appealed to him in behalf the benefits which may arise from a jud icious invest-

AUTOMATIC INDICATOR FOR MAGAZINE RIFLES. 

AUTOMATIC INDICATOR FOR MAGAZINE SHOT GUNS. 
have either numerals or graduating marks stamped on 
the magazine of the rifles; the star at the first notch 
showing the magazine is about one-fourth full, at the 
second notch that it is half full, and so on. This con
struction, as will be seen by reference to the different 
figures, i s  applicable to all the usual forms of maga
zine rifles. 

Figs. 1 and 2 represent either a Winchester, Marlin, 
or Bullard repeating rifle, with indicator. I n  this 
representation the magazine has an additional sleeve 
or cover on the outside, w hich can be slipped over the 
slot in the magazine and en tirely conceal the i udicator 
whenever desirable, while in Fig. 5 the indicator is 
shown in one of Colt's new lightning magazine rifles, 
and has no outside sleeve. 

Fig. 3 represents magazine, showing the indicating 
cylinder. 

Fig. 4, section of cylinder, showing springs. 
In repeating shot guns the manner of registering is 

somewhat different, numerals being engraved or 
stamped on the cylinder. These numbers are observed 
through a small round opening in the magazine (see 
Fig. 6). In general, it may be said that the two springs 
are so proportioned that a movement of the length of a 
cal'tridge-say two inches-at one end of the magazine 
gives the cylinder the desired movement of from one
eighth to one-sixteen th of  an inch. The opening in 
the magazine is always covered internally by the 
small brass cyl inder working within, so that nO part of 
the spring or interior of thfJ magazine is exposed. 

Fig. 6 represents repeating shot gun with indicator. 
Fig. 7, magazine and indicator. Fig. 8, enlarged view of 
indicator. Fig. 9, breech of shot gun, showing improved 

of a charity. " Madam," said he, " I  would be glad to 
help you, b ut I am utterly unable to do so at this mo
ment. Why, madam, I have to-day one million and a 
quarter of money i n  the banks, and ,  believe me, this 
amount is not yielding me one cent of interest."  

Money has both an intrinsic and an earning value. 
If  you have a dollar in the morning, and at night find 
that it has cost you j ust that dollar to get through the 
day, you have only realized its intrinsic value ; but 
suppose that, by a judicious investment, you find at 
night that you have been able to pay your day's ex
penses, and still have a d ollar left from that invest
ment, you real ize something of its earn ing value. If 
that in vestment in the morning yielded you not 
only the dollar back, but seven cents in addition, 
and after paying the expenses of the day you found 
that you had the dollar left, the eaming value of 
that one dollar was just seven cents, no more, no 
less. And so in the transactions of the year, if an 
investment be made at the beginning', and at the 
close, after deducting every expense of any kind or 
nature, incl uding natural wear and tear, it be ascer
tained that the original amount is unimpai red , the 
earning valne of that original investment m ay be 
summed up in the amount used to pay the above men
tioned expenses. If a surplus remain,  then the in vest
ment has increased in value ; if a deficit exist, then 
the original investment is impaired. 

Taking these propositions as truths, then, it may be 
assumed with safety, that the first object of import
ance, in any trade or occupation, is to preserve one's 
capital unimpaired. It  is very clear that, when one's 
capital is exhausted, one'l! oooupILtlon iii destroyed. A 

ment thereof for a stated time, and without its impair
lllent in any particular. 

In this connection the .ilmerican Artisan, from 
whom we copy, relates an instance taken from an Eng
lish journal quoting from a chapter in th" life of one 
of the greatest metallurgical and engineering kings of 
this century, as follows : " He made it a rule for many 
years to utilize his  profits in the extension of his works." 
" This," says this Engl ish j ournal, " is the secret of 
building up a w orks from nothing, till the output, 
after twenty-five years, reached over $20,000,000 an
nually. Such are the coloEsal enterprises of William 
Baird & Co. , Krupp, Stewarts, Crossley Bros. , and 
hundreds of others that will occur to the reader at 
once . "  

Dangers o r  Tree Saw i n g. 

In California the saw has largely supplanted the ax 
in hringing down redwoods, but the change is  severe 
upon the woodsmen. After being sa wed partly through , 
a tree is forced over by inserting a number of steel 
wedges in the kerf, which are driven in with steel 
sledges. They are set in as close together as possible, 
and the driving of the wedges frequently requires three 
hours or more. The constant contact of the steel 
sledges with the steel wedges results in chipping off 
fragments which fly with great force, and in numerous 
instances become embedded in the flesh of the work
men, requiring surgical operations to remove the ll! . 
Many eyes have been lost in this way, while arm and 
shoulder wounds are frequent. Som e  means of protec
tion agltinst the sharp missile is  needed. -Northwestel'n 
Lumberman. 
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LANTERN PANTOGRAPHS. 
BY GEO. M. HOPKINS. 

For the production of off-hand tracings for illush'a
tions, especiall y  during the projection of a series of ex
periments or pictures, nothing can excel a pantograph 
adapted to the lantern , Two forms are here shown, 
both of which produce figures on the prepared glass 
without exhibiting the arm by which the work is done. 

The instrument shown in Fig. 1 is, perhaps, hardly 
deservin g  of the n ame given to it, as it is not strictly 
designed for accurate copying, on account of distortion, 
but it may be used in copying when a true figure is 
not important. It is designed rather for tracing upon 
the prepared glass while the operator watches the pro
gress of his work as it is projected upon the screen.  

The base board is  provided with a square central 
opening, having around it a rabbet for receiving 
the prepared glass. This  board is adapted to the 
lantern, and furnished with a pair of small but
tons for engaging diagonally opposite corners of 
the prepared glass and holding it in place. The 
tracing arm consists of a square metallic frame, a, 
containing a glass plate, and having at one edge 
an arm carrying a tracing point, and provided at 
the opposite edge with two paral lel rods arranged 
to slide freely through a block, b, pivoted to the 
base board. The center of the glass in the frame, 
a, is perforated to receive a needle, c, which is 
pressed forward toward the prepared glass by a 
small spiral spring, as shown in the sectional 
view. The n eedle thus supported may be moved 
around upon the prepared glass in any required 
direction, and it may be readily lifted from the 
plate by pulling the tracing point away from the 
base bO<Lrd . 

By placing a design upon the board, it may be  
traced and reproduced upon the  screen, and, i f  
the  designs are specially made so  as to compensate 
for distortion, correct tracings will be produced . 

By means of the pantograph shown in Fig. 2, 
anyth ing, large or small, may be readily and cor
rectly traced. The levers are arranged relatively, 
so as to produce u pon the prepared glass a tracing 
one-third of the size of the original. With this 
pantograph, writing, figures, maps, diagrams, 
sketches, etc. , can be made with great facility. 

The base board of this instrument is n ecessa-
rily somewhat cumbersome, as provision must be  
made for the  supports of the  pivot of the  pantograph, 
for the prepared glass, and for the design to be traced 
or a sheet of paper on which to mark. The base board 
is adj ustable up and down on a slotted standard, and 
the latter is provided with a foot, which permits of 
clamping it to the table. 

The metallic frame, a, which is attached to the arlll , 
b, contains a transparent plate of glass, having a cen
tral perforation , in  which is  inserted a stout sewing 
needle-a small carpet needle, for example. The bar, 
b, is pivoted to one end of the short metallic bar, c, and 
the opposite end of this bar, c, is pivoted on a stud 
projecting from the rock shaft, d, which can turn in 
su pports attached to the base board. U pon the same 
stud is  pivoted a bar, b', which extends parallel with 
the bar, b, and both these bars are pivotally connected 
with the bar, c'. The lower end of the bar, c' , is pro
vided with a tracing point, t, for which a lead pencil 
may be substituted when an original design is to b.e 
made. The paper on which the design is drawn is at
tached by drawing tacks to the lower part of the base 
board. The rock shaft, d, is provided with a long key, 
e,  which extend s  downward, and is pressed outwardly 
by a spring underneath it. The key is prolonged 
above the rock shaft, where it is provided with a screw 
for limiting the motion of the key and shaft. The ar .. 
rangement of the shaft and key is shown in the small 
detail view. 

The shorter arms of the levers of the system are 4 in. 
long, and the longer arms are 12 in. long. That is to 
say, when the bars are at right angles to each other, 
the distance between the bars, b b'. is 4 in . , the dis· 
tance between the bars, c c',  is 12 in . ,  the d istance f l'OIll 
the tracing needle at the center of the transparent 

(I 

Fig. I .-SIMPLE TRACER FOR THE LANTERN. 

Jeitutifi t �tutri eau. 
The needle is prevented from touching the prepared 

glass by pressing upon the key, e,  thus slightly twist
ing the entire system. When the point of starting is 
reached , the key, e, is released, when the spring under 
the key, through the key, rock shaft, and bar, c, car
ries the frame, a, forward, and brings the tracing 
needle into contact with the prepared glass, when the 
tracing be�ins. When it  is desired to interrupt the 
line, the key, e, is  again depressed, when the needle 
may be moved to a new position without making a 
mark. 

... I e , . 

THE TOP OF THE EIFFEL TOWER. 

The top or " crown " of the Eiffel tower of 300 meters, 
01' 984 feet, is represented in the engraving on page 
1.'50, which ,  to a considerable exten t, explains itself. 

Fig. 2.- LANTERN PANTOGRAPH. 

[MARCIi 9, 1 88g. 
The foregoing cheerful ideas of M. De Nansouty are 

suggestive of an anecdote about the Duke of Welling
ton. The latter was said to hate being pestered by in
ventors, but, nevertheless, one wormed his way into the 
D uke's presence, while he was busy writing, and said 
that he had invented and brought with him a suit of 
armor which was ba.ll proof. " Put it on , "  said the 
Duke, as he resumed his writing. When the inventor 
had donned his armor the Duke instructed an officer in  
the room. to  order a file  of soldiers into the conrtyard, 
and, said he, " Tell them to load with ball. " He once 
more resumed his writing, and when he looked up 
again the inventor had disappeared, armor and all. If  
ever an enemy should be firing with heavy guns at  th e 
Eiffel tower, it is to be hoped that M. Max de Nansouty 
will be placed in charge of the signaling department at 

the top of the edifice. 
The same author says that the tower will be 

useful for astronomical observations, being above 
the level of many ground fogs. To some extent. 
this is no doubt true, for although hi�h towers are 
of no use for astronomical telescopes, because of 
the vibration, it is conceivable, for instance, that 
observations by the naked eye of flights of meteors 
could be better made from the top of the tower 
than from the bottom. 

M. De Nansouty states that the tower will serve 
the purpose of supporting electric lamps at great 
heights. This is unquestionable. 

Our author says that the towel' will give the 
means of indicating the time to places at consider
able distances. For the first time, except from 
the unstable car of a balloon, man will have at his 
command a vertical height of 300 meters, and can 
then study the fall of bodies through ail', the re
sistance of the ail' at different velocities, certain 
laws of elasticity, the compression of gases and 
vapors, the oscillation of the pendulum, and so 
on.-The Enginee1·. 

� .. . .. .. 
AN IMPROVED AIR SHIP. 

A light and strong m achine for n avi�ating the 
air, designed to be readily controlled by the aero
naut to give the best results in flight with the 
least expenditure of power, is illustrated hel'e
with, and has been patented by Mr. John P. 
Holmes, of Oak Valley, Kansas. The horizontal 
frame of the machine is suspended by hanger 

The lowest platform therein represented is the third I bars or rods from an aero-plane, which is a rod 
one from the surface of the ground, and is 276 '13 meters frame covered on one face by a silken fabric. Toward 
above the bottom of the foul' feet of the tower. This its rear there is attached t.o the side bars of the hori-
platform includes the balcony of square form, measuring 
17 '50 meters on each side. The outside promenade will 
be of glass plates in  movable frames. In the cent.er of the 
platform, on a surface 10 '50 meters square, will be a 
kind of cabin, divided into laboratories for experiments 
and places for observation. Above this set of cabinets 
will be another set divided into little apartments. 

The highest platform of the tower, which will be 293 
meters above the ground, is accessi ble by a little spiral 
staircase, with an iron-plated newel. The diameter of 
this platform is 5 '5 meters. It has four trellis supports 
of curved form situated at the diagonals of the rect
augles formed by the main supports of the tower. 

The sum mit of the tower consists of a lantern 7 
meters high, which will contain an optical system the 
same as that of a lighthouse of the first class. The dia
meter of the lantern will be 3 '5  meters, with a path 
round it. The light will be a fixed one, but means will 
be provided to enable it to proj ect rays of blue, red, 
and other colors. I n  addition, two optical projectors 
will be provided, giving the power of illuminating at 
will  the principal monuments of Paris or poi nts of in
terest in the neighborhood of the city. 

The q uestion of the possible use of the Eiffel towel' 
for scientific p urposes has been often raised, and as yet 
we have seen no authoritative document on that head 
signed by any scientific llIan or indorsed by any learned 
society, but scientific utility is possibly a secondary ob
ject in its constructioll . The tower will be such a curi
osity in  itsel f as to powerfully help to d raw many visi
tors to Paris d uring the exhibition. On the first of 
January a book on the Eiffel tower, bv M. Max de 
Nansouty, engineer, was pu blished iu P�ris, and the i 
author gives the names of several leadillg Fl'ench men 
of science who have expressed " approbation ; "  but ap
probation of what, is  not q uite disti nctly stated. The 
author then suggests that the tOWel' may prove useful 
for strategical observations in  case of wal', as the move' I 
ments of the enemy can be watched when sixty kilo- I 
meters 01' more away, as far as the lIlOst powerful forts I 
for the defense of Paris. If Paris should be surroun ded, 
signals could be flashed from the top of the towel' to 
friends outside the lines of the enemy, and secret mes
sages given to them optically by a cryptographic 
method. Possibly, says our author, the enemy might 
fire howitzers at the tower, although he would have 

zontal frame a canvas forming a rest 01' support on 
which the aeronaut will lie, face downward, on his 
breast and stomach, so that his hands may conven
iently reach two transverse cranked shafts, by working 
one of which he can alter the incline or pitch of the 
aero-plane, while with the other he can rotate a pro
peller wheel journaled at the front of the machine. At 
the rear is a rudder sail, on the sides of which lie sacks 
to receive the le�s of the aeronaut, and allow him to 
guide the machine by his legs in its flight. The aero
plane is arranged to be rocked up and down, and 
locked at any desired adj ustment, for utilizing wind 
currents and the propelling force of the wind to the 
best advantage. Fig. 2 is  a front view of the propeller 
wheel, which is operated by a chain belt frolll the 
cranked shaft in front of the aeronaut. The hub of 
the propeller is fixed to a tubular shaft journaled in 
boxes formed at the end parts of sleeve cams and in 
half boxes held to the opposite side bars of the frame, to 
cause feathering of the blades, so that they will be 
held edgewise to the wind during thei r passage through 

1 

HOLMES' AIR SHIP. 

glass to the pivotal connection of the bars, b c, is 4 in. ,  difficulty in brin ging them to bear, despite the progress 
a

.
nd thll iength of

,
the bar, e', 

.
from t�e p�".otal �oIlnec- 1 of modern artillery ; but then each projectile would 

tlOn of the bar, b ,  to the tracmg pomt, j, IS 12 Ill. have no mOI'e effect on the tower than a li ttle grain of 
The glass plate on which the tracing is mad e i8 pre- lead thrown against the web of a spider-som4il bars of 

ferably coated with collodion colored with aniline. If  I iron will be broken and quickly repaired, and that will 

the ail' above the level of the propeller shaft, and will 
tUl'll their blades flatwise to the wind during their 
passage around below the level of the shaft, this con
struction and action of the propeller a6suring its max
imum lifting and propelling power to raise and urge 
the air ship for ward. this is not convenient, the glass may be smoked . be all. 
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RECENTLY PATENTED INVENTIONS. 

Railway Appliance •• 
CAR COUPLING . - Ephraim H. B .  

Knowlton, Watertown, Dakota Ter. This invention 
covers a novel construction and arrangement of parts 
In which the drawheads are counterparts of each other, 
and eseh also provided with the ordinary coupling link 
and pin, the coupling hook provided by the invention 
being fitted to have a vertical movement on a pivotal 

pin. 

RAILWAY CAR. - William L. Covel , 
B iloxi , 1I1iss. The car or locomotive has at its end a 
three·sided platform, one side formed in line with the 
car body �nd the other side inclined to the direction of 
motion, so that cars or locomotives meeting will be di· 

rected off to opposite sides of the track, and the cars 
will be prevented from telescoping. 

RAILWAY. - Robert P. Faddis,  New 
M"xico Ter. According to this invention the ra i l  seats 
are held in a cri b frame, anchor rods being passed 
through openings in and secured to the base of the rail 
at opposite sides, and extended and secured to the lower 
portion of the crib frame, with other novel features, 
increasing the solidity and firmness of the construction . 

TRACK CLEANER.-Augustus F. Priest, 
Fort Will iam, Ontario, Canada. This device is made 
with two knives hanging on holts so that the l ower 
edges of the knife bars are nbout on a level with the 

bottom of tbe nose of the pilot of the locomotive , and 
adapted to clear the track entirely across between the 

rails, the apparatus being supported upou the pilot aud 

forward truck in such way as to be readily raised by the 
engineer. 

M echanical. 

LOOM.-John L. Aldinger, Syracuse , 
;o.!. Y. This invention covers a warp tension regulating 
device for looms, specially adapted for wire looms, and 
by which the warp beam or drum is dispensed with, the 
warp threads being run from the spool to the harness, 
while at the same time the necessary tension is given to 
the warp threads or wires . 

PRINTING MACHINE. -Henry H . H ar· 
ritson. �ew York City. This i n vention covers a novel 
combination and arraugement of parts designed to pro · 
vide a machine for printing cards, cireulars, or other 
small matter, upon one side of the paper only, and cut 
the paper into sbeets as rapid ly  as printed, tbe paper 
being printed from a continuons ribbon upon a d rum. 

WINDMILL. - Fran klin B. Kendall, 
1'urnwater, Washington Ter. Rods are connected with 
tbe spokes of the wind wheel and with a sl lding rod 

operating on a drnm carrying tbe vane, with other 
novel features, whereby the w ind wheel i s  turned ont of 
tbe wind automatically as soon as the wind blows with 
more than normal pressure. 

DIAMOND CUTTING TOOLS. - H u g  0 
Keller, New York City. Tbe metbod of securing 
diamonds in the tools is covered by this invention, a 
10ngitudina1 . recess being prov i ded in the cntting edge 
of the teeth for the insertion of tbe diamonds, wbich 

are held in place by a CiampinI:( plate riveted or brazed 
on, brazing material being nsed to fill up any spaces III 
the diamond socket, so tbat when the tool becomes 
worn the dbtmonds may be readily removed. 

AgrlcuJ t u ral. 

CORN HARVESTER. -James McKivett, 
Garrison, Iowa. This is a macbine designed to cnt 
corn, whether it is pl an ted in rows or not, as the ma
chine is  dri ven across a fieldt in the same manner as 
mower or reaper is  driven through grass or grain, tbe 
macbine also removing tbe husks, tbe l atter remaining 
on tbe stalks , cleaning tbe husked ears, and del iverinl:( 
them i nto a bag or a wagon traveling besi de the ma
chine . 

H AY STACKER.-Jesse Morris, Sioux 
Rapids, Iowa. This is a macbine in wbich the fork is  
operated b y  ropes p.ass ing over pul leys at the  top of ill
clined'beams and thence under pulleys located near tbe 
bottom of the main frame, tbe bay being deposited 
upon tbe tines of t he fork, and the ropes then drawn 
upon by a horse bitcbed thereto. 

DIVIDER SHOE. - Charles W. Love, 
Fairpoint , Ohio . This invention covers an i mprove
ment in outer divider sboes for the cutters of mowers 
and reapers, to so construct the seat for the finger bar 
that the seat may be readily trimmed out to fit any of 
the ordinary finger bars 1 10W i n  use,  tbe invention also 
embracinl:( other novel features. 

CULTIVATOR AND H ARROW. -Thomas 
E. Carter, Augusta, Kansas. In tbis machine the cul
tivator teetb are so fixed as to effectual ly cultivate tbe 
ground adjacent to the corn, wbile a series of harrows 
may IJe projected from tbe body of the cultivator 
proper, tbe harrows being adj nstable, and there being at 
the rear of t.be frame scrapers adapted to convey the 
loose dirt into the roots of the corn. 

Mi.cellaneou •• 
HOT AIR FURNACE. - Benj amin F.  

Price, Bloomington, I l l .  This furnace has a. conical 

inner casing, bottom casiug', and upright outer casing 
forming an inc] osed air space, in cOln bi nation with a 
dome, tube plate with sbort tubes, and other novel 
featnres, designed to Secnre perfect combustion of the 
fuel and thorough uti l ization of tbe hot air. 

