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BRIDAL VEIL FALLS, SNAKE RIVER. 
Although the Columbia River is the most important 

of the great rivers emptying into the Pacific, the Snake 
River, its princ ipal tributary, is probably the most re
markable of all the Western rivers. The Columbia 
River, owing to the fact that it is navigable for a dis
tance of some 115 miles from its mouth, oIfens up the 

NEW YORK, JULY 6, 1889. 

heart of Oregon, and makes its inland towns accessible 
through the Paeific to all parts of the world. In the 
course of time serious obstructions that are found in 
the Columbia River at the Cascades and at the Dalles 
will doubtless be overcome, and it is probable that 
navigation will be possible throughout its course for 
several hundred miles. The Snake River is navigable 

[$3.00 A. YEA.R. 
WEEKLY. 

for 80me 180 miles above its point of juncture with the 
Columbia, althou gh this Rtream is noted far more for 
its rem arkablll physical characteristics than for its 
commercial or utilitarian advantages . 

The government is at present building a canal at the 
Cascades which will connect the Lower Columbia with 
45 miles of navigable water above that point. This 

BRIDAL VEIL FALLS FROM ABOVE THE FALLS.-[From a photograph by Towne.] 

BRIDAL VEat p.... LOOKIlfGUP SNAKE· RIVER.-[From a ptlotograph by Towne.] 
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2 [JULY 6, I� .. 
wonld render the river navigable ail far as the town of � . t.fi � . 

TO WADB SUPPLY FOR !lEW YOn CITY. 

the Dalles. This work is well nnder way, and will be of �nt. lit SUttlel.. In the course of municipal growth, New York should 
great importance in developing the Upper Columbia. absorb her suburbs in the order of their coming. This 
The oo.nal will be 3,000 feet long, with a draught of at ESTABLISHED l.S45. is the ideal conception of urban expansion; but if by 
least 8 feet. order we mean regularity of position, we find that New 

Surveys have been madea.bOve the Dalles with a view MUNN & CO., Editors and Proprietors. Jersey and Connecticut already pos'less more than half 
of conducting a similar work at this point, and thus PUBLISHED WEEKLY AT of the neighboring territory which rightly belongs to 
connecting, by means of locks, the Upper and Lower No. 361 BROADWAY, NEW YORK. the metropolitan area., and that Brooklyn will credit 
Columbia. The government have been clearing away to herself the townships of Long Island, from mere 
rocks and obstructions in the Upper Columbia and o. D. MUNN. A. Eo BEACH. proximity. 
Snake Rivers, so that now the former has a depth of In the narrow tract extending north along the 
IS%' feet at low water aDd the latter 4%, feet draught as TIIlRMS POR THE SCIENTIPIC .&eMEKICA.N. Hudson, we must, therefore, find the districts to be 
far as Lewiston. 

. 
One oopy, one year. for the U. S. or C&nfoda ........ ............ ..... .. 83 00 acquired in succession, one beyond the other. There 

The Upper Snake River, however, is one of the most One oopy,slx months,lortheU. S.orCanada ............... .......... 130 is some likelihood even of this section becoming still One oopy, one year, to any foreilln country belonglDll to Postal Union. <& 00 remarkable streams with which we are familiar. It Remit by postal or expre •• money order. narrower and partially unfit for occupation, for, as is 
offers an absolutely impasflable barrier between North- AuatraUa and New Zealand. -Those who de.lre to receive the well known. the supply of· water for the city has been 
eastern Oregon and Idaho .

. 
It has cut its way through ScIBNTII!'IC AMBRICAN. for a little over one year. may remit £1 in current gathered here for fifty years. and work is progressing 