STEAM H EATER. -Daniel D. G. Lang
lands and · O tis E. Moulton, D over, N.  H. Tbe boiler of 
tbi. beater has a large beating surface, large steam 
space, and comparatively small water_space, and i s  not 
l iable to become wat.er.logged, the apparatus being 
adapted to be readily introduced mto or incorporated 
witb any casing. 

quantities of grain delivered by an elevator connected 

with a thrashing machine or grain bin. 

GAS MANUFACTURE.-John C. Garvin 
and Hemy Moody, Leadvil le, Col. Tbis invention 

covers a novel construction and combination of parts 
for mannfacturing gas from hydrocarbon and other 
liquids, such as oils of various kinds, and for cleaning 
the retorts and pipes used w ithout disturbing them, tbe 
liquids being decomposed and converted into gas by 
being brought into contact with suitably heated 
surfaces. 

SAW.-George H. Holmes, Ogdensburg, 
N. Y. This is a band saw for cutting wood, having an 
annealed back and tbe rest of  tbe blade and cutting 
edge tempered with the ordinary temper of wood saws, 
tbe back of  the blade being thin and the rest of it of 
even thickness, making a saw designed to work 
smootbly without being l iable to crack or break. 

WIRE TIGHTENER.-Louis S. Flata u,  
Pittsburg, Texas. ThiR tigbtener is more especially 
designed for use in taking up the slack in WIre fences, 
tbe frame baving guides for the wire and a threaded 
bearing in which turns a screw with a hook to engage the 
wire, tbere being a sbackle for keying the book to the 
screw, the device being also capable of  use in tying 
packages witb wire and for otber purposes. 

THILL C OUPLING. -Isaac Clark, Morris 
Pillins, N. J. Tbis coupliug i. adapted for use iu con· 

nection with an ordinary clip, bolt, and nuts, the lll· 
ven tion covering novel details of construction and ar
rangement of parts designed to afford a coupling that is  
simple, .trong, and convenient in use, w h i l e  being easy 

to couple and nncouple . 

TRICYCLE. - Patrick Gallaghe r, New 
York City.  Thi. invention covers an improvement on 
a former patented invention of the same inventor, a 
fiy wheel being applied to the driving mechanism and 

a brake capable of application to the driving wheels, 
whereby tbe operator can readily regulate the speed of 
the veb icle without cbanging his position on tbe seat. 

HAT MARK. - -Hen ry H. Wright, Paola, 
Kan sas. This is a device, tbe use of whicb i. designed 
to prevent pltrties taking tbe wrong hat, and consists of 
a frame adapted to be secured to the inside of th� hat 
with a name·plate hinged on the frame and locked in 
place tbereon by a pin, the device being adapted to be 

beld permanently on tbe inside surface of tbe bat. 

SUSPENDER B UCKLE. -James Englan d,  
New York C ity. This buckle bas  a base plate witb 
outwardly extending ears in wbich a bar is journaled 
having a longitudinal row of teeth, with one or more of 
the teetb in the row inclined at a different angle from 

the others, but so that both rows of teetb may be 

moved out of contact with the web. 

BOTTLE FAUCET.-Felix Stefany, New 
York City. Tbis faucet has two valves operated inde
pendently of each other, one serving to open or c lose 
the inlet and outlet pipe and the other adapted to open 
or close a vent, the device being special ly desigued for 

conveniently filling a bottle with a l iqnid nnder pres· 
sure, and for sealing the l iquid in the bottle and dis
cbarging tbe contents as requ ired . 

CAN FASTENE R . - Calvin Keeler and 
Harvey Lewis,  Hobart, N. Y. Tbis fastener consists of 
a grooved casting in wbich is fitted a sliding hook 
adapted to engage the wired rim of a can, a cam lever 

being pivoted in the casting and arranged to bring tbe 
hook into engagement with tbe wired ring, the device 
being especially adapted for use with milk cans. 

MATCH Box AND CANE. -Silllon B . 
Simon, New York City. Tbis is a box for use in con

nection witb canes. umbrellas, and similar articles, and 
]S made with a sl iding l id, of sucb form that it will not 

readily open when tbe cane or umbrella is carried. 
THEATRICAL ApPLIANCE. - F r e d  

Wilson, New York City. This invention combines 

with a stage a mechanical structure representing the 

mterior of adj oining compartments, a cbair having a 

balanced pivoted body with electri c lamps sunk therein, 
and connected with electrical apparatus in the adjoin. 
ing room, affording convenient means for fiashing l ight 
and manipulat ing tbe chair. 

AUTOMATIC ALARM . - .Emil Meyer, 
Ottleben, Prussia, Germany. This invention prOVIdes 
an apparatus whereby watchmen, firemen, etc., may be 

reminded of recUl ring times to give attention to par

ticular duties in connection with furnaces and other 

matters, and whereby, in the event of failure, an alarm 
bell will be rung, the latter to be connected, if desired , 
with an alarm bell in the office of the superiutendent 

or manager. 

SEWING MACIIINE. -William C. Foster, 
Jersey City, N. J. This is a machine for forming a 
double row seam, or U whip stitch, n wherein the side 
loops are bound at tbe lock formed by the chain stitcb, 
the invention consisting principally of a book and 
means for reciprocating it., whereby eacb side l oop or 
stitcb is shifted lateral ly to have the chain stitch loop 
tbr ust through it. 

STITCHING F ABRICS.-W i l l  i a III C. 
Foster, Jersey City , N. J. This invention covers the 
method of stitching by tbe above macbine, consisting 
of passing two loops tbrough the fabric, " sbort dis· 
tance apart, one to be formed into a chain .titcb and 
tbe otber into a transverse loop, the latter occupying a 
position between the cbain stitch loops and tbe fabric. 

PIANO KEY BOARD. - Enoch L. S. 
Osborn, Waxahachie, Texas. This key board has all 

the keys of uniform size and col or, a sliding attachment 
being arranged above the keys with stripes to represent 
the usual white and hlack keys, the keys also baving 
numerals and letters forming guides for the adjustment 
of tbe sliding attachment, wbereby tbe scale may he 

transposed , the invention bei n g  i u tended to faci litate 
teaching. 

SHADE FOR BURNER::;. - James and 
GRAIN WEIGHER.  - Wil l iam H. H. Wilham J. Strat ton, Brooklyn.  N. Y. 'l'he shade is 

Brunton, Elk City, Kansas. 'l'his inventIOn covers formed witb an'e:liptical top, and bas a funnel· shaped 
various novel details and combi nations in a machine I ray condnctor, a wire coil or ring carried by tbe shade 
designed to automatically measure and register the being adapted to receive a bnrner tip, the construction 
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being such that the fiame will not impinge al(ainst the I 'XBu$ine$$ a:n" r,tpe�$Ona1. 
sbade when the buruer is inclined from the vertical 

position. 

MUSIC OR BOOK H OLDER. - Herbert 
O.  Brown , Auckland, New Zealand. This holder has 
an attaching portion with spriul:( arms to engage a 

sbelf, a finger being pivoted at the outer ends of the 
attacbing portion to swing at right angles to the spring 

arms, and having on its lower end a weigbt. 
CHIMNEY CowL. -David Te ets, New 

York City.  In tbis cowl a se ries of vertical equid istant 
strips separated by slots Itre comb ined with a series of 
semi·cylindrical p lates arranged vertically, covering tbe 
slots and serving as smoke conductof8, making " ven
tilator cowl designed to promote draught and avoid 
down draugbt. 

VEHICLE SPRING. -James l!' . T holllas, 
Alexandria, Neb. This is a no vel form of side spring, 
the springs being bowed at their centers, \\ i l h  means for 
securing tbem at their central portion to the frame
work of tbe vebicle, wbereby they are restrained from 
torsion at tbeir centers when the l oad is on, the inven
tion being an improvement 011 a former patented inven

tion of the same i nventor. 

SAw. --Nicholas Petry, Rockport, Mo. 
Tbis is a device for sawing tenons and gains and to save 

the time and labor of measuring them, the heads or 
bolders of the frame having slits i n  w hicb saws are ad
justably beld, so that. one saw can be dropped below 
tbe other, to permit cutting of tenons having one side 
longer than tbe otber, or both saws call be lowered, 
when the frame will form a gauge. 

HAY PRESS. -Michael McCarty, Mont
rose, Col .  Tbis press bas combined with it a horse 
power mechanism for operating the plunger, and the 
bay or material to be compressed is fed in batches to 
the press box, where it is compressed by the reciprocat· 
ing motion of the plunger, being compressed at eacb 
forward motion and pressed out of the opposite end of 
the press chamber. 

WATER CLOSET.-John J. Balls,  Jack
sonvil le, Fla. This invention covers a novel construc· 
tion and combination of parts in water closets of tbat 
class in which tbe bowl is  fiusbed aut.omatically by tbe 
uction of the movable seat. 

WIRE STRETCHER.-George R. H u ghes, 
Savoy, Texas. Thisodevice has an essentially T-shaped 
body, tbe members of the head baving a series of teeth, 
combined with a pivoted lever and clamping jaws, 
whereby the device can be readily attached to a post 

and engaged with tbe wires to he stretched. 
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. n q  u lri e 8  not answered in reasonable time sbollid 
be repeated ; correspondents will bear i n  mind t h at 
some answers require not a l ittle research, and, 
thougb we endeavor to reply to all,  either by letter 
or in this department, each must take his turn. 

S p ecial Written I u Cormat i o n  on matters of 
personal ratber than general interest �annot be 
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Scientific A m e rican S U J'pl e m e l l &ll referred 
to may be had at the office. Price 10 cents eacb. 

Book. referred to promptly s llpplied on receipt of 
prIce. 

Minera l s  sent for examination sbould be distinctl y 
marked or labeled.  

(41 1 )  R. G. D. -The so-called perpet u al 
motions are not perpetual motions in a m,.chanical 
sense. 'fhey derive their motive power from t;onl(� 
cbange in the pbysical el ements, princi pal ly beat. Tbe 

change of temperature during tbe day and nigbt may 
be made to keep a machine or clock constantly running. 
Tbere is power expended here, no matter i f  i t  comes 
from a natural cbange of temperature, tbe blowing of 
tbe wind, or falling of water. It  is a derivative power, 
and not the mechanical perpetuity tbat bas crazed too 
many otherwise good and nseful minds. Tbe deel' 
sea soundings are made with a fine steel wire carrying a 
sbot tbat is detached when it stri kes tbe bottom. The 
wire IS wound on a large reel driven by a steam engine . 

(412) A. S. asks : What kind of a bat
tery to nse to explode gunpOWder, and also bow he cou ld 
make one, and of bow many cells It should be ? A .  
Use two or three cells of a plunge battel'y, such as de
scribed in SCIENTIFIC AMERICAN, of December ]7 or 
August 20, 1887. A smal l length of iron or platinu m 
wire No. 3d must be placed in the circuit embedded in 
the powder. 

(413) F. S. S. asks how to make a bat
tery of snffieient power to run tbe simple motor? Wbat 
would "ueh a battery cost ? Would it be practical to 
reduce said 111010r in all dimensions 50 per cent ? A l .u 

could yon mention a hook, of reasonable price, on bat· 
teries of different kinds for dillerent uses ? A. Sec 
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1 54 Jeitutifi t �lUtri,au. 
SCIENTIFIC AMERICAN of August 20 lIud December 17, I to the metallic state (b). When ready for action, one cylinder, with small bellows, or an ordinary cylinder I tween this well and the creek is another well 20 feet 
1887, and September 3, 1881, for batteries ; for an excel- electrode is coated with binoxide of lead and the other stove with a good draught, are suitable for melting deep, the water of which shows scarcely any difference 
lent method of making battery p lates consult the SerEN- with spongy lead. When the circuit is completed, the small quantities of gold and silver. of temperature during the year. This is the only in
TIFIC AMERICAN of October 27, 1888. The battery spongy lead takes np oxygen from the water, becoming (429) C. A. F. writes : A client of mine stance of the kind in this country, to my knowledge. Is 
would cost from two dollars npward. You can reduce protoxide (e). The hydrogen that goes to the other pole is  building an apartment house 120 feet by 140 feet, six it a common occurrence or not, aud is there any known 
the motor, using wire three or fou r numbers smaller. takes up oxygen and reduces the binoxide of lead to the cause ? A. The water in the water. bearing strata where I stories high, in the central portion of this city. He has For general description of batteries, we refer you to form also of protoxide (cl). While this is going on, the wells are sunk is supposed to be always moving toward 
SCIENTIFIC AMERICAN SUPPLEMENT, Nos. 157, 158, sulphuric acid in the cell combines with the protoxide drilled an artesian well which, brings the water within 35 a lower level at a rate corresponding to the declivity of 
und 159. of lead, forming plumbic sulphate at both poles (e). Iu feet of the top of 't he ground; the well is 723 feet deep, 35 the;strata and coarseness of the sand. In wells where 

th h '  th" d t f th I h t f feet being,limestone rock, 125 feet white sandstone, the this movement is large the water is always sweet by (414) J. E. A. asks : Are there any e c argmg process IS aCI I" se ree, e su p a e o  balance very hard limestone. There Will be a tank 
; ocomotives built that are driven by electric motors lead by the electrolytic process being converted into me· 123 feet from water level at the top of the building. circulation and not liable to freeze in coldest weather. 
d l'iven by galvanic batteries?  If so, what kind of gal . tal lic lead on the positive electrode (f), and into bin- Now the questions are : Where would be the best 10- In wells that happen to be located in a sluggish current, 
vanic battery is used? A. Street cars are driven by elec- oxide of lead on the other plate (g). The sulphuric acid cation for the pump-at the water level,or on top of the or in a pocket that only draws its supply scantily from 
tricity, the current being derived from secondary thus set free increases the specific gravity of the soluti()n, gro und ? How many gallons of water would be needed every direction, there is more liability to become foul 
batteries. Generally, each car is self-propelling, and is so that by observatiou,with a hydrometer it can be deter- for say 250 people, hot water.steam for elevators. etc.,in. in summer and to freeze during the coldest weather. 
hardly to be denominated a locomotive. A Daft elec- mined when the battery is chare;ed. When the lead is cludmg provision in case of fire ? The well is snpposed Such wells require frequent cleaning. It is the circllla
tric l ocomotive has been tried on the N. Y. elevated completely reduced on one pole, gas is evolved, and this to have a capacity of 400 gallons per minute. How can tion of the cold air by gravity in contact with the still 
road with success. See S CPPLEMENT, No. 687. Primary also is an indicator of complete charging. The reactions we test it? Give the name of a good mauufacturer of water that causes freezing. 
batteries are too expensive as a source of energy. alluded to above by letter are : force pumps. We would like to get at their capacity of (434) D. E. writes : Will you tell what (a) Pb + 2H,O =PbO, + 4ll t f . 

(415) J. D. P. asks how talc can be de- (b) PbO, + Pb =Pb + PbO, l ormmg. gallons per minute. Will the sand rock give way and sizes of wire to use to wind the simple electric motor, 
termined, and if there is any market for same ? A. (e) Pb + H,O =PbO + 2H ! disintegrate when the pump is at work and the water so as to use the Edison current instead of battery? Also 
Talc occurs in several forms. As massive rock or (d) 2H + P bO, =H,O + PbO r diSCharging. agitated? Would it not be better to pipe it? Does the you say in one number that it  would double the power 

(e) PbO + H,SO. = PbSO. + H20 water in an artesian well fluctuate, or remain about a to increase the lineal dimensions one·balf. Does that steatite, it is u80ed ill commerce for grate l inings, grid
dles, and similar uses. The finer varieties are used by 
India rubber manufacturers, tailors, for marking cloth, 
paper makers and otber trades. Its general appearance, 
slippery or soap-like surface, and softness enable it to 
be recognized. It can be scratched easily by the finger 
nail .  

If) PbSO. + H,O =Pb + H,SOt + O  l charging. (U) PbSO. + O + H,O=PbO, + H2SO. l normal height? A. The supply of water in various mean to make the spool three inches long instead of 
(424) W. S. P. asks (1) the formula for towns for family use, fire and other purposes has a large two and of no larger diameter? A. Connect it in shunt 

carbonated glycerine, an explosive nsed in shooting gas range in the United States, running as low as 30 gallons on the Edison circuit. Increase all lineal dimensions in 
per capita in small towns to a. much as 100 gallons or same ratio, make the spool half larger. diameter, etc. ;:�ssu;;�::::;�h;��IO:�:��;;,\��,I:�I:;�

O 
�:��: more i n  large towns, or wher; the sources of supply (435) E. W. W. writes : Can I use Le-

plete work on modern explosives and their use, by are abundant. Probably for the above building a daily clanche cells for lighting a one-candle Edison lamp for . I $ h' h ' 1 Th f I f supply of 50 gallons per capita will be in excess of all de- periods of from five to ten seconds, three or four times (416) C. F. 'V. asks : 1. Can I use German E:. ""fi 4.00:t
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a mands. This will be 12.500 ((allons per day, which should in twenty.four hours ? If so, how many cells will it silver wire in place of silver w ire for the single fluid W Ite re Sl1l a e 0 urn m a c  ose room, an rna e be pumped within 10 working hours, or at the rate of 21 

batteries described in SC IENTIFIC AMERICAN SUPPLE . by dipping sheets of paper in some preparation which is gallons per miuute. This will  require a vertical deep require ? A. They are well adapted for this use. You 
MENT. No. 157 1 A. German s ilver will answer for snl- dried and when nsed t.he paper is fired. A. Dip in gum well steam pump equal to donble the required supply. will need five cells. 
phuric acid solution, but will give inferior results. 2. water, dust over with magnesium powder and dry. See with extra long stroke. The pump bucket sbould work (436) A. P. G. asks : What is the pro
What kind of batteries would be better for a small Techno-Chemic,,1 Receipt Book, $2, on explosive agents. in the lower end of a tube at about 100 feet down to in- cess for printing from plate engravings,that i s  a flat cop· 
electric l ight, the plunge batteries or the single fluid 3. The directions for making a megascope, an instru- sure a flow of water at the rate of pumping. This is the per plate engraved backward ? Is a common letter press 
batteries as named above? A. Use a good sized Bunsen ment for throwing an enlarged picture of opaque objects cheapest way to test the capacity of the well, for as yon used for it? A. A roller press is used. The plate is 
or plunge battery. or wood cuts upon a screen. What kind of lenses, the have the pump of sufficient size, yon have only to inked and the smooth surface is  wiped clean, the en(417) P. D_ H. writes : 1.  I have a 

size and length of focns, the focus or curvature of the lengthen the pipe and rod, if the pump draws the water graved l ines retaining the ink.  The paper and plate are 
quantity of battery cells, and wish to construct glass 
covers to prevent evaporation. Can you tell me how to 
proeeed to make a hole through the covers to hold the 
carbons and zinc plates? A. Select a copper or brass 
tube of the size the holes are to be. Cement a cork the 

reflector, and distance from lenses, and the angles of the below the bucket without giving the required quantity. then passed between the rolle" of the press, when the picture to the lenses and reflector and position of the The length of the pump pipe shonld be so proportioned ink is transferred to the paper. light ? A. For a megascope : Plano-convex lenses of 2, as to be equal to more than the whole supply required, (437) P. Van S. asks how the solution 3 or 4 inches in diameter may be used. The focus ma
d
y including the; lowering of the water level, or say 200 of anuatto is made and what from. A. It is extracted be four times the diameter, set with convex sides towar feet. The pu'mp should be located just above the each other, and %: their diameter apart. The general ar-

exact size of the hore of the tnbe upon the glass plate, rangement will be seen in the description of an electriC top of the well. Yon will require no tubing for the 
where the hole is to be. Secure the tube in a brace, megascope in SCIENTIFIO AMERICAN SUPPLEMENT, No. well, as the water probably oomes from the sand rock. 

from the outer part of the seed of Bixa orellana, an 
evergreen, a native of Brazil. Alcohol may be used for 
its solution. There are causes that will make the static level of the place it over the cork, and feed with emery and 640. The reflector may be a I, ttle larger than tte lenses, water in the well fluctuate through the seasons. Ad water, and turn it. The glass must rest very sol- of from 3 to 5 inch focus. set behind the light at a dis- dress the Deane Steam Pump Company, New York, and idly upon a good surface. The tube will soon cut a tance that the reflected image of the light may j nst American Well Works, Aurora, Ill., for artesian well hole through it. 2. Has th� motor .described in SUl '- I cover the p icture, the light being placed at one side, or 

(438) A. G. writes : I would like to know 
how to color a meerschaum pipe or cigar holder so that 
it will be black as ebony, without smoking it? A. Try 
aniline blacks, or logwood extract in water. followed 
by treatment with a solution of copperas. 

PLEMENT, No. 641, a reverSible motIOn ? A. None has if two li<'hts are nsed then one on each side of the field pumps. 
been arranged for it  yet. You can do it by shifting the of the le�ses, so that �o lie;ht will interfere by passing (430) A. D. asks how much pressure 
brushes, hnt you should have an extra set faced tbe out directly through the lenses. there is to the inch in a rifle of 45 caliber, using 75 
reverse way. 3. Will ammonia evaporate when sub • • .  grains powder and 350 grains lead, and twenty-eight 

(439) F. B. writes : In edition No. 3, 
vol . 60, I see question No. 161, F. B. C. asks : Could I 
charge storage battery of one cell, with static electricity 
generated by a belt ? You answer him, practically, no. 
What is the matter with using an old incandescent lamp 
or other form of Leyden jar as a discharger grounding 
through an inverted induction coil or transformer? 
(Please remember I am only asking a question.)  The 
static discharges being always in one directIOn, would 
the low potential discharges be in one d irection also, or 
would there be'two impulses, due first to magneti zing, 
and a second to demagnetizing? If the static electricity 
from the many belts of large mil l s  could be used this 
way, would it not be of some use ? A. The metbod 
seems impracticable, as there is but little electriCity 
given off by a belt, and : when rednced in potential it 
would be hardly perceptible. The induced discbarges 
wonld be in two directions. If the belts prod ueed any 
quantity of electricity, they would run stiff in propor
tion to the electric energy developed. You cannot get 
.om"thing out of nothing. 

jected to heat, or rather what is  the effect when boiled ? I (425) L. F. wrItes : 1. I WIsh to l Ight inch barrel. A. The explosive pressure in a rifle is 
Does it lose its chemical properties ? What are the I four rooms of a house with incandescent lights. I wish from 30,000 to 40,000 pound. per sq uare inch, according 
chemical changes ? A. Ammon ia evaporates when to run them with a battery. How many cells will it to the quality of the powder and tbe proportions of 
heated ; there is  no chemical change, unless we consider take ? What will be the cost to run it by the honr ? weight of powder and bal l .  2. And also how much more 
that wben an aqueous sol ution is heated, the molecules What will be the probable cost of the lamps, batteries, the pressure is behind the bullet than it is in the front 
of ammonic hydrate (NH. OH) are broken up into am- etc.? A. Your lamps, wire, and general connections of it after leaving the shell ? A. The pressure in front 
moniacal gas (NH,) and water (H.O) . 4. Is there any will  cost about $�5. The battery will cost $50 to $100. of the bullet increases as it moves toward the end of 
known formula for regenerating carbons-after bein� You will need twenty to thirty cells for each lamp that 
depolarized in use in a sal ammoniac battery-to is run simultaneonsly with the others. For each lamp 
make them fit for nse again ? A. Let them stand, or heat allow an expense of 2 to 5 cents an hour. 2. Please give 
them in an oven. 5. Which of cast iron or wrought a receipt for the article called sea foam, used by the 
iron is the best electrical conductor ? A. Wrought iron. barbers on the hair. A. Try the following formula : 

(418) D. F. H. writes : ·What causes the 
singing o f  the telegraph wires ? Here on t h e  prairies it 
is sometimes almost defeaning. A. The wind sets 
them in vibration on the principle of the }Eolian harp. 
They really form an immense harp of this character. 

(419) A. G. asks for the best method for 
making a permanent magnet- shape, temper, and. steel ? 
A. Use chrome steel or other good qual ity of tool steel, 
drawn to a straw color. Surround it with a coil of in
sulated wire and pass a strong current of electricity 
through the wire. This will magnetize it. The shape 
mtly be what is known as horseshoe or bar. You will  
find magnets described i n  our SUPPLEMENT, Nos. 2, 
218, 302, and 318, which we can send you by mail for 10 
cents each. 

(420) E. P. B. writes : I have a ci rcular 
glass plate (common window glass), diameter 2 ft. 4 in. 
I intended to use it for one of the wheels of a Holtz 
electrical ma�hine, but dropped my plan because I 
could not get a hole (for the axle) through the center of 
it. Wearing it with sand takes too long. A glass 
cutter refused to take the risk, aud acids are too expen
sive. Please let me know several good ways which will 
accomplish the result. i. e , put the hole through center. 
A. You can drill the hole with a copper tube. See an
swer to query 417. Experiment on several pieces of 
glass before you try it on your disk. The glass must 
be very solidly supported from below. For directions 
for mounting a plate, with or without drilling a hole in 
it, consult Bottone, Electrical Instrument Making, pp. 
30-36, which we can send you by mail for $1.20. 

(421)  B. D . ,  Jr. , asks : How much of the 
wire used in making the electric motor should be in
sulated ? A. All the wire should be varnished, and if 
cotton wound also, the motor will be more efficient. 

(422) F. S. writes : 1.  Will you kindly 
inform me through the columns of your valuable paper, 
the SCIENTIFIC AMERICAN, of which I am a subscriber, 
which is  the heaviest, salt (sea ) water or fresh ? both 
being the same temperature, and if there i. a difference. 
what is the canse ? A. There is a difference in the 
gravity or weight of salt and fresh water, due to the 
weight of the salt held in solution. For sea water, 
t l l i s  anlounts to T3-8-rr in excess of the weight of an 
eqllal volume of fresh pure water. 2. My parents 
are both German, but I am American born. Am I an 
American or German-American ? A. You are legally 
au American citizen, but in speaking of your descent, 
the exprcbsion " German·American � ' is customary and 
proper. 

(423) R. Will iams wI'ites : Can you give 
all the reactions in the preparation and use of a Plante 
storage battery? A. The lead in the forming process is 
converted at the one pole into binox ide at the expense 
of the oxygen of the water molecule by the action of the 
current (a). Then the direction is reversed, and the other 
plate is oxidized, While the binoxide of lead is reduced 

New England rum . . . . .  . . . . .  . . .  . . . . . . .  1 pint. 
Bay rum . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  %: .. 
Glycerine . . . , , . . . .  . . . . .  . . . . . . . . . . . . . . .  2 oz. 
Carbonate of ammonia . . . . • . . . . . . . . . . . .  1 

the barrel,  but is only a very small percentage of the 
pressure behind. 3. When will a wagon run easiest-if 
the most of the load is put on the hind or on the front 
wheel. ?  Who can take the biggest load-a good horse 
\\'cighing 1,500 pounds or a good oxlof the Bame weight?  
A. Most of the l oad shonld be placed on the hind wh�els 
for easiest haul ing. A horse can pnll a heavier l oad 
than an ox of the same weight. 

Borax . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . . . . .  2 (431) C. F. M. writes : Some time since 
3. How to make a (cotton) web razor strap ? A. Rub there appeared at my place of business here, a party en
the surface with a mixture of washed emery and lard. gaged in the nickel plating of cutlery, whose claim to 
4. Also a leather strap. A. Use Russia leather or the the above mentioned mode of plating I think was un-
skin from a horse's tail. No preparation is needed. I founded, the coating appearing to me to savor more of (440) D. O. B. writes : What power is 

required for an eight·light dynamo, and is there a smal l (426) L. E. F. writes : 1. Can you in- galvanizing. As an adjunct he had an iron pot in 
engine built tbat would run the dynamo men tioned ? A. 

form me of an economical process of making a good which it appeared he melted zinc, sold:r or spelter, �fter You need about one horse power. For addresses of en. 
and cheap carbon for Grenet batteries ? A. For an ad- which the blades of the

, 
klllves or forks were put mto gine builders, consult our advertising columns. 

mirable method of making carbons from electric light .ome sort of aCid solutIOn, allowed to stand for the 
pencils, we refer you to the SCIENTIFIC AMERICAN of \ space of possibly 15 minutes before . being sub.jected to (441) H. & R. ask : Cannot a high 
October 27, 1888. 2. Also if the current developed by the substance �eltet!. Upon removlllg the artICles fro� I grade of steel be told by the color and the grain ?  Are 
the telephone generator is continuous or otherwise, and the pot."ontallllOg the melte.d substance, he put them III they not evidences of high grade and fine quality ? 
what the strength of it i s ?  A. It alternates in direc· some klOd of Oil, after which they were rubbed dry. Also, is not a fine quality of steel susceptible to taking 
tion, and presumably stops for an infinitesimal period as Will you kindly infor� me through the columns of your and holding temper. as a coarse or )oose grained steel 
the direction changes. Its strength is exceedingly 18�ue as to the mgredlents that were employed to pro- is not. Our remarks are in connection with cutlery 
slight. Mr. W .  H. Preece has lately determined that a duce the results att.ained ? I forgot to mention tha: after steel ? A. Much information as to  the quality or grade 
Bell t.elephone will respond to a current represented by the. km ves 

,
were withdrawn from th: supposed aCid so- of steel can be had directly from observation of tbe e;rain 

RXlo-" ampere, or 0'000,000,000,000,6 ampere. One lutlOn, a kllld of powder ,�a8 pu.t mto the pot for the by fracture and its ease of breaking. The fineness of the 
gramme degree of energy would suffice to make a tele· purpose, I suppose. of clarlfymg It. Now, what w�s the crystalline surface and its color, as well as its toughness 
phone continuously sound for 10,000 years. kmd of powder use

.
d and the substances pla?ed 1D the in breaking, are the leading points of observation with 

meltmg pot? A. We presume that the kmves were buyers of steel at first sight. Its qualities in hardening (427) 0". J. S. writes : 1. What is ' under- plunged in a bath of metallic tin, and that the powder are the final test and require much care, as most grad es stood by the technical term or word volt, and how ap- was sal ammoniac. They were not nickel plated, in of steel require �pecial manipulation in amount of heat plicable in electrical science ? A. Volt means the in- any sense. The acid may have been muriatic aCid ; and manner o f hardening and tempering for varions ducing cause of an electrical current. bearing the same the oil may have been cottou seed oil . or lard oil ; the kinas of tools.  The finer crystallization is general ly relation to electricity that " pounds pressnre per inch " metal may have been block tin or possibly solder. We preferred for high duty tools. Cutlery steel requires do to steam or ..  head " does to water. One cell of doubt if it was spelter. elasticity, and is generally made from the lower grades. gravity or Daniell's battery gives about 1 '07 volts po· 
tential . 2. What is understood by the technical t�rm or (432) J. H. B. writes : I wish to con- which have special names. as double shear, shear, or 

struet a dry pile. The books say cover a sheet of spring steel . These have a coarser grain tban the fine word ohm? A. The nnit of resistance offered by a wire 
"orous paper on one side with tin foil, ou the other with tool steels. See SCIENTIFIC AMERICAN SUPPLEMENT, or other conductor to the passage of an electrIC current ;  p 

1,000 feet No. 10 pure copper wire represent a Uttle over 8 paste made of powdered peroxide of manganese� etc., No. 505, for an interesting article on stee1 . 
one ohm. 3. What is the difference bet.ween a pri mary cut into disks one inch in dmmeter. etc. ,  and place in (442) S. P. F. asks about a wheel re
and a secondary current in telephoning ? A. The se- a glass tube. 1 .  How much of an interval is required volving along the ground. (Plane surface.) 1 .  Doe_ 
cOlldary current is an induced current derived from the for the electricity to acquire sufficient tension to pass the wheel revolve around its center or not? If not, why ? 
secondary circuit. o� an induction coil. 4. What is a through the paper, etc. ? A. An hour or more may be A. Every revolving body has a center of revohltion. 
storage battery? A. Many are described in our Sup. required to recuperate the pile after exhanstion. 2. The center is not a revolving body, but is an imagi
PLEMENTS. Generally speaking, it is a battery that is Can a dry pile be constructed that will give a continuo nary axis occupying a neutral point within the forces 
brought into the active state by the passage through it ous current? A. Through high resistance it will do this generated by revolution. 2. Does centrifugal force act 
of an electric current from a dynamo or primary bat· when constructe� as des�ribed. 3. What will be the with eq ual intensity on all point s equidistant from the 
tery. effect of dampenIng the ptle ? The books say such � �lle center of the wheel, or not ? A. Yes ; in a perfectly 

(428) J. G. asks : 1. What is the value lasts for tw� or three years as to current an� durablhty. i balanced wheel, in which the materal. contribu ting to 
and weight of a cubic inch of pure gol d ?  A. A cubic A. Dampemng Will tend to destroy Its actIOn by short ' centrif,,,,al force are equally distri buted throughout the 
inch of gold bullion weighs 0'6965 troy pound. and at circuiting. 4. Can you indicate what the tensi�n ,:ould mass. :i Are not the top and bottom of the revolving 
i ts present price: $20.66 per troy ounce, is valued at �� of such a pile. of say � elements?  Wonld I\glve a wheel the extremi ties of au infinite nun:ber of straight 
$230.23. 2. Valne and weight of a enbic i nch of pure BlIght shock to the nerve s .  A. P�rhaps 100 vo ts. It l ines drawn through its center perpendICuhlr to the Ill_ 
silver. A. A cubic inch of silver bullion weighs 0'3788 Will probably affect the nerves a lIttle. finite number of points of contact with the ground, in 
troy pound, and at its present price of 98 cents per troy (433) C. A. Y. writes : I n  this neigh bor- other words. a line parallel to the surface along which 
ounce . is valued at $5.89. 3. What kind of a small crn· borhood is a well which exhibits a peculiar phenomenon. the wheel is  revolving ? A. Yes. 4. Does the top 01 
cible is best to melt those metals in, and can they be It i s  on the side of a west slope, about 100 yards from " the wheel revolve with greater velocity than the bottom, 
melted in a charcoal fire with the aid of bel l ows ? If small creek and is 30 feet in depth . Apparently it is or than any other point equidistant from the center? 
not, how can they be melted without the aid of a fur- not connected with the creek, as it is not affected in  the A. The top and bottom of a wheel rol ling "long II 
nace ? A. Use the ordinary Hessian or t:;and crucibles. least by rains, nor have I ever noticed any current of straight surface move in a straight l ine, yet the wheel 
which may be obtained through the hard ware trade, air flowing either in or out of the well. But in the revolves around II common axis. The top and bottom 
for melting ,!!:old and silver, or the black lead crucible, winter ice forms at the bottom sufficiently thick to re- of a rolling wheel move only as fast as the axis. The 
which l� Bafer from. oreaklliQ, A cbllrolll'l tire h, .. 'lit til� bar<lG'� blClw. ot a hell-vy well ouckot, while be- peripheral velocity at the top of the wheel Is twice a. 
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great as the rectilinear velocity of the axis. The peri- No trouble was had in amalgamating, as the thickness ing, it may be, with the n umber of strokes per second, 
phery does not move at the bottom. All parts of the of the plate, after being bnilt up, made it stiff enongh friction, etc. The well known formula for space, 8, 
periphery move with equal velocity around the axis. to stand well, though the mercury struck clear through passed over in time, t, in seconds at a vplocity, v, feet per 

(443) M. A. P. asks (1) h o w  to make each sheet, as was the case. The extreme top of tbe second, is 8=Vt, make v = O, as it must be at the end of 
plate, to which the copper wires were fastened, was not I the stroke, and 8=0, which indicates theoretically a state 
amalgamat.ed, for say a half an inch, t.o avoid breaking of rest.-S. R . ,  Jr. paste such as bookbinders use. Do they nse glue or 

flour paste ? A. Ordmary flour paste is generally nsed, 
though sometImes a l ittle glue is added to make the 
paste tougher. Some antiseptic, sllch as carbolic acid 
or alum water, is added to prevent sour mg. 2. How 
engravings arc made by the process knO\vll alS " zinc 
etching. " Is it the same as producing engravings from 
zinc plates by the action of acids ? A .  The process is 
the same in principle, but in the ordinary U process " 
plates, for printin� with types in a form, the blacks 
are in relief and the whites sunken, while in an etched 
plate the whites are in relief lind the blacks sunken, 
the printing then being done as that of a steel engrav
ing. Nitric and m uriatic acids, of various degrees of 
strength, are used in each case to bite ont. the metal. 
3. Where can the zinc plates be procured , and what are 
their cost ? A. Most large electrotyping eRt�blishments 
could furnish them to order. They are not on sale by 
dealers, ahd are specially prepared of soft zinc, with a 
surface as smooth as glass, by an expert in this line. 
4. Would like a short des&ription of how electrotyping 
and stereotyping are done. A. For electrotyping, the 
type form is well brushed over with plumbago-a wax 
mould is then taken, and a thin electro deposit of cop· 
per made therein. This thin deposit of copper is stripped 
off and baked with type metal flowed on. For stereo
typing a plaster cast is made of the face of the type to 
form a mould -or the mould may be made of a kind of 
papier mache substanr.e beaten into the face of the form. 
The face moulds so made are placed in another mould 
or form to give the proper body or backing and receive 
the melted type metal . 

and the brittleness that would have resulted had this I � Books or other publications referred to above end been amalgama�ed. These plates stood long and can, in  most cases, be promptly obtained through tbe severe use, kept thelr amalgamation �erfeCtly, a�d con- SCIENTIFIC AMERICAN office, Munn & Co., 361 BroadsequentlY never showed any local actIOn .. Rivetmg the way New York. plates could not well be done, nnless ZlllC rivets were '!!!!!!! .. ' !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!'!!'!! used. Any other metal wou Id at once make local action 
from the galvanic conple that woul.:! be set up by its 
presence in the ZIllC plate, even though it  was amalga
mated. The four·cell battery mentioned would prove 
all right if the motor is wound for 1I low tension current. 
It would be better yet to use five carbolls and four 
zincs, so as to have a carbon plate for the outside on 
each side of the cell, and so reduce resistance by having 
each zinc plate with carbon plate on each side of it. 
The size of receptacle will, of course, determine 
whether this can be done or not, and the winding of 
the motor will determine whether four or eight cells 
should be nsed.-C. D. P. 

(320) S. L. F.-Stay Bolt'l.-The pres-
sure or strain upon a stay bolt in series forming squares 
is the square of the distance multiplied by the pressure 
on the boiler, or in your case 6 in. X 6 in. X 100 lb. 
=3,600 pounds strain on the stay. If the areas are 
not squares, divide the distances between stays and 
average for the area. 

(321) S. H. P.-Propeller.-Yoll will re
quire 65 horse power, besides power required for fric
tion of engine and shaft, and a propeller of four blades, 
38 in. in diameter. 

TO INVENTORS. 
A n  experience of forty years, and the preparation of 

more than one hundred thousand applications for pa
tents at home and abroad. enabJe us to u nderstand the 
laws and practice o n  both continents, and to possess u n
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had on application, and persons 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this office for prices, 
which are low. in accordance with the times and our ex
tensive facilities for conducting the business. Address 
MUNN & CO .. olllce SCIENTIFIC AMERICAN, 361 Broad-

way, New York. 

INDEX OF INVENTIONS 
For whieh Letter. Patent or the 

United State. were Granted 

February 19, 1889, 
(329) D. Y. M.-Softening Water.-Spe A. N D  EACH REARING THAT DATE. 

(444) D. T. E.-Printers' rollers are not 
usual l y  made with India rubber, except "uch as are used SCIENTIFIC AMERICAN SUPPLEMENT, Nos. 629, 270, 187. 

rSee note at end of list ahout copies of these patents.] on newspaper presses maintaining a high rate of speed. (329) How to Soften 'Vater.-If the hard
For ordinarily fast presses on book work the following neos IS due to calcic carbonate, it can be removed by 
is a good composition : lOY, lb. best glue, 2J.2 gals. black boiling the water. If it is due to calcic sulphate, it can 
molas,es or houey, 2 oz. Venice turpentine, 12 oz. be removed by adding sodic carbonate (common wash
glycerine. The quantities of glue and molasses will ing soda). In the last case two new substances are 
be slightly varied according to the season, comparatively formed. One is insoluble and settles, the other is solu
more glue being used in summer than in winter. If ble, but does not act on soap.-W. F. W. 