th� black basaltic formations to a depth of from 2,000 Colonial bank notes. Address within the same limits to dou ble the volume gathered MUNN &; co .. 3111 Broadway. corner of Franklin Street. New York. 
to 5,000 feet, with walls so precipitous that ascent or Tile IIIclenllftc A.merlcan Supplemen1 and delivered. We published in the SCIENTIFIC 
descent is absolutely impossible, while the stream that II a dl.tlnct paper from the SCIaNTII!'IC AMBRICAN. THB SUPPLBMBNT AMERICAN SUPPLEMENT, No. 697, an article by R. D. 
flows at the bottom of this frightful chasm is a. roaring 1.I.sued weekly . . Every number oontains 16 octavo _e .. uniform In size A. Parrott on the influence of water storage as exhi
torrent that is and must remain alwa)s unnavigable. with SCIBNTII!'IC AMBRICAN. Term. of .ub.orlptlon for SUPPLBMBNT. bited by thp condition of the Croton basin. to.OO a year, for U. S. and Canada. ","00 a year to foreign countries belonl(-
We present herewith views of Bridal Veil Falls, one Inll to the Po.tal Union. Slnllle coples,lUcents. Sold by all newsdealers A comparison is here made between the three hun-
of the most beautiful and graceful sheets of falling throughcut the country. dred and sixty square miles comprising the drainage 
water on the continent. A good idea. of the nature of (:nmhIDed Ratea.-The SCIlINTIl!'IC AMJ!RICAN and SUPPLaMBNT area of the Croton river and forty·five hundred square 
the caD.on may be had frOID the photographs, although will be .ent for one year. to any addre.l ln U. S. or Canada, on receipt of miles of other suburban country in New Jersey. Con-_ cIrJIl4 .... 
at this point nature is not as wild as it is at other The safest way to remlt loby dreft,poltal order.expreslmoney order. or necticut. and New York. 
places along the ri ver. • r.8Il1.tered letter. Like all studies based upon the results of the various 

. I. , .. Auatralla aud New Zealand.-The SCIKNTII!'IC AMBRICAN and censuses, this one is full of surprises, and brings in 
An Important Electric LI ... h1In'" SaU. SUPPLBMBNT will be .ent for a little over one year on receipt of £2 0Dr- t t t th f" t· . . d - - rent COlonial br.nk notes. S rong con ras e errors 0 Imaglna 1ve opinion an 

On May 21, 22, and 231 at Pittsburg, Pa., before Jus- Addre.s l\IUNN &; CO .• 361 Broadway, corner of Franklin Street. New Vork. the rulings of fact .. The densitY- of population in the 
tiees Bradley and McKeen an, the final hell-ring in a Croton valley is first noticed to be relatively low, then 
suit brought to test the right to the modern incaildes- :NEW YORK, SATURDAY, JULY 6. 1889: to show an actual decrease-both in .. spite of the.fJWt 
cent lamp occurred. It was brought by the Westing- that thirty years ago the density was normal and the 
house consolidation against the Edison companies as ConienS.. growth rapid. 
infringers of the Sa�yer-Man patent. This is the UUnstrated articles are marked with an aaterisk.) So marked is the retltrdation in the whole basin, that 
patent that was granted in 1885, after some five years the period of doubling in population is one hundred . te f d" th P te t Offi b ·t 

Alarm. bn'lliar. McIntyre'.·...... 4 Invention •• electrical .............. 10 
lD r erence procee lOgs 10 e a n ce .e ween m�III�c::
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... ..... · . ... .. lg l:�::llg�::'r.:���'i."J.��:::::::::::: l� years longer than that of any division under consider 
Edison and Sawyer. In the Sawyer lamp the fibrous AttaChment, �rB8Iilii,(·iii8ciiine: Invention •• meehanlcal ............ 10 ation. Attention is also drawn to the lack of increase 
loop-shaped conductor was used. Admitting the old BelPo::�?;rexi;eri.;nce:::::::·::::: 3 l?a�r.��

on:re':���l
l
a:G:�8:ti; 

.. 8.iid· 10 in the assessed valuat.ion of property. The proof of 
lamps of the years 1841 to 1878. it was contended by t�����a::�flci.'fI��:

e
::;.:.:::::lg Mac1.�:'=iier·.i;;,iCiiiii.;.;:.:::.: � actual retardation unaecompanied by an increase of 

the complainant that the Sawyer-Man lamp of the �!::e::'::..�r:mjj.·siiiltii;,j,;:::: � tf:::�:::r��t:n'rn;.��?::::: g valuation brings forward an inquiry as to the right ex 
latter year was the first successful one. The defend- �:I�::t;�':..':::.':ralpower:::.::: 1� tf������':.=�,;,;o1i.:::::::. 3 ereised under the acts of the legislature of taking smal 
ants argued in opposition. claiming that Edison in 1877 &::g:-:;.'lrlrg:�:-:�o�iiliDK;W;.iited ¥ tf��:;.�'t.,�I�r.�������:::: � areas for storage purposes and at the same time in 
gave the first successful lamp to the world. The case ���"r!;��!:a:t���:::::::::::::: � ��=.a::o�:::Iiic:.:::::::::::::: � juring large tracts. 
was notable, not only by the extent of the interests in- ���'II����8,":

d
T�c:::;.·:: . . ::: i ��::,�.

p�r�:?��::::::::: :::::::: � The land so far condemned is insignificant in area as 
volved and the fundamental nature of the patent con- BJrll. ourlou........... .......... /; Produotlon.lIour. facts ...... . .. ... 7 compared with that injuriously affected by such ap &i:J'pt. exploration fund... ........ 9 Railway., elevated. N. V. city.... 8 
tended for. but also by the eminence and number of Bfectrlolty on war .bips ............ 9 Rattle.nake, reourved .............. 7 propriation. To say that the working of the law is Elevlltor. Otis, trial...... .......... :I Seattle. burnillfl of..... .. . . . . . . . . . . .  3 
the oounsel. The Westinghouse interest was repre- lDnd. wbat wlll It be? ...... ... . .... 8 Snake. joint ...... .......... .......... 2 justifiable is a misinterpretation of the principle of 
sented by a number of attorneys, among them Edmund i!!l�i��rii\T.���:��::::::·:·::::: I =�:i���'i&i��:.

I
���:::::::: ! eminent domairr, while to claim that the city should 

W .. ,etmore, AD!oS Broadn�. J. Edgar Bull, and Frank Fen�er. car, wi. ndow. Waller &; 1 �:.V:7.·c����·�':C�rx.s:.
I��.

::::::
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5 buy every acre of the watershed is preposterous, since . , C&rlatedt I II .!:hennQllleter •. cJinloal.1Iaaatock , L. Pope, of this city; while Mr. B. F. Thurston, of -;'00 •• 11004; how'i,;iDj,j[,j":::::::: 9 &; Chavez' ............. . , .......... the city will soon have tOgo elsewhere fora,n adequate 
P 'd M ·  B P L f N Y k . h GlU'den.soolollioal.natlonlll . ... .. . 6 Th lnlfll to know. ten ... ............ 1\ supply. rov
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Ga .... �:::�nlm'r:,.:��I.��: .��: 8 ;p,�'!:':'ai-��'3::n ':,�e:: :':.: :.::::: i The deduction to be made from the tables and stat� num er 0 0 ers' app are or Ison In eres s. asheesb .moker. dream......... 1\ Vllrl in Berlin Garden·. ...... . . .... 9 
Up to the present no decision has been rendered. l�e':'J'�t�gSi,jr;.i:·::::::::: 13 ;l"J:; ��::::t���A':r:'iioii:::: ! ments given is that the prosecution of the work has 

•• • •• ·lnventlon .. corpo .... tlon. retard.. 3 Worsteds and woolen.............. 2 had a perceptible and measurable effect in preventing 
Sa,eee .. fni Trial oC 11l. SeClond Ott. Eleva10r a1 immigration and the increase of taxable property. The 

1he EUrel Tower. TABLE OF CON'l'ENTB OF importance of this result as a lesson for the future can 
The official trial of the second Otis elevator in the be understood when we say that the present storage 

south pillar of the Eiffel tower was successfully carried SCIENTIFIC AMERICAN SUPPLEMENT capacity must be increased threefold before the suppl� 
out. on June 8. in the presence of M. Al phand, M. Eitfel, J of water can be doubled. 
and the Lift Committee. Four hemp ropes. holding No. 705. After showing the obvious detriment of water storage 
the cage-loaded, inclusively, up to eleven tons. on the' to rAm.ons which in the nat.ural course of events should Por 'be Week IIlndlnlr .;rnl,. 8, 1889. -e� 
first slope-were cut silDultaneously at a given signal, be occilpied by homes, Mr. Parrott applies the data of 
and the cage descended It inches ; but the safety ar- Price ]0 cents. Por B&le by all newsdealerl. recent census enumerations to some of the watersheds 
rangement of compound wedges then acted. without PAGlII of the Catskill mountains, and points out a decrease of 

G I. C HEM1STRY.-Determlnlnl( J.lthla.-By A. CARNOT.-A metbod shock, and sustained ·the cage. reat admiration was for the quantltstlve detertnioatlon of the alkall. u.ing cblorlde of inhabitants here also, but,{,rom a.very different cause. 
expressed at the result of. tlt.i8 crucial test, and the lift ammonium B8 the reBJrent ....... ..... .. . . . ..... . ... ....... .. .... ... ... 