Adhesive material, machine for applying, I. Drey-
fuss.  . . . . . . . . . . . .  . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  398.13.5 

Advertising device. W. L. Caldwell . . . . . . . . . . . . . . . . .  39S.227 
Air brake, A. R. Boluss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 398,310 
Alarm. See Burglar and fire alarm. 
Arrow, vacuum. F. White . . . . . . . . . . . . . . . . . . . . . . . . .. . . 3H7,950 French glue is used, it will .be necessary to let it soak (330) S. T. R.-Steam in Boiler Furnaces. overmght to take up the rIght quantity of water, but I .  . Automaton, A. M. Pierce . . . . . . . . . . . . . . . . . . . . . . . . . . . .  398,276 

most domestic glue will take np sufficient water in -Steam from the bOller or exhaust has beeu used 
about two hours. The t urpentine and glycerine should many years for increasing the intensity of the fire by in
be added and well mixed with the composition j ust jecting it under the grate when the draught is other
before pouring. "'"hen ru bber is used to make the wise good, or otherwise by using a steam blower which 
black composition described in the SCIENTIFIC AMERI- carries a portion of steam under the grittes with the air. 
CAN of .Tanuary 12, the rubber should be cut in fine One of the olde,t practices among engineers or firemen 

is to wet the ashes or throw water on the ash hearth, 
which evaporates and feeds the fire with moisture. The 
steam in contact with the hot coal is decomposed, pro
ducing carbonic oxide and hydrogen, which are both 
combustible in contact with air. 

Axle lubricator. W. O. Dunbar . . . . . . . . . . . . . . . . . . . . . 3U7,OOl 
Axle, vehicle. A. Corbin , Jr . . . . . . . . . . . . . . . . . . . . . . . . . . 398.235 
Ball:. See Mail bag. 
Bags or receptacles. mouth piece for, W. H. Tay-

lor. , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  398,093 
Balin" press, J. K. Bywaters . . . . . . . . . . . . . . . . . . . . . . .  398.312 
Baling press. Hinman & Ripple . . . . . . . . . . . . . . . . . . . . . :m7.917 
Band cutter and feeder, H. A. Underwood . . . . . . . . 398,191 shreds and dissolved in benzine, ether, or bisulphide of 

carbon, Mt in alcohol. It should be m ixed with the 
turpentine and added to the composition the last thing 
before pouring, tl$ glycerine and vine"ar being mixed 
with the glue and molaAses a short time earlier, after 
the latter has become well combined in a kettle in  a 
water bath over the fire or in a steam·jacketed kettle. 

Banjm'l, drum attachment for, R. Oerlein . . . . . . . . . .  398,176 
Barbed nail. P. V. Husted . . . . . . . . . . . . . . . . . . . . . . . . . . . . ;.,98,260 
Barrel cover, J. P. Harp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  B!�8,153 
Bath tubs, basin rack for, L. D. Ruth . . . . . . . . . . . . . . .  3llS,349 
Batteries. element for thermo�electric. M. Mes-

(334) W. L. G. -1. Starch granules may tern . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . .  398,272 

be well mounted dry, but best in Canada balsam. If Battery. See ElectriC battery. Electrical bat-

the grains are laid upon the slide, and as smal1 a portion I t�ry. G alvanic battery. Secondary battery. 
as pos.ible of balsam diluted with turpentine be applied I Bearmg for pulleys or wheels, Ormerod & Ha-

E u quirles to be A ns_ered. they �ill cling to the slide and allow pure balsam t� worth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  398.274 
. . .  Bearm !!, roller, J.  W. H yatt. . . . . . . .  , . . .  . . . . .  . . . . . . . .  398.329 

The following enqniries have been sent in by 80me of flow over them WIthout makmg aIr bubbles. To monnt Bed bottom, spring, J. B. J ones . . . . . . . . . . . . . . . . . . . . .  39S . . J;)! 
our subscribers. and doubtless others of onr readers blood corpuscles, cover the slide on the spot required Bell, gong, Sparks & Landolt . . . . . . . . . . . . . . . . . . . . . .  3�8.285 

will take pleasure in answering them. The number of with a coating of blood as thin as possible and allow it Belt, electric, S. De Baun . . . . . . . . . . . . . . . . . . . . . . • . . . . .  39S,l33 

the enq uiry should head the reply. to dry. Fasten on cover with a ring of varnish. 2. Belt tight ener, J. A. WigaL . . . . . . . . . . . . . . . . . . . . . . . . 398,061 

Raphides are often mounted dry, but are easily mounted Bicycle, L. �'. Carstensen . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �98,2'28 
(445) l\I. E. G. -Please state why throw- in balsam. 3. The highest power of the Lick telescope Bicycle, E. Thuemler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  398.1% 

Ing salt upon a fire will put out a burning chimney ? is about 4,000 diams. For microscopic mountin� con- Bin der, load. J. S. Speer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  39S,286 

Also please state how the magicians do the trick of sult Mr. Davies' useful l ittle book on " The Preparation Binder, temporary, W. H. Pardee . . . . . . . . . . . . . . . . . .  39S,073 
Bit. See Bridle bit. raising tables, chairs, etc. , by simply layi ng their hands and Mounting of Microscopic Obj ects. n_"l"m. H. P. Bleaching by electrolysis, apparatus for, E. Her� 

upon them? This is an old performance, and is now 
(335) L. W. S . -C yc lones. -l . In the mite et al . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . • . . . . . . . . • . . 398,045 

being done by Kellar. Blind switch, F. C. Weir . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3�S.I03 first place, do not call them cyclones; that is a misnomer Board. See Ironing board. 
(446) H. B. H. writes : Will you please 

a8.VlSe us of the mixture used for coating iron so as to 
give it the dull black finish seen in chandeliers and and· 
Irons ? It is called Berlin black, and will not rub off_ 

Replies to Enquiries. 

The following replies relate to enquiries receutly pu b
lished in SCIENTIFIC AMERICAN, and to the numbers 
therein given : 

(20) Halifax.-Relief Maps . -Although 
not sure of the method used in Germany, there is one 
way which, although it involves considerable expendi
ture of time and maierials, produces a map in relief 
whieh is extremelylaccurate and would command exten
sive ordcrs were the work:carefully and accurately per
formed. Suppose yon have a m ap of a section of coun
try on which are marked contour l ines made by 'passing 
horizontal planes at vertical distances of ten feet, or 
any other distance. Take sheets of cardboard so that 
the thickness shall represent one foot, then ten super
posed will give ten feet. The thickness of the card
board is of course the unit of your Bcale, both vertical 
and horizontal . Now cut out pieces of cardboard of the 
Bame size and shape of the horizontal space em braced 
by the different contour l ineR. Then on your map draw 
in between the contour l ines and approximately parallel 
to them nine other l ines, and cut pieces of cardboard 
corresponding to them. Superpose these in their regu
lar order. and you have the rough formation in relief of 
your map. The pieces of cardboard are pasted to
gether and carefully pressed to keep the whole mass 
uniform. Then smear wax over the w hole, in order to 
make a smooth surface, Different colors wil lirepresent 
roads, grass, rivers, etc. Trees or forests can be re
presented by dried green moss. HOllses and other 
buildings and constructions are made of wax. In the 
prnctical work of making such a map, other details 
may come up, but they will generally be such as will 
present little difficulty to any one at all conversant with 
modeling. The chief difficulty l i es in procuring maps 
with contour lines marked on them.-S. R., Jr. 

(245) C. T. 1. � Battery Zincs. - The 
writer has had very good results from zinc plates, built 
up from thin sheet zinc (stove zinc, the only zinc to be 

that the public has fallen into, thanks to the daily news- BObbin , J .  Scott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  398,002 
papers. They are tornadoes, not cyclones. Cyclones Boiler. See T,ocomotive boiler. Steam boiler. 
are storms of a very different character. They are like Tubular boiler. 
tornadoes only in one re�per.t, namely, they are both Boiler, R. W. Hewett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  397,915 

rotary storms. The tornado is a funnel-shaped column Bolt beading tool, If'. Mutimer . . . . . . . . . . . . . . . . . . . . . . .  S98,342 

of disturbed air, generally about forty or fifty yards i n  Bolting reel, D. G. Rei tz . . . . . . . . . . . . . . . . . . . . . . . . . • . . 3111.9:37 

diameter, rotating about a nearly perpendicular aXIS. Book case, Ritti nger & Eisengart, Jr • . . . . . . . . . . . . . . .  398.188 
Book hol der and marker, J. A. Beidler . .  . . . . . . .  397.S00 It forms in the upper air a few miles overhead and Boots and shoes, machine for feather edging 

works down to the earth. Its track is generally not soles for, Ruddock & Bailey . . . . . . . . . . . . . . . . . . . . .  398.282 
more than twenty-five mUes until it disappears into the Boots or 8hoes, nippers for cutting pegs from. 
upper air from whence it  came. They are caused by J .  C. Green . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  397,909 
strata of warm and of cold air struggling against each Bottle IInishing machine. M. M. Powell . . . . . . . . . . . .  3'JS,2S0 

other. Take, for example, the tornadoes which struck Bottle indicator, H. B. Weaver . . . . . . . . . . . . . . . . . . . . . .  89S,012 

Pittsburg. Reading, and Brooklyn, last January. They Bottle tap. M . . 1.  Keane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  398.162 

were only local incidents of a general storm, the di... Box. See Musical box. 
Box. J. M. Griest . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  397,980 ameter of which was about 500 miles. The center of Brake. See Air brake. Rotary brake. Wagon 

the storm was between Chicago and Grand Haven, hrake. 
Mich. Draw a circle of 500 miles radius from the gen- Brick machine, C. & E. Doerller . . . . . . . . . . . . . . . . . . . . .  39S,134 
eral storm center, and you will find that in the south
eastern quadrant of that circle tornadoes will form and 
will move toward some point in the northeastern 
quadrant. At 8 o'clock A. M. on January 9, there were 
southerly winds and very high temperature along the 
south Atlantic coast. In FlorIda the temperature was 
over 70(1,  while in Pennsylvania it was below 300 •  The 
isothcrmic line for that day bulges up at Chical:o and 
drops violently downward through Pennsylvania and 
Northern Virginia. The hot air south of the isother
mic line was struggling to get northward, and the cold 
air north of the line was struggling to get south. It 
was this struggle that caused the tornadoes. Normally 
the air i� much warmer o n  the earth's surface than it is 
skyward, bnt ou January 9, if yon had gone up in a 
balloon at Pittsburg, you would have struck warmer 
air as you went up. The line where the warm and cold 
air comes into close�t contact was the line where the 
tornadoes formed. 2. There were probably just as 
many tornadoes then as now. Remember that they are 
storms of a very limited area, Ilnd in a sparsely settled 
country they would easily escape observation. - H. S. W. 

(336) E. W. T . --Gold Lacquer for Tin. 
-Use thin copal varnish sl ightly colored with turmeric 
and bake in an oven. You can buy the varnishes of 
any required color for stamped tin work from F. W. 
Devoe & Co. , New York. 

Bridle bit. S. Fisher.  . .  . . . . . . . . .  . . . . . . . . . . . . .  . . . . . .  39S,319 
Brush. H. W. Hascy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  898,043 
Brush attachment, paint, J. B. �'lautt . . . . . . . . . . . . .  398,244 
Brush. fountain, J .  Stevens . . . . . . . . . . . . . . . . . . . . . . . . . .  .397,946 
Brush ho lder. G. E. Meeker . . . . . . . . . . . . . . . . . . . . . . . . . 398,173 
Brush, print er's, J. C. IsraeL . . . . . . . . . . . . . . . . . . . . . . . .  398,049 
Brushes, attachment for flesh or bath, W. J. Tur-

kington . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " . . . . . . .  , . . .  398,2!l'J 
Buckle, G. P. Cole . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  39S.028 
Burglar alarms. door spring connection for elec-

tric, J. Geary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 398.144 
Burglar and fire alarm, C. C. H enderson . . . . . . . . . . . .  3il8,254 
Burner. See Gas burner. Oil burner. Petroleum 

bUfner. 
ButtOD. cuff or collar, G. S. Tiffany . . . . . . . . . . . . . . . .  3<J8,096 
Buttonhole finishing and staying machine, Knox 

& Eberson . . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  . . .  . • . . .  398,335 
ButtOns to fabrics, attaching shank, W. E. Ben -

nett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3�l7.960 
Cabl e  or railway crOSSing, }4\ C. Weir . . . . . . . . . . . . . . . 398,200 
Cake, biscuit. and douuhnut cutter. W. H. Eaton . 3gB.la9 
Calculating machi ne. J. Vermehren . . . . . . . . . . . . . . . .  398,360 
Calendar, perpetual. T. A. M c Kee . . . . . . . . . . . . . . . . . 398,172 
Camera. See Photographic camera. 
CIln or similar vessel, J.  K. Cleary . . . . . . . . . . . . . . . . . .  39S.234 
Candle mouldinJl machine. L. Homan . . . . . . . . . . . .  397,918 
Car brakes, pipe coupling for, W. M. Darrow . . . . . .  898.033 
Car brakes, s laCk adjuster for, C. C. Higham . . . . . . .  398,257 
Car coupling, J. M. Bouck . . . . . . . . . . . . . . . . . . . . . . • • . . 398,12� 
Car coupling, S. Byrne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . !!98,026 
Car coupling. J. A. Hinson . . . . . . . . . . . . . . . . . . . . . . . . . . .  :W8,324 

had at the time). Tbese plates were built up by folding . (364) M. S. O'K.-Stationary Point in 
over and over and hammering down the fold each time, Piston Stroke.-Tbe piston stroke of an engine comes 
so as to produce a compact plate of the size required. to a dead stop at the end of each stroke in theory as 
Building up by cutting several pieces, all to the size r�' 1 well as iu practice. So far as viSIble means can tell it 
quired, and then fastening together, was very good, but starts imruediately on its return stroke, but actually in 
not so good as the building by folding a long litrip. theory and in practice it stops for a space of time vary-

Car cou plin/l, E. H. B. Knowlton . . . . . . . . . . . . . . . . . . .  398,056 
Car coupling. C. A. Schroyer . . . • . . . . . . . . . . . . . . . . . . . .  398.086 
Car door, rail way, J. Haish . . . . . . . . . . . . . . . . . . . . . . . . . 398,147 
Car, dumping, C. C. Kin" . . . . . . . . . . . . . . . . . . . . . . . . . . . 898,262 
Car for carryin'l.SUilar cane, Z. '1\ Earle . . . . . . . . . . . . 398.138 
Car heater, H. R. Albreeht , . . . . . . . . . . . . . . • . . . . . . . . . .  397,886 
Car heating apparatus, street, L. K. Curlett . . . . . . . .  397,898 

I SS 
Car mover, J. P. Halpin . . . . . . . . . . . . . . . . . . . . . . . • . . . . . .  397,911 
Car. railway, J. A. Brill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 398,222 
Car, railway, W . l .. .  Covel . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  398.029 
Car. railway, W. E. Elliott . . . . . . . . . . . . . . . . . . . . . . . . .. . .  397,902 
Car, street, E. E. & W. S. Taylor . . . . . . . . . . . . . . . . . . . . 397.947 
Car wheel, 1. Hogelan d  . . . . . . . . . . . . . . . . . . . . . . • . . . . . .  S9S.�25 
Car wheel, W. H. M elaney . . . . . . . . . . . . . . . . . . . . . . . . .  397.927 
Cars, driving mechanism for, F. J. Weis . . 898,207 to 898,209 
Carburetor. Bury & Bidelman . . . . . . . . . . . . . . . . . . . . . . .  898,225 
Card wire at interval s. apparatus for flatteninf!. 

G. & E. Ashworth . .  . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  3V8,212 
Carding engine flats. apparatus for truing bars 

for, G. & E. Ashworth . . . . . . . . . . . . . . . . . . . . . . . . . . . .  89S.018 
Carding engines, stri pping mechanism for, G. & E .  

Ashworth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  39S.019 
Carpet stretcher, E. C. Ellwood . . . . . . . . . . . . . . . • . . . .  398,31S 
Carrier. See Cash carrier. 
Cart, road. S. C. 1<'elt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  398,242 
Case. See Book case. Foldi nfl case. 
Cash carrier. M. C. S wezey . . . . . . . . . . . . . . . . . . . . . . . . .  398,356 
Chair. See Child's chair. Office chair. 
Chair jomt, T. Curtiss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  397.899 
Chalk holder, D. Williamson . . . . . . . . . . . . . . . . . . . . . . . .  397,952 
Channeling machine, 'V. H. Haven. Jr . . . . . . . . . . . . . .  J98,l55 
Child's chair or carriage. L. J. Adams . . .  . . .  . . . . .  398.304 
Churn , .1 . C. K earns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  397.!f21 
Cigar cutter. F. A. Phlllippl . . . . . . . . . . . . . . . . . . . . . . . . . .  398,345 
Clasp. See Locking clasp. Pocketbook clasp. 
Cleaner. See K n ife and fork cleaner. Track 

cleaner. 
Closet. See Water closet. 
Clothes stick, W. H. Scott . . . . . . . . . . . . . . . . . . . . . . . . . . . .  398.089 
Coal drilling machine, Sumner & Pullen . . . . . . . . . . . . 398,289 
Cock, G. A. Barth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  39S,117 
Cocoanut compour.d, L. Schepp . . . . . . . . . . . . . . 398,082, 39S,083 
Coffer dam for vessels, G. Clarke . . . . . . . . . . . . . . . . . . . .  398,232 
Comb. See Curry comb. 
Combination lock, H. C. Brown. Jr . . . . . . . . . . . . . . . . . .  397.893 
Compress, M. V. Wagner . . . . . . . . . . . . . . . . . . . . . . . . . .  �98.199 
CooP. foiding poultry, M. T. Maloy . . . . . . . . . . . . . . . .  398,338 
Corn sheller, J. H. Gilman . . . . . . . . . . . . . . . . . . . . . . . . . . .  398,146 
Corset fasten i ng, W. M. Ducker . . . . . . . . . . . . . . 398,036. 398,136 
Coupling. See Car coupling. Hose coupling. 
Crate. folding, W. H. Cadwell . . . . . . . . . . . . . . . . . . . . . • . . 397,894 
Cultivator, F. E. G riswold . . . . . . . . . . . . . . . . . . . . . . . . . . . .  131l8,C41 
Cultivator, W. H. Parlin . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 398,1'i7 
Cultivator tooth , J. C. Rird . . . . . . . . . . . . . . . . . . . . . . . .  3P'i,002 
Curb and gutter, combined, A. G. Parkhurst . . . . . .  3lJ8.lJ74 
Curry comb, H. McPherson . . . . . . . . . . . . . . . . . . . . . . . . . .  :197,\(6 
Curry comb. W. Ransweiler . . . . . . . . . . . . . . . . . . . . . . . . . .  3!IB,OOt 
Cutter. See Band cutter. Cake. biscuit and 

doughnut cutter. Cigar cutter. Stalk cutter. 
Dam. movable, A. M .  Scott . . . . . . . . . . . . . . . . . . . . . . . . . .  3US.OS8 
Dampening machine, J. M . •  J ohnston . . . . . . . . . . . . . . .  39��33 
Dental engine, 1. G. Leek . . . . . . . . . . . . . . . . . . . . . . . . . . . .  397.9!1O 
Desk, H. I.J. Thompson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  398,095 
Diamonds in cutting tools, securing, H. Keller . . . .  398,()5.� 
Die. See Hammer or Hire die. 
Direct actmg engine, G. A. Barth . . . . . . . . . . . . . . . . . .  397,959 
Ditching machine, tile. R. E. Nevin . . . . . . . . . . . . .  o . . .  397,997 
Dock. floating dry. Brown & Biddlecombe . .  " . . . . . .  3%,223 
Drawer pull, C. L. Dayton . . . . . . . . . . . . . . . . . . . . . . . . . . .  3\IS.238 
Drawer pull, G. S. Pearson . . . . . . . . . . . . . . . . . . . . . . . . .  SU8,lS1 
Drawer pull, E. H. Peck . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 39S,I88 
Drawing press, M. C. Chambers . . . . . . . . . . . . . . . . . . . . .  398.229 
Dredging machines, chute for, M. Herron . . . . • . . . . .  397.985 
Dress form, W. A. J ohnson . . . . . . . . . . . . . . . . . . . . . . . . . .  397,986 
Drum or radiator, heati ng. N. H. Barnes . . . . . . . . . . .  398,115 
Earring, L. F. Brooks . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  i)9S,126 
Egg beater, F. W .  Hudson . . . . . . . . . . . . . . . . . . . . . . . . . . . 398,25S 
Egg tester. N. Court . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 398,236 
ElectriC battery, E. A. S perry . . . . . . . . . . . . . . . . . . . . . . .  397,945 
Electric circuit:switch. C. C. Stirling . . . . . . . . . . . . . . . . 398,2� 
Electric converter, L. G u lmann . . . . . . . . . . . . . . . . . . 397.910 
Electric current indicator. W. A. Carey . . . . . . . . . . . .  397,9ti6 
Electric currents. equalizer for. S.  Bergmann . . . . .  398.121 
Elect.ric discharge;device. R .  Belfiel d (r) . . . . . . . . . . .  10.986 
Electric lighting system. J .  A.  Galvin . . . . . . . . . . . . . .  397.006 
Electrical battery, W. B urnley . . . . . . . . . . . . . . . . . . . . .  3U7,965 
El evator. See Hydraulic elevator. Water eleva-

tor. 'Vater or l iquid elevator. 
Elevator, M. Hanford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  397,912 
End gate, W. H .  Creed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  398.237 · 
Engine. See Dental engine. Direct-acting en-

gine. River power engine. Road engine. 
Steam engine. Stearn or pneumatIC engine. 