1
12'10 The reference to the Catskills strengthens the 

was forlDally taken over by the committee. On the 11. BLBCTRlCITY. -Some Curlo. itle. of Magnetl.m.-An Important criticism very materially, inasmuch as it makes the . 
f h A '  leoture by Prof. SHlIlLFORD BIDWBLL, describing .ome'of the Ie •• following day, Mr. Gibson, .pr�ident 0 t e mencan Itlid1ed phenom!lna of magnetism. tbe permeablllty and other present expenditure of the Croton aqueduct depart 

ElevatQI' ComlH'llY, conJey� th� Prince and Princess features of ibllJrDetlO metal.-6 lllu.tJoatlons:' ........................ 11256 ment i.nexcusable op the score of .necessity. 
of Wa,lel! and family from the first to the second .:floor 'l'he Beacon and ProjectOrs of the )!lUfel Tower.-Desoriptlon 
of the tower. 

of the e1ectrlo lighting sy.tem In use on the great EIlI'el tower. .... , .. 
• I •• " 

The .:Joint Snake. 

A correspondent sends us an account of a jQint snake 
he with other school children encountered about twenty 
years ago. and he asks ,whether the existence of BUch a 
snake is denied. We reply: 

The so-called joint snake, or!' glass snake," is known 
to herpetologists as the snake-lizard (Ophisau1'Us ven
tralis). For description and fillure, see SCIENTIFIC 
AMERICAN. Vol. 57, No. lO, page 152 (September 3, 1887). 
Its tail is very long and brittle, and a slight blow will 
sometimes cause it to break into many pieces. When 
the tail has been broken and lost, a new one immedi
ately begins to grow, and specimens with little sprout
hig tails only a few inches in length have frequently 
been taken. These newly developed tails are lighter 
in color than the other portions of the )izard, and only 
assume the dark�r or nbrmal color with age. The self
mending powet attributed to the ophisauf'U8 is well 
known to be a shallow myth, yet notwithstanding 
there are some who pertinaeiously believe in it. 

C. FEw SBIS&. 
... , . 

WHEN two or more colors. are used. it is nj:!08sBa.r¥ to 
keep in mind the laws governing the combination of 
colors. All colors in combination are beautiful, ·pr� 
vided only that thecombioation is artistically managed. 
If, however, a few light tints of .red, yellow, and green 
at'eused, . 'We &renot likely to go very.tar ·wrong in the 
� of oolJlbiJlatioB. 

with llIulltration of the general elr'ect produced by Its Illumln.. Trade Mark�PlrlD NaIDe. tton on the evening of the Inaugoratlon.-2 Illu.tration .... :.... .... 11260 
The Deptford Central Station of the London Electrlo Snpply The English Court of Appeal has rendered a decision 

Corporatlon.-Tbe new station recently ereotlld In Idlndon under of interest in a case involving the right of a man to 
the Ferranti aYltem. with lIlu.tratlon of the Interior of the Ita- the use of his own name in business. The ease was tlOll and a generlll de.oriptlon of the plan and sy.tem of di.trlbu-
tlon.--3lllustratlons ....... ............................................ 1l26b that of Turton et al. vs. Turton et al. The principal 

ro. MBCHANICAL BNGINEERING.-PumPlDll Maohlnery: An- appellant had for a considerable time carried on the 
clent and Modern.-The oontlnnatlon of Mr. J. F. Holloway'. Slb- business of a steel roller and steel manufacturer in ley College lecture on pumplnll machinery. describing the Worth-
inllton hll,b duty pumplnl( engine as a representative Amerloan Sheffield under the title of .. John Turton & Co." Last 
type, with lodloat�r dlagramB and Beetlon of a pump.-IO IIln.tr.. year he took two sons into partnership with him and 
tlon .... .... ........ .................................................... 11284 changed the style of the firm to" John Turton & Sons." . The In.pectlon of Riveted BriclIte Work.-lIy CIURLBS F. 
PARXlIIR.-A careful ab.tract Mnd eminently u8eful paper on this For many years prior to that time the appellees had 
Important subject. one otpractloalvalne to all wbo have to deal been doing business as ste!'!l manufacturers under the 

IV.'::��:�:;:���:,;;��;.;���·;�����·��·�;;��;��� ·�t;�;,:. 1l26il title of" Thomas Turton & BODS," and they brought 
tures.-Helllht. ln meters of the notable buUdln1lll of the world.- suit to restrain the appellants from trading as" John 
llllust .... tlon .... .... . ..................... .. .... ....... . . . ........ ....... 11280 Turton & Sons," on the ground that they, the ap-