Engine lubricator, steam, W .  H. Craig . . . . . . . . . . . . .  3f17.972 
Engine. stop mechanism for steam, H. ].J. Currier. 3!J8, ;)]4 
Engraving machine, wood, W. W. Krutsch . . . . . . . .  :l98.:�:;6 
En velopes or similar rece ptacles, machine for 

making, G. Si ckels, Jr . . . . . . . . . . . . .  " . . . . . . . .  , . . .  398,28.J-
Evaporator. H. Hill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  397,916 
Fabric. See K n i t  fabric. 
Fabrics, machine for making compound. G. A. 

Fullerton .  . . . . . .  . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  SlJS.320 
lj'an, automatic, Buzby & Snyder . . . . . . . . . . . . . . . . . . . .  398.311 
Fan , dining table, D. J. G regory . . . . • • • • . . . . . . . . . . . . .  398,250 
Fan. folding. �'. Stern hei mer . . . . . . . . . . . . . . . . . . . . . . .  398.002 
Feed water h eater, J. Kirka ldy . . . . . . . . . . . . . . . . . . . . .  398.t6� 
Feed wat.er regulator, .J .  P. Gushing . . . . . . . . . . . . . . . .  397.::174 
.F'eJIies, mach in e for the man ufacture of, J.  W. 

Dann . . . . . . . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  397,900 
Fence, A rnett & Price . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :197.956 
li'ence, C. � ..... Fowler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  397,905 
}I .... ence. J. P. Mon nett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 397.994 
Fence machine, H. G. Cady . . . . . . . . . . . . . . . . . . . . . . . . . .  :l9S.226 
Fence machine. R. E. Rex . . . . . . . . . . . . . . . . . . . . . . . . . . .  398,281 
}fence machine, J. Sornson . . . . . . . . . . . . . . . . . . . . . . . . . . 3�8,090 
��ence post, A. C. Peterson . . . . . . . . . . . . . . . . . . . . . . . . .  398,078 
Fence wire winding machine, Baldwin & Clement gUS,215 
li'i1e. paper. M. E. Dayton . . . . . . . . . . . . . . . . .  " . . . . . . . .  3.%,316 
�"ilter and cut-off, water, Bayless & Nichols . . . . . . . .  398,218 
�'iltering and filling liquids under pressure. appa-

ratus for, O. Zwietu8ch . . . . . . . . . . . . . . . . . . . . . . . . . . .  3gS,l09 
Fi1tering matertal . O. Zwietusch . . . . . . . . . . . . . . . . . . . .  :)98.110 
Firearm, breech . loading, P. Mauser . . . . . . . . . . . . . . .  398,O6.l 
Firearm, magazine, Cooper & Cashmore . . . . . . . . . . . .  3118,1:«) 
Firearm 8ight. E. J. Cutler . . . . . . . . . . . . . . . . . . . . . . . . . .  398,315 
Inrearms, cartrIdge ejector for breech-loading, 

P. Mauser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 398,064 
Fire escape, JI .... A. \Vestbrook . . . . . . . . . . . . . . . . . . . . . . . .  :1\18,210 
�'lask. See M oulder's fl ask. 
Flax. etc., apparatus for scutching, McGrath & 

Manisty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :i9S,l71 
Flooring or paving. wood block, M .  Macleod . . . . . . .  398,('62 
Ifolding case or package, C. rr. Hei seL . . . . . . . . . . . . . ;·)H7,m.t 
li'ork and spoon. combined, D. P. {{ isner . . . . . . . . . . . 3Bb,264 
Frog, spring, �'. C. Weir . . . . . . . . . . . . . . . . . . . . . . . . . . . :WS.l0' 
Furnace. See Ga8 gen erating furnace. Glass pot 

furnace. Hot air furnace. Slack burning fur
nace. 

Gauge. See 8afe(,y gauge. 
G alvanic battery, E. D .  Cross . . . . . . . . . . . . . . . .  397.969, ;)98.1a2 
Game, J.  P. & J. W. Clarke . . . . . . . . . . . . . . . . . . . . . . . . . . . 3�8,2S3 
Garment fastener and support, C. R. Hollis . . . . . . . .  .ID8,046 
Gas, apparatus for the manufacture of, J.  D. 

A v erell . . . .  . . .  . .  . . . .  . . . . . . . . . . .  . . . . . . . . .  . . . . . . . . .  398,006 
Gas burner for oilI iard tables , W. F. Folmer . . . . . . .  397,ro.t 
Gas generating furnace, J. Gilbert . . . . . . . . . . . . . . . . .  3?7,OO7 
Gas generator, J. Jordan . . . . . . . . . . . . . . . . . . . . . . . . . . .  398.051 
Gas motor, C. T. A. H. Wledling . . . . . . . . . • . . . . . . . . . .  398,108 
Gas regulator • .  J. Bard sley . . . . . . . . . . . . . . . . . . . . . . . . . . . 398.021 
Gate. See End gate. 
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Gate. J, T. Sargent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  398.189 
G enerator. See Gas generator. Induction gene-

rator. Steam Ilenerator. 
G lass, ornamentinit, T. W .  Webb . . . . . . • . . . • . • . . . . • . .  898,100 

Glass pot furnace. A. Weyer . . . . . . . . . . . . . . . .  . . . . . . .  398.296 
Goods in excha.nge for coin, apparatus for deli v-

ering. E. Powell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 398.279 
Grain binders. cord knotter for. L. W. Noyes . . . . . .  398.175 
G rate, J.  A. Cornish • • • • . • . • . . . . • • • • • • • • • • • • . • • • • • .  0 • 398,131 
G rate. lire. E. J.  Story . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 398.001 
G rate for stoves. etc . • D. G. Llttlelleld (r) . . . .  . . . . .  10.987 
G u n, breech-loading, W. C. Maynard . . . • . . . . . . . . . . .  �J8t065 
G u n. spring. J.  F. Klinglesmith . . . . . . . . . . . . . . . . . . . . . .  398 .26 
Hairpins. machine for maki ng, G. W. Manson . . . . . 397,991 
Hutter square, C. C. Sc hwaner . . . . . . . . . . . . . . . . . . . .  0 • •  398,087 
Hammer heads. die for shaping the claws of. A .  

Laundry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . , 398.166 
Hammer or like die. W. H. Melaney . . . . . . . . . . . . . . . .  397.929 
Handle. See Opera IIla8s handle. 
Han"er. See Lamp hanller. 
Harn ess attachment. F. Wayland . . . . . . . . . . . . . . . . . . 398.295 
Harvester. J. A. Graham et al . . . . . . . . . . . . . . . . . . . . . . . . 398.2jP 
H arvester and husker, corn, L. W. Osborn . .  0 • • • • •  397,998 
Hat measure. A .  E. McDonal d  . . . . . . . . . . . . . . . . . . . . .  398.340 
Hay press. M. McCarty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 398.066 
Hay 'like and loader. O. K. Kassa . . . . . . . . . . . . . . . . . . .  398.100 
Hay rake and tedder. combined. Landi s & Iske.. . 398.165 
Hay stacker. H .  A. Barkelew . . . . . . . . . . . . . . . . . . . . . . . .  398.1U 
Heater. See Car heater. Feed water heater. 
Heaters. safety door for. J .  H. Mason . . . . . . . . . . . . .  398.271 
Hinge. lock. '1'. C. Read . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  397.936 
Hol der. See Booit holder. Brush holder. Cbalk 

holder. Music holder. Pen holder. Rein 
holder. Sash holder. Scarf holder. Sewing 
machine attachment holder. 

Hook. See Snap hook. 
Hook. A. M. Lewellen . .  . . . . . . . . . . . . . . . . . . . . .  . .  . . . . .  398.000 
Ho p shovel . B. F. Jacobs . . . . . . . . . . . . . . . . . . . . . . . . . . . . 398.330 
Horseshoe nail . J. A. Coleman . . . . . . . . . . . . . . . . . . . . .  397.896 
Hose coupling, brake, E. A. I�eland . . . . . . . . • • • • . . . .  398.059 
Hose reel. C. W. KImball . . . . . . . . . . . . . . . . . . . . . . . . . . .  397.987 
Hot air furnace. J .  G ray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  397.979 
Hub. vehicle. J .  Haish . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 398.U8 
Hydraulic elevator, variable pressure, T. W. 

Heermans . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . .  � .  398.044 
Ill uminating apparatus. W. F. Folmer . . . . . . . . . . . .  397.903 
Indicator. See Bottle indl clitor. Electric cur· 

rent indicator. 
Induction 2enerator, static. E. T. Birdsal l . . .  . . . . .  898,122 
Inkstand. B. �'. Henkle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  391.983 
In.ulator. W. C. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  398.025 
Iron, mflchine for forming skelp, C. Benker . . . . . . . .  :Hl,120 
Ironing board and step ladder. J. H. Whisler . . . . . . 398.297 
J oiQt. See Chair jOint. Metal jOint. M etallic 

joint. 
K n i fe and fork c leaner. H. R. Fay . . . . . . . . . . . . . . . . . .  3.'18.142 
Knit fabric. widened tubular. R. W. Scott . . . . . . . . . .  398.191 
Knittina- machine. Circular, G. H. 6ilbert . . . . . . . . . .  398,145 
Knlttlnll machines. .toppinll device for. J. S.  

Crane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  397.973 
Knitting machines. etc., tension device for, F. A .  

Calley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 898.127 
Knitting widened tubular fabriCS. R. W. Scott . . . .  398.190 
Ladder. step. G. W. & S. D. Hatcher . . . . . . . . . . . . . . . .  397.913 
Lamp extinguisher. J .  H. Paige . .  . . . . . . . . . . . . . . . . . .  3.'l'1.981 
IJRmp hanger, electric, M. M. Wood . . . . . . . . . . . . . . . .  397,953 
Lamp lI11htinll device. H. Landon . . . . . . . . . . . . . . . . . . .  397.923 
Lamp. all. H. A. Kent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  398.168 
Lamps. lens holder for signal. C. W. Helbig . . . . .. . . 398.25.'; 
J.atch and lock. combined. G. Worrall . . . . . . . . . . . . .  398.016 
IJatch, gate. Sime & Moore . . . . . . . .  ' . .  . .  . . . .  . . . . . .  . . . . 398,351 
I.athe. S. A. Penny . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 398.077 
J�ever, R. W. Hardie . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 398,152 
Lifter. See Tran som l ifter. 
IJi niment, D. Bates . . . . . . . . . . . . . . • . . . . • . • • . . . . . . . . . • . .  398.0"...4 
Uquid holdinll vessel , S. R. Mace . . . . . . . . . . . . . . . . . . 398.061 
J�iquid or gas meter, L. G. Welker . . . . . . . . . . . . . . . . . .  398,Ot:i 
I.()ck. See Combination lock. Mall bag lock. 
IJocking cla.sp for trnveUnlt bags, pocketbooks, 

etc . • C. A. Stark . . .  . .  . .  . .  . .  . .  . .  . . . .  . . . .  . .  . .  . .  . . .  398.287 
J.ocomotlve boiler. G. A. Karwiese . . . . . . . . . . . . . . . . . .  398.161 
l�oom8. pattern mechanism for, G.  F. Hutchins . . .  398,328 
Looms, take-up m echanism for narrow ware, H .  

Wyman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  398.365 
r�ooms. warp tension reltUlatinll device for, J. J�. 

A ldinller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  398.011 
IJubricator. See Axle lubricator. Engi n e  lubri-

cat.or. Mining machine lubri cR.tor. 
MaU bag. A. B. Quinan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  398.185 
Mall b .. g lock. T. W. Ivory . . . . . . . . . . . . . . . . . . . . . . . . . . .  398.151 
Match making machine. W. Getz . . . . . . . . . . . . . . . . . . .  398.322 
Mechanical movement. E. F. Autenrieth . . . . . . . .. . .  398.214 
M etal jOint. universal. d. C. Hallgett . . . . . . . . . . . . . . . .  397.981 
Metal plate. or .heets. cleanln ... R. B. Thomas . . . .  398.094 
Metal table. Peck & J ones . . . . . . . . . . . . . . . . . . . . . . . . . . . 398.182 
Metallic jOint. F. Funk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  398.321 
Meter. See Liquid or gas meter. 
Mill.  See Roller mill. 
Min ing machine. E. E. Carter . . . . . . . . . . . . . . . . . . . . . . . . 398.813 
Mining machine. E. W. Whitcomb . . . . . . . . . . . . . . . . . . 398.29S 
Mining machine lubricator. E. W. Whitcomb . . . . . .  398.299 
M.ining purooses, tool for, G. A. Barth . . . . . . . . .. . . . .  898,308 
Moulder'. lIa.k. C. BOllenschutz. Jr . . . . . . . . . . . . . . . . .  398,219 
Motor. See Sprinll motor. 
Movement cure machine. M. F. Henderson . . . . . . . .  398.255 
Mower, W. R. Baker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  398.30'1 
Mo wer. S. D. Maddln . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  397.!l2j 
Music book holder. Caston & Smith . . . . . . . . . . . .. . . . .  398.128 
Musical box. Ehrlich & Muller . . . . . . . . . . . . . . . . . . . . . .  398.2U 
Nail. See Barbed naU. Hor.eshoe n ail. 
Nail machine. J. W. Thompson . . . . . . . . . . . . . . . . . . . . .  398.009 
Nalls. machine for IInlshlng decorative. H. P. 

Fiske . . . . . . .  . . . . . .  . . . .  . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . .  398,038 
Neckband shaper and shirt bosom board. Jacoby 

& Fuller . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  398,331 
Nut wrench. thumb. C. W. KimbalL . . . . . . . . . . . . . . . . 397.988 
Nuts, device for preventing the loo&ening of, J. 

Powell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  397.935 
Office chair. C. H. Tyler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 398.298 
Oil burner or heatinll apparatus. coal. J. M. 

Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3!l7.!l'1l 
Opera glass handle. G. Plessy . . . . . . . . . . . . . . . . . . . . .. . .  398.27'l 
Oranges. etc . •  machine fol' wrapping. H. J. Wil-

liams . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  398.01; 
Ore sam pling apparatus. C. E. Palmer . . . . . . . • . . . . . .  398.275 
Ovens. heat protector for bake. J. J. Seifert . . . . . . .  398.192 
Ox shoe. J. Deeble . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 398.OM 
Ozone� apparatus for manufacturing, G. H. Mer .. 

kel . . . . . . . . . . . . . . . . . .  . .  . . . . . . . .  . . . . . .  . . . .  . . . . . .  . . . . 397.992 
Paper ball machine. F. E. Porter . . . . . . . . . . . . . . . . . . . .  398,278 
Paper, composition for the ma.nufact.ure of 

tarred. W. B. Lupton . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  398.3.37 
Paper cutting mach ine. E. MOTl�an . . . . . . . . . . . . . . . . . .  398.:141 
Paper hanlling machine. J. R. H .. rtford . . . . . . . . . . . .  398.IM 
Paper making marhine. R. Smith . . . . . . . . . . . . . . . . . .  398.091 
Pavement. J. E. Knoche . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  398.055 
Pen holder. �'. H. Durel l . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  398,317 
Petroleum burner, Smith & Wright . . . . . . . . . . . . . . . . .  898,352 
PhotographiC camera. T •. Cheval1\er . . . . . . . . . . . . . . . 398.231 
Photollraphic pictures. mR/lnesium lillhtlng ap-

paratus for taklnll. J. W. C. C. Schirm . . . . . . . .  398.1lI4 
Piano action. uprlllht, S. Hanslnll . . . . . .  . . . . . . . . . . . .  398,lM 
PIanO!!, mumer for upright. S. Hansing . . . . . . . . . . . S98.lliO 

Pillow or head rest. W. L. Miller . . . . . . . . . . . . . . . . . . . . 397.993 
Pin. See Safety pin. 
Pipe coupling. parallel. J.  McEwan . . . . . . . . . . . . . . . . .  398.066 
Pipe wrench. M. V. Barton . . . . . . . . . . . . . . . . . . . . . . . . .  8Il8.118 
Plane. H. �'ry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :lll8.241 
Planlnll machine. wood . Hutchinson & A uten· 

rieth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  398.<U8 
Planlnll machine. wood. S. A. Woods . . . . . . . . . . . . . .  398.862 
Planter, (."otton or corn. Stone & Watson . . . . . . . . . .  :198,006 
Planter. potato. J. E. Ohlson . . . . . . . . . . . . . . . . . . . . . . . .  398.071 
Planting attaChment. potato. O. Baughn . . . . . . . . . . .  398.119 
Plate. safe or armor. W .  H. Melaney . . . . . . . . . . . . . . . . 397.928 
Plow. A. F. Bjork.trom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  397.891 
Plow. sulky. 1. M. Linderman . . . . . . . . . . . . . . . . . .  .. . .  398.266 
Pocket.book clasp. C. G. Pllnllsten . . . . . . . . . . . . . . . . . .  397.933 
Pole. vehicle. T. W. Porter . . . . . . . . . . . . . . . . . . . . . . . . .  39'1.9:14 
Poles or rods, machine for finishing, H. Iferguson 398,243 
Pool register. E. R. Robbins . . . . . . . . . . . . . . . . . . . . . . . . .  398.081 
Po.t. See Fence post. 
Po.t driver. I. W. Bradshaw . . . . . . . . . . . . . . . . . . . . . . . . 397.'l92 

Power. See Water power. 
Press. See Baling press. Drawing press. Hay 

preHS. 
Printing machine. H. H. Harrison . . . . . . . . . . . . . . . . . .  398.<U2 
Prollle cutting machine. S. T. Barras . . . . . . . . . . . . . .  397,888 
Pulley. W. L. E"leld . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  897.978 
Pump. J. H. Bran son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 398.220 
Pump. combined centrlful[al and screw. A. A .  

Willson . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  398.:lJl 
RaCk. See Show rack. 
Racking-oll" apparatus for beer. wine. and other 

liquids. J.  J ohnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  398.261 
Rags or other material, machine for cuttioJl. J. 

Nuttall . . . .  . .  . .  . .  . . . . .  . . . . . . . . . . . . . . . . . . . .  . . . . . . . .  398.2'13 
Rail support for elevated roads. F. A. Bartholo· 

mew . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :198.0',a; 
Rail SWitch. slot. Wier & Goldsmith . . . . . . . . . . . . . . . .  898.105 
Railway. R. P. Faddi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  398.037 
Railway block sillnal. J .  M. Heverly . . . . . . . . . . . . . . . .  898.256 
Railway crossinll. H. C. Lowrie . . . . . . . . . . . .  . . . . . . . . .  ;198.269 
Railway c rossing. cable. F. C. Welr . . . . . . . . . . 3 .. 18.106, 398.202 
Railway frail. �'. C. Weir . . . . . . . . . . . . . . . . . . . . . . 398,203. 398.205 
Railway frog. Weir & Gold.mlth . . . . . . . . . . . . . . . . . . .  398.201 
Railway switch. automat.ic. J. W. Le.lie . . . . . . . . . .  398.169 
Railway switch. cable. Weir & Goldsmith . . . . . . . . . 398.200 
R.allway switch. pneumati c. M. Wuerpel . . . . . . . . . . .  398.3M 
Railway switch. street. N. O. Goldsmith . . . . . . . . . . . .  398.:US 
Railway switch. street. F. C. Weir . . . . . . . . . . . . . . . . . . 398.2<U 
Railway .ystem. cable. C. J. Vall Depoele . . . . . . . . . .  398.� 
Railway tie. metal liC. S. U. Smith . . . . . . . . . . . . . . . . . .  398.O<U 

Railway trains, signaling device for, McCormick 
& Farish . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 398.067 

Railways. apparatus for sanding. H. C. Noble . . . . .  398.17' 
Rake. See Hay rake. 
Reel. See Boltinll reel. Hose reel. Wire reel. 
Refrillerator. He.s & Stevens . . . . . . . . . . . . . . . . . . . . . . .  397.1& 
Register. See Pool regIster. 
Regulator. See feed water rellulator. Gas regu-

lator. 
Rein holder for wagons. P. S. Transue . . . . . . . . . . . . .  398.290 
Rein support. hlp. A. K empkey . . . . . . . . . . . . . . . . . . . . . . 397.922 
Rice. millinll. J. L. Rheppard . . . . . . . . . . . . . . . . . . . . . . .  397.!Jjj 
Ring. See Ear rinll. 
River power enlline. A. F. W. Neynaber . . . . . . . . .. . . 898.070 
Road engine. R. R. Doan . .. . . . . . . . . . . . . . . . . . . . . . . . . . .  397.976 
Roller mill. J .  D. Mawbood . . . . . . . . . . . . . . . . . . . . . . . . . .  39S.S39 
Roollng. metallic. S. C. �'rederick .. . . . . . . . . . . . . . . . . .  398.U6 
Ropeway. suspended, L. Torres . . . . . . . . . . . . . . . . . . " 898,097 
Rotary b rake. P. Lanllbammer . . . . . . . . . . . . . . . . . . . . . 398.058 
Safety gauKe. A. �'. Nagle . . . . . . . . . . . . . . . . . . . . . . . . . .  398.069 
Safety pin. G. P. Farmer . . . . . . . . . . . . . . . . . . . . . 398.140. 398.ljl 
San dal. A. L. & B. J.  Carroll . . . . . . . . . . . . . . . . . . . . . . . . 397.967 
Sash balance. F. J •• Rosentreter . . . . . . . . . . . . . . . . . . . . .  397.941 
Sash balance •• chain attacbment for. R. A. Breul. 398.221 
Sash holder. Flatman & Seed . . . . . . . . . . . . . . . . . . . . . . . .  398.039 
Saw. N.  Petry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  398.0'1'9 
Saw. W. T. Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  398.S02 
Saw. dr!ve. G. T. Shepley . . . . . . . . . . . . . . . . . . . . . . . . . . .  398.859 
Saw. llrewood drag. F. M. Aylward . . . . . . . . . . . . . . . . . .  397.957 
Saw setting device. W. Trabue . . . . . . . . . . . . . . . . . . . . .  398.857 
Saw sharpeninll machine. M. Covel . . . . . . . . . . . . . . . . .  398,0J0 
Saw 8waa-iDR' machine, M. Covel . . . . . . . . . . . . . . . . • . . .  �032 
Saw table •• feed mechanism for. C. R. Morgan . . . .  397.980 
Saws. device for holding and dressing. M. Covel . .  398.031 
Scarf holder. G. B. Adams . . . . . . . . . . . . . . . . . . . . . . . . .  397.965 
Seat. See Vehicle seat. Wagon seat. 
Secondary battery. J. T. Pedersen . . . . . . . . . . . . . . . . . .  398.075 
Secondary battery. I. A. Tlmml . . . . . . . . . . . . . . . . . . . . 398.194 
Seedinll machine. W. D. Arnett . . . . . . . . . . . . . . . . . • 398.1l� 
Semaphore shima!. Stitzel & Weinedel . .  . . . . . . . . . . . .  398.85.3 
Sewage by electricity. pnrifylng. W. Webster. J r  .. 398.101 
Sewinll machine, J. H. Griffin . . . . . . . . . . . . . . . . . . . . . . .  398.323 
Sewing m!lchine. F. W. Muller. Jr . . . . . . . . . . . . . . . . . . 397.91J6 
Sewing machine attachment hol der. R. S. Bar-

num . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  397.667 
Sewinll machine bobbin •• etc .• machine for wind-

Ing. W. R. I.andfear . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  898.057 
Sewing machine feed mechanIsm. C. H. Willcox . •  398.000 
Sewing machine rulller and gatherer. H. C. Good-

rich . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 397.908 
Sewing machine rullling and Ilatherlng attach-

ment. E. Seitz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3tJ8.193 
Sewinll machine shuttle operating mecb .. nism. J .  

Tripp . . . .  . . . . .  . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 398,291 
Sewing machines. channel cnttlng device for sole. 

E. B. Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  398.305 
Sewinlil' machInes, clamp operating mechanislD 

for buttonhole. F. W. O.trom . . . . . . . . . . . . . . . . . . . 398.3« 
Sewing machin es, loop removing and spreadioJl 

mechanism for button . R. Thompson . . . . . . . . . . .  398.010 
Shade rollers. extension strip for window. A. B. 

Dunkle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 398.137 
Shaft support. vehicle. J. A. Peel . . . . . . . . . . . . . . . . . . .  898.076 

Shawl strap. D. W. Brockway . . . . . . . . . . . . . . . . . . . . . . . .  398.125 
Sheller. See Corn sheller. 
Shingle sawing machine. D. & W. J •• Chase . . . . . . . .  398.230 
Shin Illes. machine for coatlnll and sanding. J.  

J aquet. . . .  . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  398.332 
Shirt wristband. W. E. Howell . . . . . . . . . . . . . . . . . . . . .  397.920 
Shoe polishing machlne . .  T. D. Bright . . . . . . . . . . . . . .  398,IU 
Shore •• device for protecting. J. M. Rearden . . . . . .  398.080 
Shovel. See Hop shovel. 
Shovel. H. Brand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  397.9& 
Show rack. B.  G. Casler . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  398.027 
Side sprlnll. vehicle. J. �'. Tb omas . . . . . . . . . . . . . . . . . .  398.008 
Signal. See Railway block signal. Semaphore 

sillnal. 
Silk. machine for throwing. J. E. Tynan . . . . . . . . . . . . 398.859 
Slack bnrning furnace. Wilkinson & Glendinning .. 397.951 
Snap hook. R. R. Waddell . . . . . . . . . . . . . . . . . . . . . . . . . . .  397.ms 
Snow plow. J. Rudraulf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 398.28S 

Stalk cutter. corn or cotton. M. R. Banowetz . . . . . .  898,216 
Stand. See Switch stand. 
Steam boiler. A. I. BarranotT. . . . . . . . . . . . . . . .  . . . . . . . .  898.116 
Steam enlline. H. N. Gale . . . . . . . . . . . . . . . . . . . . . . . . . . .  398.U3 
Steam enlline. direct-actinll. La Forge & Barker . .  :11l8.1M 
Steam generator, H. H. IJindemuth . . . . . . . . . . . . . . . .  898,267 
Steam or pneumatic engine. direct-acting. G. A .  

Barth . . . . . . . .  . . .  . .  . .  . . .  . .  . .  . . . .  . .  . . .  . . . . .  . . . .  . . .  . . .  :197.958 
Steering apparatus. J .  I" Hornlll . . . . . . . . . . .  397.91P. 398.826 
Stone sawing machine. A .  AullUste . . . . . . . . . . . . . . . . .  398.113 
Stove or ranlle. H. E. J ames . . . . . . . . . . . . . . . . . . . . . . . . .  :198.050 

Strap. See Shawl st-rap. Trousers st.rap. 
Stringed Instru ments. brldlle for. M. W .  White .. . .  :;98.107 
Sugar cane slicing machine. C. Rabe . . . . . . . . . . . . . . . . S98 • .'l48 
Suppository. H. Schmelz . . . . . . . . . . . . . . . . . . . . . . . . . . . .  398.085 
Surilical in.truments. handle for. W. Walb . .  . . . . .  397.9j!j 
Switch. See Blind switch. Electric circuit 

swItch. Rail switch. Railway switch. 
Switch stand. A. A. Strom . . . . . . . . . . . . . . . . . . . . . . . . . . .  398 • .'lM 
Switche •• connecting rod for. �'. C. Weir . . . . . . . . . . .  398.102 
Table. See Metal table. 
Tablet. duplicatlnll. W. H. Pardee . . . . . . . . . . . . . . . . . .  398.072 . 
Tablet. wrlUnil. J. C. Chorpenning . . . . . . . . . . . . . . . .  397.!11O 
Target. M. O. Rehfuss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 398.186 
Telegraph statlon . lloatinll. U. Dieuleveult . . . . . . . .  398.0:l5 
Telegraphy. C. E. Dressler . . . . . . . . . . . . . . . . . . . . . . . . . . .  3117.977 
Tension adjuster. G. B. Webb . . . . . . . . . . . . . . . . . . . . . 398.099 
Tie. See Railway tie. 
Tire tlr.htener. C. D. Hammon . . . . . . . . . . . . . . . . . . . . . .  397.982 
Tires, macbine for cooling wagon, Rupp & Besse-

Iler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  397.1»2 
Tonll • • combination. J. H. Cook . . . . . . . . . . . . . . . . . . . .  398.129 
Track cleaner. A. �'. Priest . . . . . . . . . . . . . . . . . . . . . . . . .  398.3U 
Tran som lifter. G. J. Dickson . . . . . . . . . . . . . . . . . . . . . . . . 398.Wl 
Treadle. L. G. Woolley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.'18.863 
Tricycle. W. E .  Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3..'18.005 
Trousers @trap. G. T. Carter . . . . . . . . • . • • . . . . . . . . • • • . • •  391.968 
Truck, street car, J. D. G race . . . . . . . . . . . . . . . . . . . . . . . .  398.o.w · 
Trunk. I. G. Richa.rdson . . . . . . . . . • . . . . . . • . . . . . . . • . . . . .  S9?,938 
Truss. S. R. Nye . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  398.3j3 
Tube. See Waste and overfiow tnbe. 
Tubular boiler. J. P. Serve . . . . . . . . . . . . . . . . . . . . . . . . . . .  398.003 
Tug attachment. F. A. Robbin s  . . . . . . . . . . . . . . . . .. . . .  397.989 
Valve and coupling. automatic. Abbot & Knaak . . .  398.111 
Valve for water works. lloat. S. M. Chllse . . . . . . . . . .  397.8.'l5 
Valve Ilearinll. trip. W. M. Whitlock . . . . . . . . . . . . . . . .  398.014 
Valve. hydraulic elevator. 1. H. Venn . . . . . . . . . . . . . .  398.099 
Vaporizer and burner. hydrocarbon. O. G. Rollins. 397.\U0 

Vehicle gear. F. L. Perry . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  397.932 
Vehicle .eat. D. M. &; T. H. Parry . . . . . . . . . . . . . . . .  398.1'1'9 
Vehicle sprinl!". C. C.  Hayes . . . . . . . . . . . . . . . . . . . . . . . . . . 398.156 
Vehicle spring. Van Val kenburg & Wood . . . . . . . . . .  398.011 
Vehicle spring support. D. M. & T. H. Parry . . . • . . 898.180 
Veblcle top. G. D. W. I.ennon . . . . . . . . . . . . . . . . . . . . . . .  398.166 
Vehicle. two-wheeled. D. M. & T. H. Parry . . . . . . . .  398.178 
Vehicle wheel. H. E. Crome . . . . . . . . . . . . . . . . . . . . . . . . . . 891.89'i 
Velocipede. T. B. Jelfery . . . . . . . . . . . . . . . . . . . .. 8Il8.156. 398.159 
Vending apparatu •• C. F. De Redon . . . . . . . . . . . . . .  397.975 
VendiDll: machine. E. S. Ford . . . . . . . . . . . . . . . . . . . . . . . .  398.2j5 
Voting machine. Trahan & Babin . . . . . . . . . . . . . . . . . . .  398.196 
Wagon brake. �'. A. younll . . . . . . . . . . . . . . . . . . . . . . . . . .  398.303 
W&j{on seat, D. Ii'" Head . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �,252 
Washing machine. E. B. Leverioh . . . . . . . . . . . . . . . . . .  398.110 
Wash stand. N. O. Bond . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  397.963 
Waste and overflow tube for sanitary structures. 

combined. G. �"'. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . .  398,224 
Watch case shapinll machine. H. L. Hald y . . . . . . .  398.251 
Water closet. J. J. Balls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  398,020 
WA.ter closets , etc., valve for, E. Hammann . . . . • • . . 398,149 
Water elevator, pneumatic, T. O. Perry . . . • . . . . • . • .  398,184 
Water or liquid elevator. D. C. Battey . . . . . . . . . . . . . .  397.889 
Water power. L. Lohman . . . . . . . . . . . . . . . . . . . . . . . . . . . .  398.266 
Water heating and circulating apparatns. W. J. 

Barnstead . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  398.217 
Water heatin" apparatus. R. P. Barnstead . . . . . . . .  898.022 
Watering troughs. heater for stock. H. A. & J. 

K eir . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  398.052 
Weather striP. J. C. & J. Reid . . . . . . . . . . . . . . . . . . . . . . . .  398.187 
Weather strips. macblne for makinll. J. Poyton . . . 398,lUtl 
Well borlnll machine. S. Adams . . . . . . . . . . . . . . . . . . . . .  398.211 
Wheel. See Car wheel . Vehicle wheel. 
W heel pit and mechanism tor the admission of 

water thereto. C. M. Bartlett . . . . . . . . . . . . . . . . . . .  398.309 
Whistle. Atkinson & Hull . .  . . . . . . . . . . . . . . . . . . . . . . .. . . 398.213 

Windlass. oy.ter dredge windlass. H. Lawson . • • • •  398,167 
Wlndml11. F. B. Kendall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  398.OM 
Window. Dettra & Roth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  398.289 
Wine. assaying glass for testing, T. F. Bergmann . 39;,961 

Wire. P. V. Husted . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  398.259 
Wire machines, barb feeding mechanism for barb, 

G. W .  McKinny . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 397.925 
Wire reel. O. Saar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.'17.9<13 
W ire stretcher. G. R. Hughes . . . . . . . . . . . . . . . . . . . . . . . . 398.<U7 
Wood. preserving. W. youngblood . . . . . . . . . . . . .. . . . . 398.366 
Wrench. See Nut wrench. Pipe wrench. 
Wrench. Worthen & Pendleton. Jr . . . . . . . . . . . . . . . . . 397.954 
Yoke. breast. G. Van Camp . . . . . . . . . . . . . . . . . . . . . . . . .  398.198 

TRADE MARKS. 
Cards. playing. J. W. Lewis & Co . . . . . . . . . . . . . . . . . . . .  16,288 
Churns. J. C. Kearns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16,281 
Fencing. wire. Gilbert & Bennett Manufacturing 

Compan y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16.28). 16,281 
Hats and bonnets, ladies' and mtsl!es', F. F. 

Hodges . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 16.285 
Kerosene. S. Green . . .  . . . . . . .  . . . . . . . . . . . . . .  . . . . . .  . .  . . .  16.28t 
Laundry articles. such as clothe. wringers an d  

drier •• Empire Wringer Company . . . . . . . . . . . . . . . .  16.279 
Medicine. laxative, Green & Oa-born . . . .  . . . . . . .  . • . • .  16,283 
Oil. illuminating. Mather Brothers . . . . . . . . . . . . . . . . . .  16.290 
Oil. kerosene. H. W. Peabody & Co . . . . . . . . . 16.291 to 16.298 
Oil or liniment" G. T. Atkins . . . . . .  . . . . .  . .  . . . . . . . .  16.278 
Paper. line wriUng. Waurellan Paper Company . . . . 16.� 
Photol[raphic cameras. E. I. Horsman . . . . . . . . . . . . . .  16.286 
Punches. bank check. F. S.  Lockwood . . . . . . . . . . . . . . 16.289 
Tobacco for chewing and tobacco for smoklnK. 

plug. Arnold. Carlton & McCord . . . . . . . . . . . . . . . . .  16.277 
Wire cloth . window screen. Gilbert & Bennett 

Manufacturing Company . . . . . . . . . . . . . . . . . . . ... . . . 16.282 

DESIGNS. 
Brooch. M. Bailin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18.\l29 
Flask. L. W .  Fairchild . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18,982 
Lam p. F. Imand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18.9�4 
Pinnacle. B .  Symonds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18.9.'15 
Syrinlle. P. Everitt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18.9.'ll 
Textile fabrics. ornamentation of. G. W. T. Har-

ley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18.933 
Trimming. Edelmann & Kursheedt . . . . . . . . . . . . . . . . . . 18.9!lO 

Sale 18ymll mach Ine. A. T. Trellurtha . . . . . . . . . . . . . .  398.d58 
Spinning and twisting yarn, machine for. G. B. A Printed copy of the speclllcation and drawing of 

Lukens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  398,2'lO any patent In the foregoing list will be furnished from 

Spoke tenon. W. F. Morton . . . . . . . . . . . . . . . . . . . . . . . . . .  397.895 this olllce for 25 eents. In orderlnll: please state the name 

Spools of thread. spindle for. S. B. Pratt . . . . . . . . . .  398.000 and number of the patent de.ired. and remit to Munn & 

Spool •• thread holder for. S. B. & C. B. Pratt . . . . .  397.1199 Co •• 361 Broadway. New York. 

Spoon rest. H. H. Abbe . . . . . . . . . . . . . . . . . .  · . . . . . . . . . . .  397.885 Canadlau Patent8 may now be obtained by the 
Spray producing apparatu8. electric. H. A. B. Inventors for any of the Inventions named In the fore-

Huguet de Vars . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 898.BW going lI.t. provided they are Simple. at a cost of WJ 
SprinK. See Side .prlng. Vehicle .prlnK. each. If complicated. the cost w\l1 be a litt le more. For 
Sprinlr. F. Latnlip . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  897.!!89 full InstructiOns addreos Munn & Co • • 361 Broadway. 
Spring motor, H. L. Suydam . . . . . . . . . . . . . . . . . . . . . . . . .  S98,356 , New York. Other foreilln patents may al80 be obtained. 

In81d" I'all"'" eRcb I n"'I'Uon - - - 7:i centB a II .... 
Back PaRe. each i n serti on - - - 81.00 n l i tl e .  

The "bove are charlles p e r  agate line-about eight 
words }.'ter l ine. This n otice shows the width of the line, 
and is l!I�t i n  agate type. Engravings may head adver
tisement' at the 88me rate per agate line, by measure
ment, as the letter press. Advertisements must be 
received at publicati on office as early 8S Thursday morn
ing to appear in n ext issue. 

U SE ADAMANT WALL PLASTER 
A���:�:�b�:.nn"o'i' c�f 
or c'rack. It is i mpervious 
to wind. water, and ' disease 
germs. It dries jn a few 
hours. It can be applied i n  
a n y  kind of weather. It i s  
i n  general use. Licenses 
granted for the mixing. 
using, and selling.. Address 

ADAMANT MFG. CO. 
7 1 E. G e n esee Street, 

�y . .  n c u 8e. N. Y. 

Makes 1 0 0  l n �tantnneon" 
Pictures by simply pressing a 
button. Anybody f!HD use it who 
can wind a watch. No focusing. 
No tripod.  Rapid Rectilinear 

�g��� o���\��ra�� 
be ufoJed in doors. 

sloll of Labor 
II --O perat.or finish 

or 

t%�:gc�� _ . . .  o ••• ��. _ 
mera, in h a D  B o m e  
s o l e - l e a t h e r  case. 
loaded for 100 pictures. 

see SCI. AM . •  Sept. 15. '88-
PI'ice, S2:i.00. Reloading, 82.00. 

The Eastm an Dry Plate & Fi lm Co. 
R och eBter, N .  Y. 1 1 5  Oxford St., London. 

Send jor copy oj Kodilk Primer with Kodak Plwt"f11"aph. 

SEBASTIAN, MAY & CO' 
Improved Scre\V Cutting 

Foot &.L A m·· .. · ,.. Power ..... 
Drill P,esses. Chucks, D rills, 
Dogs, and machinists' and ama
teurs' outfits. Lathes o n  trial. 
Catalogues mail ed on apphcation. 
165 W. 2d St., Cincinnati, o.  

ICE-HO USE AND COLD ROOM. -BY R. 
G. Hatlleld. With directions for construction. Four 
engravings. Contained In SCIENTIFIC AMERICAN SUP. 
PJ.EMENT. :i9. Price 10 cents: To be had at this office 
and of all newsdealers. 

INGERSOLL ROCK DRILL CO., 
10 PARK PLACE. NEW YORK. 

I m p roved " Ecl i pse " 
:EI. 0 C � :J:> :EI. :E :Eo :Eo  151 .  

Tunnelin§
ub

:��z.; 
of rock ex-

r C E - H O U S E .  AND REFRIGERATOR. 
Directions and Dimensions for construction. with one 

���:�i:'t�
o
�ea��n?"

l
�h:��

s
l! .f��t ���r������ 

out the year at a temperature of from 31° to 36°. Con
tained In SCIENTIFIC AMERICAN SUPPLEMENT No. 1 16. 
PrIce 10 cents. To be had at this office and of all new .. 
l1ea1ers. 

IRRIGATING MACHINE RY ON 'fH E 
Pacific Coa.t.-By John Richards. An elaborate dis
cu.slon of the modillcations that have had t o  be made 
In Irrigating machinery to meet tbe requirements of 
local conditions i n  California. Contained In SCIEN
T I F I C  A MERICAN SUI'PJ.EMENT Nos. 624 and 6·l :i .  
Price 1 0  cents esch. To be b a d  a t  this olllce and from 
all newsdealers. 

Il· �r�a!s�t�s!J��rc��p���. 
Size for sDiHII newspapers. $jj. Rotary l· obber. 9xla. $100. Do all your own print. ng and ad vertisin�. Full ):)rinted rules 
for type-setting. etc . Send 2 stamps for 
caJ.alogne of presses. type, cards. etc., to 

factory. KELSEY & UO., . Meriden, C o n n .  

Sto re d  E n e rgy 
ACC U M U LATO RS for Electric Llghtln.g and 

Street Car PropulSIOn. 
ELECTRICA l. A CCUMUI.A T O R  COMPANY, 

No. 44 BI'oadwny, New York City, 

E d co Syste m .  
Complete Electric Light and Power Plants. Street Cars 

equipped for Electric Propulsion. The oldest and most 
experienced Electri c Motor Co. in the world. 

THE E LEC'l'RIC D Y N A MIC COMPANY, 
No. 224 Carter St., PbiladelpltlR. Pa. 

Screw cut
ting Automatic Crosl F.ed, etc. 

Catalogue 
Free of all oW" 

© 1889 SCIENTIFIC AMERICAN, INC.
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FfJ1wdl'fl lJU Jlllthfw ( 'arf'y, 178b. ' THE INmERNATIONAL CYCLOPEDIA R E M  I N eTO N H E N R Y C A R E Y  B A I R D  Ik. CO. 
... 

Industrial Publishers, Booksellers, and Importers. � � 8] U Wa l nut St •• Phi l a d e l phia, I'a . . U. S.  A .  
rrOUf new and Hevi�ed Catalogue o f  Practical and Scientific Book�, 84 pages, Svo, and our (Ither Catalognes 

:g�eC��C;'1�dS·t�'�;h�h11:t;.O:ee��rrre�V:�� f:e�ngf p�f
8t�

i; 
to any one in any part of the world who wiB furnish his 
address. 

ARCHITECTURAL BOOKS. 
Usefu l ,  Beautifu l ,  and Cheap , 

'1'0 any person about to erect a dwelling house or �ta
bIe, either in the country or city. or any builder wishing 
to examine the latest and best plans for a church . school 
house. club house, or any otber public huild ing of high 
or low cust, shOUld procure a complf'te set of the ARCHI. 
TEeTS' A X })  BPILDEH,s' En i'I IOX of tll p. RC I I-: X 'l' I }'IC 

A.MI·�HICAX. 
The information these volnllH '� contain renders the 

work almost indispensable to the architect and builder, 
and to person s  about to  build fur themselves they will 
find the work suggesti ve and most useful. They contain 
colored plates of the elevation. plan. and detail draw
ing-s of almost every c l ass of buildin�. with specifica
tion a.1d alJproximate cost. 

,Il"'our bound vol umes are now ready and may be ob
tained, by mail , direct from tbe publishers or from any 
newsdealer. Price, $2.00 a volume. Stitcbf'd in paper 
covers. Subscription price, per annum, $-2.50. Address 
and remit to 

MUNN & CO" Publishers, 

86 1 Broadway, New York. 

Su m mer Cook Stoves 
FOl' ·WOOD, C O A l" o r  C O B � .  

Cheaper and Safer than 0 i I  or Gasol ine. 
\Vhy lI ot contine heat in a �t ove a� to confine cold in a Refrigerator, and use the same stove for S n m tnel' a8 wel l  as ,\vi n ter. Price $7 and up. 

HESS STOVE WORKS, 
2S:i :fi'rall k l i n  St., Chicago, ] 1 1 .  

OIL WELL SUPPLY CO. Ltd. 
9 1  &: 92 "'VATER STREET, 

P i t tsbu l'g h ,  Pn • • 
Manufacturers of everything needed for 
.A.�T:.!lS Z .A. :N"  �:.!lLLS 

either Gas, Oil, 'Vater. or Mineral 'rests, Boilers. Engineb. Pipe, Cordage, Ilrilhng Tools, etc. Illustrated catalogue, price lists and discount sheets on request. 

W H AT POSS E S SO R .  A CYC LO P E D I A  B R I N C S  
�N'"O�L:mDG-:m 

TO ITS 
OF ALL 

A R TS, C U S T O M S ,  
SCI E N C E S ,  R E L I C  I O N S ,  

H I ST O RY, L I T E R AT U R E , 
P E O P L E S, C O V E R N M E N T S .  

DODD, MEAD & COMPANY, Publ ishers , "5It�n!!!Y, N .  Y .  
SA J .RSME S  W A N TED. 

A dd" ess 

Pratt's Patont Snood Indicator 

T H E  GENERATl O N  OF STEAl\I. -A 
lecture by Geo. H. Babcock delivered in the Sibley College Course. I. The production of Heat. Furnaces 

Neatest and most efficient tool of the kind ever made. fur burning bituminoul:< and anthracite coal, wood. saw
IJarge capacity for variation in speed. Nearest approach dust. wa�te gas, natural gas, etc., d e�cri hect .  n. 'rhe 
to abRolutely C"orrect eount. Definite reading either Generation of Steam. General principles to he observed 
right or left. Price, nickel plated, in morocco case, $6. in the construction of boilers. \Vi.th 14: fignreR. Con-

MA�Ul<'ACTURED ONI,Y BY ��4�n�n6i��I.�·':J����·10��r:t��C��� b�uriic{�i��fsT'oriI°�e The E .  S .  C reeley &. Co. , and from all newsdealers . .  
Dealers in Electrical Machinery and Supplies of every :-�����iPiiijiiiii�ilj!j���ii description, a & .,.. D e y  �t • •  N ew Y ol'k, N .  Y .  I 

TH E  PENNA.  D IAM O N D  D R I LL & M F G .  CO.  
IH RDS n O R O ,  P A . ,  Builders of High Class 
Steam Eng'ines. Diamond Drilling and General 
Machinery. Flour I\Hll Rolls Ground and Grouved. 

.T A l\lE S  B. EAD�. -AN ACCOUNT OF ------.. --.- ----- ---------- --------
the life and labors of this eminent engineer. With a SEVERN AND MERSEY TC NNELS.pO�'�rait� ContH;\ned in.SClEsTIFlC AMEHICAN 8U.PPL�- Full description of these two important engineering l\tJi��T. No . .59 _. PrIce 10 cents. To be had at thIS works, with two engravings. Contained in SCl l':NTIFIC office and frOlll all newsdealers. [ A I\I E ltICAN SUPPLEM l';KT, No. 604-. Price 10 cents. To 

be had at thi� office and from all newsdealers. 
------------------------------------------------------------
THE CONTINENTAL IRON WORKS, 

SOLE MANCFACTURERS O}� 

CORRUGATED BOILER FLUES 
Under their own patents and those of SAMSON FOX o f  I,eeds, England. 

, llI ADE IN A LL SIZES, WITH FLA N G E U  OR I'],AIN E N DS. ---- 1 1�HOR. � 'l'ake Ferry from 10th or �3d St., N. Y., to Gl'eenpoint. � 
H 0 l\fl<J· }\IAD E IN C UBA T O R. -PRACTI· I -::::::::::::::::::::;::;::::;::;::;::;::;::::::::::::;:;;;::::;::;:;:::::;:;:;;::;;;:;:;;=. cal direct ions for the mtlDufacture of an effective incu- .-
��;��n''tth�rsmt;.''ye�ec������rbWS�'i'\,e':,�U��1thtd';r:t P U L L E Y S ,  H A N  C E R S PROGRJj;"S MAOH I N lC  "W O RKS, 
lions tor operating. With 4 figures. Contamed in SCI- F R I C  T I O N  C L U T e  H E  s '  ..A.. & F. EEO""'VVN. 
��Tn'lC AM lmICA" SUPPLEM I';NT. NO. 630. Price 10 • 44 Park. PIace. N". Y'. 'Cents. To be had at this office and from aU newRdealers. 

ARTESIAN Wells, Oil and Gas Wells, drilled 
by contract to any depth, from 50 to aooo feet. We also manufacture ��i!�Jt c�';;i�:f��:�:.q��� 

P U LLEt¥,S Cheapest, Lightest, and BeRt. Made.by I I  • Hardwood Split P. Co., Menasha, WIS. -------------------
T H E  C RANK'S STORY. - BY G. H .  E MODEL and L Send forCircnlars. 

XPERIMENTA C.E,Jones&Bro. 
-- A - CINCIN NATI, o. WORK SPECIALTY. (Mention this Paper.) 

STAN DAR D 

Ty�ewriter 
WON 

Gold Medal 
ANn 

Silver Medal 
For  Champ ionsh ip of the World ,  

A t  Toronto, in open �ontest, Angnst 13 , 1888.  
1 5 1  WO R D S P E R  M I N U T E ,  

WITHOIJ 'I' A N  E R R O R .  
The above is an authentic reC"ord made by Mr. Frank E .. McGurrin, at. Detroit, on .J anuary �l, 1889, on H memorIzed �entence, thus bf'ating aU prel'ioHs recvrdl!5 of correct work by thirty words per minute. and placing the 

H Remington " �t i ! 1  further beyond reach of competition. 
PhotographiC copies of certIfied work furnished on application. 

WYCKOFF, SE AMANS & BENEDICT, 
3;l,. Jhoadway, N e w York. 

(j°H�;:l:�!·�(�I. \�.I_kl�;;�l����·O���, ie s.'ilr��, 1ig�� 57. Army Bui1<:ling. corner ROllf<ton and Greene 'StreetR, New York. fi�eoruary 11, 1889.-Sealed proposa ls  in  triplicate for Construction of a Breakwater at Glen Cove Harbor, N. Y. , will be reepjvpd at til is office until twelve 
(12) o't;l ( )Ck noon. on \\Or edlle::.das, l\larch n, 1889. 'l�he uttentlOn of bid derR ii"l invited to the Acts of Congress 
�f.P��;��3.���b:�grv�r.' �f�5p:�g��1 41��b��:�It��' !ibi:a���: Further Information can be obtained at this office. D, C. HOUS1'ON ,  Lil) u t.-(  'olund 0/ RlI{lin l'('J'.�. ------ ----Dire o( J) 1'(' �hdll J,(  J' ] a ll t  (01' I m prov i u g"  11 0 11"'-ntOIl ] (' H I Vf>l'.  (;oll l l .-Engineer Office, U. S. Army. Room 57,  Army Building. corner Houston and nreene Street8. New Vork. February 11.  1889.-Healed 
r�og;�s�V�g i�I��;f��6�i� irl��e��rC(::n�r�aTib� I;��l:�d at this office until twelve (12) o'cloCk noon, on Wednesday, ::\larch 13, ; 8R9. The attent.ion of bidders is invited to the Acts of ( ' ongress approved February 26 1885. and February 2;�, 1887, Vol. 2:1, puge 3.12, and Vol. 24

'
, page 41-1, Statutes at lAnge. Further information can be obtained at this office. 

D .  C. HOUSTON, Li(' l f t . - ( 'I)lond of E'Hain('(-'f'.�. 

M 0 0 E L S I<:XPERJ ;\ I  E N 'l'A I ,  \VO I(  K AN}) 
1,](;[1"1' IU A C H I N E R Y .  

N .  ERLA N J) SEN, 107 Rivington Street, New York. 

Clark's Noiseless Rubber Truck Wheels Save floors. Anti-};"""'riction Casters . 
Rubber Furniture Ca�ter8, etc. Catnlogue free. Geo. P. Clark, Box J • .  Windsor Locks, Ct. 

-._--- -

ELECTRIC CONVEYO RS.--D ESCRIP-tion of two ingeniouR systemR for the electric carriage of smal l  packages. Illustrated with la engravings. Con-4-64. l 'rice 10 <,ents. '1'0 be had at this office and from all newsdealers. ----2nd � MACH I N ERY n 
N. Y. Much'y Depot, Bridge Store Hi, Franldort St., N.Y. 

USEFUL BOOKS . 
Manufacturers, AgrIculturists, Chemists. l£ngineers. Me

chanics, Builders. men of leisure, and profeshional 
men. of all clu:o;ses, need good books in the line of 
their respective call ings. Our post office department 
permits the transmission of boolrs through the mails 
at very small cost. A comprehensive catalogue of 
lH�eful books by different authors. on more tban fifty 
different subjects, has recently been published for 
free circulation at the office of this paper. Subject,s 
classitied with names of author. Persons desiring 
a copy. have only to ask for it, and it will be mailed 
to tbem. Address, 
M U N N  & C O . . 361 IJ roadway, New ¥ ol·k. 

$ 1 0 . 0 0  to $50 .00 �f,�;�i�g:r;i� ness. M llgic Lnntel'n� nll d V i e \VN of popular subjects. Catalogues on appl ication. Part 1 Optical. 2 Mathematical , 3 Meteorological, 4 Magic Lanterns, etC'. 
1" ilIA l'I A � SE, �� lU lldi Hon Stre e t .  C h i c a go, 1 1 1 .  

able Horse Power and Mounted Steam Drilling Machines for 100 to 600 ft. Send 6 cents for illustrated catalogue. P i e l'ce A rletduu 
a n d  Oil Well � u p p l y  Co" 

SO Beaver Street, New York. 

Edwards, C.E. The part played by the crank In developing the economy of steam in multiple cylinder engines. 
"'ith two :flgul'es. Contained in  SCIENTI.Il'IC AMERICA N 
SUl'PLKMENT, No. 64-1 . Price 10 cents. rl'o be bad at this office and from aU newsdealers. PHTHISIS.-A PAPER BY DR H. C. [ A N M S T H E T I C S, A LESSON F O R  

WOOd. describing in detail the new treatment of con- those who  use.-By J, .J.  CbilSholm, l\-1.D. Remarkable 8umption by sulphureted hydrogen. Contained in SCI- cases of resuscitation of patients apparently dead from "KN'l'IFIC Al\UJ H I C A X  SUPPLE;\I BST, No. ,;)!.4. Price 10 the inhalation of chloro'orlll. with methods used. Concents. To be bad at this office and from all newsdealer8. tained in  SCI H:.NTIFlC Al\UaUCAK SUP.P]�EMEX'J', No. 
GLACI A L  EPO C H S  AND THEIR PE-
I1odlcity.-By Adolphe d 'ARsier. A presentation of the considerations thut tend to establish the fact that the progreRsive cool ing of the earth mURt, in the course of ages, have produced circumpolar glaciers, and tbat the periodic and alternate return of these in the two hemispheres is c losely connected with tbe secular displacement of the perihel1on. Contained in 8CIEX'1'IFIC  AM l.-:It
leAN SUPPLEMEXT, NOS. 63 1 and 632. Price 10 cents each. To be bud at this office and from alJ newsdealers. 

N I CKEL ANODES,  

N I C K E L  SA LTS, 
R O U C ES, 

C O M P O S I T I O N ,  
BUFFI N G  WHEELS, 

E L E C T R O  &. N I C K E L  
P L AT I N C  O U T F I T S .  

pERFE�£visPA!:!� 
I L E 

B A R R E L  M A C H INERY. 

E. & R. HOLMES, 
BUFFALO, N. Y. 

EVERY USER OF MACHlNERt 
SHOULD LEARN 

How to Use Loose Pulleys, 
1s 11g1��� i�f���tb�t�3�g��S��?��t 8ent free to any address. 

VAN D UZEN & TIFT, Cincinnati, O .  

TO BUS INESS MEN. The value of the SCJE�TIFJC AAIEHICAN as an advertising medium cannot he overestimated. Its circulation many times greater than that of any similar journal is no rie ro 
w published. It goes into all the States and 'l'errito-s, and is read in all the principal libraries and reading oms of the world. A business man wants something 

�;:r �h�!O ::�t�i�i�g:l:rt�8:�e��i�n h� �i�t��l�;whs� vertises in the SCIEN'l'I.nC AMEUICAS. And do not t the advertising agent intluence you to substitute me other paper for the SCIENTIFIC A MERICAN, when so se fo fo ir ed 

lecting a J ist of publications in W CJ W O  yuu deCIde It is r your interest to advertise. This is frequently done, r the reason taat tne agent gets a larger commiSSIOn om the papers having a small Circulation thl\n is allow-on the SCIENTIFIC AMERICAN. For rates see top of first column of this page, or ad-e.s 
lll U N N  & co . . Publish el's, 

361 Broadway. New Y o,·k. 

dr 

Flies open bY 80 slightpressureo�thetbumb. Prints l , 2 o r  S lines. Highly Nickle Plated. When closed for pocket 
is size ofacommon Pencil. New agents make BIG JlONEY! 

The Koch Patent Flle, for preservlnl!' newspapers. Mag
azines, and pamphlets, has been recpntly improved and T 
price reduced. Subscribers to the 8CIEXTIF IC  AMRRI_ 
C A N  and 8C IEXTU'IC AMERICAN 8UPPLI<;l\1 I<:NT can be 

lX9.!!!m!,�l,p�X.,II.IU!!!ll!! 1 5c 
Terms FREE with nrstorder. Quickest shipments. Every-
bodv n� ... r!" on*"to mllork Linen, Cards. Booka. etc. Addre81 

IlALMAN MFG. CO., No. '1''1', Baltimore. Md., U.S.A. 

I :I'I�'" � �.1JloAGENTS :O�h�rx��rft�n�� ��J'�I�� f��i�h�.;g:r,prlfree��:l �gl'l<I �rA�s�r f�;gr��t1�� 
.. SClKN'rlJo'LC AMERlCA""N." In gllt. Neces.ary for every one who wishes to preserve the paper. Address 

- - EO.A. SCOTT.New YorkClt>-

BRIDGE C ONSTRUCTION, DEVEL-
opment of.-A paper by Prof. 'V. P. 'rrowbridge, giving 

h· t f th t f b Id' b ·d I Itl riC�� ��y s�me er���'kab\� i�fto:iIC ��rd���.ngc�nt�ig�d in SCU:XTIFIC A1\I1�UICAN S U PPLEMENT, No. 63 'i .  Price 10 cents. '1.'0 be had at this office and from aU n ewsdealers. 
_. 

M A D E  W I T H  B O I L I N C  W AT E R . 

E p P S , S 
C R AT E FU L-CO M FO R T I N C  

C 0 C 0 A 
M A D E  W I T H  B O I L I N C  M I L K .  

AGENTS $75 per m o nth a n d  expenses 

WANTED paid any active man o r  woman t o  sell our goods by sample and live at home. Salary paid 
ON ��:���l�n�n!:.�):�::: �?R���n�� !:�� lj��t 

SALARY. ;?��;e c�.t;:!8t�!.an;}��:. Sllver-

MU N N  & C O . ,  Publishers SOIE"TIFIC AMERICAN. 2 DEAFNESS and Noises In 5 
5% SAVING T�E ����r:� ��Ta���:ft:f1y��c��:'K.LE� 0% Positive in Its aotlon. �a.iJy te8te�. Yo attendance reqnlred. Endorsed by Under-

writers. The J. V. Mack ey ()o . ,  7&-80 So. Water St., Syracuse. N. Y., U. S. A. 
F'::'f!'�'¥lt������a Tubular Ear Cushions. Whispers heard dis� I tmctiy. Unseen, comfortable9 selfadjusting. 

succe8j{r,l whenaU rente�ail. SOld onlY CE and REFRIGERATING MACHINES 
�[� N .l'Wr?t�,� �.:f�f'� illus'f::te�o6;')'1:'�f proofs FREE. t he Plctet Artificial Ice Company (limited) , Room 6 ,  Coal & Iron Exchange, New York, 

64�, Price 10 cents. To be had at this office and from all newsdealers. 

WANTED .  �����f!.!tI� �,�g�Ie" t,U;rO:.�1� first-class order. Alsu Pipe Threading- M�chine. taking up to and includinl!" 41 1 j an Engine I .. athe, 10" or 12" swing ; a Shaping Machine ; a Forge j an Anvil ; and a Vertical1y Adju�table \Vood Sawing 'rable. Address, with full part i (,111a1'8. 
P. O. U RA\YER 37'.  WA RS AW ,  N .  Y. 

AN A lll E H Jt: A N l' A 'l' E N 'I', which has been introduced in Germany, where it gives a net profit of 10.000 marks a year, is for sale. Addl'ess offers to H., fl802, care Haasenstein & Vogler, Magdeburg, Germany. 

T� Scientif i c A meri can 
PUBLICATIONS FOR 1 889. 

--0--

The prices of the different publica1jon$ in the United State8, Canada, and Mexico are as foHows ; 
RA'l'ES BY MA<lL. 

The Scientific American (weekly) bne year $3.00 
'l'he Scientitic American Supplement (weeklY), one year. • . . . . . . . . • 5.00 
The ScientifiC American , Export Edition (nronthly) one year, . . . • . .• • • � $JJ6 
'l'he Scientific American, Architects and Builders Kdition (monthly), one year. . 2.50 

COMBINED RATES. 
The SClentitic American and Supplement, . $7.00 
The ScientifiC American and Architects and Build-ers ��dition, . b.OO 
The Scientific American , Supplement, and ArChi-tects and Builders Edition. ' 9.00 

Proportionate Rates jor Six Months. 
This inclnrteF postage, which we pay. Remit by postal or express money order, or draft to order of 

M U N N  & (:0 . . 361 B " oadway, New York. 

Odinbnrg;, .Iud" Nov. 20,-DYke's

. 

ooard and ha,r in 4 woob. On .. Pkg,doth� 
Beard EliXIr has prodMOO a heavy � work of3. Guaranteed now, four times tb .. 

JOHN MILLARD write! from � DYKE' 8 B .... rd Elixir grows th .. h .. avi8ll� 
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I n 81de Paae, each i nserti on Goo _ _  .,. a cents a line. 
Hack Palre, each i n serlion - - - $1 .00 a Une. 

The above are cbarg-es per a.gate hne-about eight 
words per line . This notice shows the width of the line ,  
and i s  set in agate type . ..i:Gngraving's may head adver
tisements at the same rate per agate line , by measure
ment, as the letter press. Advertisements must be 
rece ived at publ ication office as ear ly as Thursday morn. 
i nl! to appear in next is sue. 

I N STA L M E N T  B O N DS. 

Thirty·n inth Annual Statement 
--Q F THE---

National LiD lnsnranco C� 
M O N T P ELI E R ,  VERM O NT.  

J a n u a ry,  1 889. 
f.:'::!�ra�';,

e
t\l'!: Wl:�pif; ii, isss: 

��f�lt�'il'�\��:O��I�,t��I�� 'Ex: 
Ass��:3i�'ui�;1�'1��� : : : : : : : : : : : : : :  : 
Total liabili ties . . . . . .... . . . .. . . . . . . . . . 
Surplus by Vermont, New York and 

Mass . . . . . . . . . . . . .. . . .. . . . . . . . . .... . . 

$ 1 , � 8 1 . 1  " 3 . 3 "  
�60.3 64. 0 1  

1 , 1)4 1 , 1) 3 ". 38 

942, 0 1) 1I . " � 
1) , 1 114, 1 1 2 . 29 
4 , 3 " 3, 2 I) a . 8 3  

820,81)8.46 Surp lus by Pennsylvania and Mary-
land Standard . . . .. . . . . . . . . . . . . . . .  1 , 1 01) . 63 1) . 1) 3  

�gll�\�� i�'�':.t
c
:n�r�i���urJ��ss.:.: 3 2, 3 1 2, 3 03.00 

Tg�lr.!r:;:,�rfi:,;ceii>i:s of tiiis Com paM b'!��e���fe� Its Death Losses by more than $ 190,000 ! 
UHARLES D EWE Y , President, 

EDWARD DEWEY, Vice-President, 
GEO. W

i ���JG'ii"±'O'l Treawrer. 

J'titufifi t �mtrjtau . .  
Patont Rivotod Monarch Rnbbor ' Boltin�. 

Cblcago, 

PNEUMATIC DYNAMITE TUR PEDO 
Gun.-An exhaustive account of this new: weapon a:nd 
of the exper iments made wIth i t ;  along WItI!- a des�rlp
tion and f l Iustration of a proposed dynamIte cruIser .  
with 6 1i/itures. Contained in SCIEXTIFIC AMEBICAN SU I:w 
PLEMENT, No. 1)9a. Price 10 cents .  To be had at thIS 
office and from aU newsdealers .  

J E N K I NS' AUTO M AT I C  A I R  VALVE 
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an expans ible elast ic plug of 
Jenkins Packing, made special
ly for the purpose, thus insur. 
ing a perfect seat. 

Finis{:JCl�fc��1 ����e�·. $7.50 
Drip Cups for same , - - 2.00 

i�sfo�J:�o��\�tSsl., ¥bfI��'k 
S
J;;a�j,Jr� ��,��l�,,��: 

Scientifi c B� Catalogue 
RECENT L Y  P U II I ,I S H ED. 

Our new catalogue containing over 100 pag-es, inc ludw 
ing works on more than IIfty different subjects . Will be 
mailed tree to any address on appl icat ion . 

M U N N  & C O . ,  Publishers Scientillc American, 
a61 B roadway, N ew YOI·k. 

:Da: C> T C> H..S. 
The most effiCient and economi. 
c al means of obtaining from onew 
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n
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San Francisco, Boston, Mas •• 

------=-���-�---��-----
THE COPYING PAD.-HOW TO MAKE 
and how to u!!P ; with an engraving. Practical directions 
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letter to the pad ; bow to take off copies of the letter. 
Contained in SCIENT IFIC AMERICAN SUPPJ�EMENT, No. 
438. Price 10 cents . For sale at this office and by all 
newsdealers in all parts of the country. 

S A W S Wanted 50.000 Sawyers S A W S a n d Lumbermen to 

A send us their ful l  address for a copy of Em- A erson'. m::r- Book of ";A WS. We are IIrst 
to introduc�  NATURAI� GAS  for heating and 

SY�AL�S[ M�ll[��lt \��� W��KS 
W B B U R N S  P R O P ' c  

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

granted to Alexander Graham Bell, March 
7th, 1876, No. 174,4615, 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 consequencell 
thereof, and liable to suit thE-refor. 

INV ENTORS and others desirin..r new articles manufac
tured and introduced, address P. O. Box 86, Cleveland, O. 

the greatest amount of work with 
the use of the smallest stream 
of water , special ly adapted for 
running cheaply and efficient ly, 
Pr inting Presses, Elevators, 
Church Organs , Coffee MiJlb , 
Sewing Machi nes, IJathes, Den
tal Contrivance s , and in fact, 

W
tempering- �nwl!I with wonderful effect up-

W on improving their quality and toughness, r?t � '= enabling us to reduce �rices. Address -.1.- � � 

Is Fire and Water Proof, keeps Iron from r ust . Wood 
from decay. Is Dot aHected by heat or cold, salt water, 
ac id or alkal l solutions. Is unexcel led for Tin and Iron 
R() l )f�. CarEl, Bridlles, \Vharfs .  Hulls �  Iron Clad, Brick, 
and \Vooden Buildings ,  and al l  work where wear is re
qui red. The basis is l i m �eed oil . asphaltum, and vulcan-
��
e
i� ;gt
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i
g�r :ai:

h
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\Ve wish  to establis h agencies with respons ible parties. 
For samples and pr ices address 

Eagle Paint & Varn ish Works , 
p, O. Box 30, P itts bu rgh,  Pa. 

R I D E  C Y C L ES ! 
VI CTORS A RE BEST ! 

BlCycles, Tricycles, and Safeties, 
Send for free iJlnstrated 

Catalogue. 
Overman Wheel Co. ,  Makers, 

BOSTON. MASS. 

ELECTRO M O T O R. S I M PLE, HOW TO 
make. By G. M. Hopklns .-Desc rlptlon of a small e lectro 
motor devised and c onstructed with a view to assisting 
amateurs to make a motor which might be driven with 
advan tage by a cur rent derived from a battery. and 
whic h  would have sufficient power to operate a foot 
lathe or any machine requir ing not over one man power .  
"" ith 11 figures. Contained  in SCIENTIFIC AMEltlCAN 
SPPPL"""NT. No. 6 4 1 .  Price 10 cents. To be had at 
this office and from all newsdealers. 

STEEL BA.LLS. 
For A n ti-Fri cti o n  Bearings, of Best Ca"t Steel . H ardened, 
Gl'oun d ,  a n d  B u rn ish ed , from 
8-16 In. to 2 ib. diamete r. 

In quality and denSity of metal, 
in uniformity of temper , and in nc· 
c uracy and nicety of finish warrant
ed unequaled. pr Samples and prices on applica
tion. 

THE PH ON OGRAPH.- ·A DETAILED 
descr iption of the new ana improved  form of tbe pho-
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MENT, No. 63 2 .  Price 10 cents. '1'0 be had at tbis 
om�e and from all newsdealers. 

AN EW C A T A L O C U E VALUAn�PAPERS 
Contained in SCIFlNTIFIC AMERICAN SUPPLEMENT, sent 
free oj charge to any address. 

M U N N  & (; 0 . ,  36 1  Broa d w ay, New York. 

PAT E N T S .  
MESSRS. MUNN & CO., in connection with the publi' 

catlon of the SCIENTH'IC AMERICAN. continue to ex
amine improvements, and to act as Soli citors of Patents 
ft Ir lnvenr,ors. 
ex�;l�€��n:g� ��s;n�:vt�eZn��le�a�lem�fo���e 
preparHt lOn of Patent Drawings , Spec itlcations . and the 
prosecution of A pp l icatioJ)Q for Patents in the United Stfltes . Canada. and ]!'oreign Countries. .\1 essrs Munn & 
Co. also att,end to the preparation of Caveats . Copyrights 
for Books. LabelS, Re issues. A ssignments. and Repor ts 
on Infringements of Patents .  All business intrusted to them is done with special care and promptness, on very 
reaaonable terms 

A p8.D;lphlet sent free of charge , on applicatlon. con-
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.... esigns , Patents , Appeals . Roissues , Infringements, As
signments ,  Rejected Cases , Hints on the Sale of Pa
tentl, etc. 

We also send. f'tee of CMf"ge, a Synopsls of Foreign Pa
tent Laws , showing the CORt and method of securing 
patents in all the prinCipal conntries of the wor ld. 

m:.JNN &: CO. , Solicitor. ot Paleo&a, 
361 Broadway, New York. 

BRANCH OFFICIIlS.-No. 622 and b"24 �' Street, P .... 
clllc BuildIng, near 7th Street, Washington, D. C. 

S EllIERS U N ,  SMI'I H & CO. (Ltd.), S g( .  t · f ·  Gl • Beave,' Falls, Pa. � t t t U  I I t  �mtrt taU 
any .r����I�m���ha��d'rau I I C  
Street, Bin g h amton, N .  Y .  

PETROJ"EUM FUEL.-AN ACC OUNT 
of the Pennsylvania Railroad's experiments with the 
U rquhart system of burning petroleum on locomotives, 
and also of t he exper ience of the Grazi-Haritzln Ran .. 
road with coal oil as a fnel .  Contained in SC I ENTIFIC 
AMERICAN Suppr,EME"T No. 6 1 1) . PrIce ten cents. 
To be had at this oIDce nnd from all newsdealers . �I\CBIN I ST S ' SUP � L AT H E S V ... S f\; S E N D  1 3  C E NTS 'P C H U C K S  -<,o° L::. 

F o R  I L LU S T RAT E D  CATA LOG U£'l../� � ""s SCREWS M O N TGOMERY &(0 lOS FULTON S 1'  N Y  J' 0«0.\ C A�I P [ R S  m 

THE MODERN I C E  YACHT. - BY 
Geo. W. Polk. A new and valuable pape r ,  containing 
full practical directions and spec ifications for the OOD
stmction of the fastest and best kinds of Ice Yachts of 
the latest ,  most approved forms. ll\ustrated wIth en
gravings drawn to scale, showing the form ,  position, 
and arrang-emeut of all the parts. Contained in SClEN-
�����. A!oE�eFc:�1 ai¥fi�L:��";;�d��·aJ>;lwsd�.if�: •. lO 

D E L A F I E L D' S P AT E N T  SA W C L A M P .-1889  PATTERN, 
Stronger than the old style. Clamp 

without blade, 50 centsa )'Ietal cutting 
blades � inch wide, 7 cents each, 70 cen ts 
per dozen j I i nch wide, 40 cents each. -=""''''''' AU P�l��rite j�)
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Barnes'  Foot· Power Machi nery W O RK I N O  M O D E LS ��h�;fr�
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successors 
e r ing its capacity und the accuracy of 
your No . 4 I�athe. [ do not see how it 
can be produced at such low cost. The 
veloc ipede foot-power is s imply e le
gant. I can turn steadily for a whole 
day, and at nigbt feel as little t ired 
as if I had been walking around." 
Descriptive Price List Free. 

W. F. & JOHN BARNES CO., 
1999 RUBY ST., Rockford. Ill. 

ARCHITECT URAL DESIGNS. ELE-
ments of.-Two lectnres by H. H .  Statham. Treating of 
a.rehitecture as au intellectual art, whose aim is to r en
der bulldinlls objects of interest and beauty, and not 
mere utilitar ian walls. doors , and rooffo1. With 76 illus
trations . t. ontRined in 8C I E S T I F I C  AMERICAN  8up p r  .. I�. 
M " NT S ,  Nos .  633 and 634. Pric e, 10cents each. To be 
obtaIned at tbls office and from all newsdealers. 

GHARTER'S GAS ENGINE-. 
2 to 25 H. P. The Simplest, most Reliable, and 

Economical Gas Engine 
in existence. 

An impulse at every re volution. 
Perfect steadiness guar'lnteed 
for Arc or Incandescent Electric 
Light •• 

Independent of gas works when 
desired, and lunk" s i t s  o w n  

�rfea:t� o�':�o�i :1�eC�::� ::� hOU l' t o  ench i nd i cated H . P. 
A l'el'fec tly Sale Motol' for 

________ ...! A l l  Places and Purposes. 
New York Agent, JOHN J. BOCKIE, 47 Dey Street. 

Cbicago Office and Salesroom, 152 },ake Street. 
For c irculars and prices . uddress 

The Charter Gas Engine  CO. 
P .  o.  B ox 1 48. STERL ING. ILL. 
ER IE  ENGI N E  WORKS .w����;��:;�m�R�FPA 

$ TA.T I O NA R Y - PO R TA 8 L E -AG R I CU L.T'JR A L  E N G I N E 5 S T,A.'TI O N AR Y - P O R TAB L E  V E R T I C ,.a.. L 8 0 1  L E  R S 

ICE-BOATS - THEIR CONSTRU CTION 
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construction. VIew. of the two fas�est ice-salling boats 
used on the Hndson r iver in winter .  By H. A. Horsfall, 
M.E . ContaIned In SCIENTIFIC AMERICAN SUPPLE
MENT, 1 .  The same number also contains the rules and 
regnlat,lons for the formation of Ice-boat clubs , the sail. 
Ing and management of Ice-boats. Price 10 cents. 

VELOCITY OF ICE BOATS. A COLLEC. 
tion of interesting letters to the editor of the SCIENTIFIC 
���:�t�g°'I.��e 
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e �"fts, �'li 
faster than the wind which propels them. lliustrated 
with 10 explanator y  diagrams. Contained In SCIENTIFIO 
AMERICAN SUPPLEMENT, No. 2 1 4. Price 10 cel!ts. To 
lie had at this office and from all newsdealers. 

A ddress JO l i N  A .  ROEBLING 'S SON", Manufactur
ers, 'rrenton, N. J . ,  or 117 Liberty Street, New York. 

Whee ls and Rope fol' conveying power long distances. 
Send for circular . 

ESTABLISHED HALF A CENTURY. 

UARYIN�S J" F I RE &BlJRGlAR 

S A F E: S  
IiAVE MA�JEr4;r.fp�QVEMEN1S 
ROT fOUND ��HER tJLAKES 
THAT Will W E LL REPAY AN 
INVESTI GATI O N 
EJy Tt\OSEO��I�E T O  SECURt 
THE BE.ST ·SA'FE 

.MAR,VIN SAFE co, 
N EW YO R K ,  P H I LA D E L P H I A, 

LON D O N .  E N C LA N D .  

W E I T M Y E R  P A T E N T  F U R N A C E .BoN:::rT!lf;;:y 
IDE Automatic Engines, Traction and Portable Enl{iu es, 

STE.4.:Da: H..C>.4.:J:> v. "R. C>lIIl11EH.. S, 
Manufactured b y  FO U N DRY & MACH I N E  D E PT., Harrisburg, Pa., U . S . A .  

New York Office, Messr •.  Flemlnj( & Kimball, 1 7  Dey Street. New England 
Office, Messrs. John Post, Jr .  & Co ., 70 K ilby Street, Boston. Baltimore 

OIDce, Messrs. Thomas K. Carey & Bro ., 26 Light Street. 

ESTA B LI S H E D  l S46, 

The Most Popalar Scientific Paper in tile World. 
Only 83. 0 0  a I!l�r��b'!;:�JrJ;��

.
alre . Weekly. 

Thilll wIdely cl rcul o l eli and splendidly lllustrated 
paper Is publ ished weekly. Every number contains s ix
teen pages of use ful lnfotmatlon and a large nnmber of 
or iginal engravings of new invent10ns and discoveries, 
representing Engineer ing Works, Steam l\l uchinery, 
New Inventions. Novelties i n  Mechan1cs , Manufllctures, 
. ChemlstrY, l<:lectr lc lty, Te legrapby, Pbotography, Archi
tecture, Agr icnltnre. Horticulture , Natural Hist.ory, etc. 
Complete List of Patents each week. 

Te .. ... .. o f Su blc>"i ption .-One copy of the SCIEN
TIFIC A"ERICAN will be sent for one l/ear-52 numbers
postage prepaid. to any subscriber in the United States 
or Canada , on receipt of tI . .. ee dol l o .'" by tbe pub
IIshers ; six months , $1.50 ; three months, $1.00. 

Club ••  -Special r ates for several names, and to Post 
Masters. Wri te for partIculars. 

The safest way to remit is by Postal Order ,  Dr..:t; or 
Express Money Order. MonHY carefully placed InsIde 
of envelopes , securely sealed, and correctly addressed. 
seldom goes astray, but is at the sender'. rIsk. Ad
dress all letters and make all orders , drafts, etc" pay· 
able to :M:'O'NN &; CO., 

36 1 B roadway, N ew York.  
• 

T � E  
Scientific Amer ican Supp lement. 
This is a separate and distinct publication from 

TH< SCI E"TIFIO AMERICAN, but Is unlform therewith 
In size ,  every number contain ing s ixteen large pages fun 
of engravings. many of which are taken from foreign 
pape rs , and accompanied with translated deSCriptions , 
THE SCIENT I FIC Al'tJ ER ICAN SUPPL ICM ICNT is published 
weekly, and includes a very wide range of contents. It 
p resents the most recent papers by eminent writers in 
all the prin Oipal de partments of Science and the 
Useful Arts ,  embraCing .Biology, Gecloe;y, Mineralogy, 
Natural History, Geography, A rchreology. Astr onomy. 
Cbe l l l istr y ,  ElectriCity, Ligbt. Heat, �Iechanical Engi
neering. Steam and Railway Engineering, � l ining, 
Shi p  .Bui lding, Marine Engineering, Photogr aphy, 
Technology, Ma.nufacturing Industr 1es , Sanitary En .. 
gineering-, Agriculture, Horticulture, DomesUc Econo. 
my, Biography, MediCine, etc. A vast amuunt of fresh 
and valuable Information obtainable in no other pub. 
lication. 

The most important En(linemng Wm'ks, � I  echnnl.ms, 
and Manufactures at home and ab"or.d are i llustrated 
and described lu tbe SUPPIoEM E " T. 

Pr ice for the S l'Pl'I.lOMENT for the United States and 

Canada, $5.00 a year , or one copy  of tbe SCIENTIFW AM. 
ERICAN and one copy of the SUPPL E M < NT, both mailed 
for one year for $7 .00. Single copies 10 c ents. Address 
and remit by postal order, express money orde r, or check, 

lll U N N  & U o . ,  3 6 1  Broadway, N. Y .. 
Publishers SCIKNTIFlC AMEltiCAN. 

• 

Building Edition . 
THE SOIENTIFIC AMERICAN ARCHI'fECTS' A ND 

BUILDERS' EDITION Is Issued monthly. $2.50 B year. 
SIngle copies, 25 c ents .  Forty lllrge quarto pages , equal 
to about two h undred ord inary book pages ; forming a 
large and splendid Magazi n e  of A " ch i t ectllre,  rich
ly adorned with eleaant plates in colors, and with other 
fine engravings ; Illnstrating the most interesting ex
amples of modern Architec tural ConstructIon and 
allied subjects. 

A special featnre is the pr esentation In each nnmber 
of a var iety of the latest and best plans for pr ivate resi
dences .  City and country, including tho�e of very mod
erate cost as wel l as the more expensive. Drawings In 

perspective and In color are given, togetber with full 
Plans , Specillcatlons , Sheets of Details, Estimates ,  .. tc. 

The elegance and cheapness of thIs wRIlnlficent work 
have won for it the I�lI rae8t Ch'c u l n t ion of any 
ArchlteCmral publication In the world. Sold by aU 
newsdealers . $2.50 a year . Remit to 

MUNN & CO., Publishers, 

361 Broadway, New York. 

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

ENEU JOHNSON & CO. 's INK. Tenth and Lom. 
bard Sts., Phila., and 47 Rose St., opp. Duane St., N. Y. 
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