Note 00 Japane.e Clock ........ ............... ........ ............. 11260 pellees, had a property .in the name as a trade name The BllI'el Tower.-A very excellent and popular acconnt of the 
great tower of Pari •• with detail. of the peoullarlties and Int8rezt- The Court of Appeal reversing a decision of Mr. Justice 
inll features of the conatructlon. with view of tbe aame.-1 I11ns- North declined to grant._ the injunction asked for t1'lltlon ................................ '.' . ... ... . . .... .. . . ......... ........ 11268 

V. NAVAl. ENGlNBBRING.-The St�ctursl Strenllth of Sea-llOlng holding that the appellants had a perfect right to 
Torpedo Boat No. 1.-By.Lleut. F. J. DRA.KB.--Tbe contlnulltlon trade under the name they used, it being exactly de 
of thl. exbaustlve paper. one of the most notable Itudles recentl,. scriptive of the constitution of the firm, and there made oUbe streDJrth·of a ve .. el.--6 I11n.tratlons .................... 112111. b . d t d • emg no allegation that they endeavore 0 ece1ve 

VI. PHVSICB.-Ges SCsle.-By JAMBS ASHlIIR.-A almple scale tor . 
nse In the anal,..11 of gil •• Bupplantlllll the ordinary scale of the anybody by taking that name • 
barometer. and almpUfyinll greatly the calculation .................. 1126'1 

Recalesoence of hOD.-By Dr. J. HOPKlN80N.-A Icientillo ex- ••••• 
amln�lon of thll ourlon. plieDomeDon. 80 often observed -In the Wor.led. and Woolen •• 
past, with a view to detennininllits relatlon •. to magnetlam . .• � •... 11:170 mhe question is aske .. d, what is the difference between Sclentlllc Reoreatlone.-A serles of experiments In physiC!! with- ,J � 
outapparetu8.l11ultrailngonrlositlesofphotograph,.;concayeand yiorsted cloth and woolen cloth? The answer is 
convexmirroro,aodoth .. parlOrexper\ments.-S1llnlltratlon .. ... 11288 Worsted goods are composed of wool that has been VII.TBCHNOJ.oGV.-:-A N� Fonn of Reoaerat\ve �Lamp.� trded · and combed, while woolen goods are made of The now Se\meDS _lIl'I\tlve bnm� desoribed aDd l!1na1;rate1L-
1 mll8tnltlon .. ... _ . . .... . . .......... . ................ .............. _ .... lUIII 001 that bas been carded but not combed. 
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JULY 6, 1889.] J'titufifit jtutritau. 3 
[SPECIAL COBBB8PoNDBNCB OJ' THB 8CIEl!{TlJ'IC AimmCAN.] On.the other side of the question there is the fa.et United States, nor is there any occasional use for it. , 

The Parla ExhlbUlon. tha.t with a compOund rest all ordinary tapers can be' The bell chuck, however, can sometiIpes be used to ad-
FRENCH, ENGLISH, AND AMERICAN LATHES. turned without setting the tail stock over, that iii to vantage even where the most improved chucks, are 

PARIS, June 15, 1889. say, all tapers that are not longer than the longitudi- used, because it will grip firm enough with its double 
The American lathe has, in its smaller sizes, not yet nal traverse of the tool slide of the rest, and tapers can set of screws to permit work to be operlloted on a long 

been copied in Europe, but that it will be ttere can be be bored with every facility. But taper work forms a way out from the chuck without the use of a steady 
no manner of doubt when its advantages are under- very small proportion of the work done in such lathes, rest. The cone plate for use in place of the steady rest 
stood here, and 'particularly on account of its handi- and, furthermore, facilities for its production are pro- is also a good English form ()f chuck for very true 
rietls. The American lathe in the large sizes has not vided for in all American lathes for general work. work, but, like the bell chuck, it can be done without, 
so much individuality about it, but it ha.s in some Where there are several small lathes in a shop, it is and the occasions for its use are so rare that it is not 
of the minor details, nevertheless, as will be pointed not essential nor even desirable that all of them be a good investment to either make or buy one, unless 
out presently. "There is no American lathe. You are provided with f&ciliti�s for 'taper boring, as it involves for special work done in quantities. There are no ele
in a constant state of change, and I am informed that the use of either a compound rut or a taper-turning at- vating rest or weight lathes used in England or France. 
most of your changes are made, not' to improve the tachment (the latter being the most desira.ble of the N or hav� I yet seen a small lathe with raised vees, all 
lathe, b ut to have some particular selling point," re- two). baving fiat shears,- with vee slides on the edges like the 
marked a machinist to me to-day. Now, there is j ust Considering now the American form of similar sized old style Sellers lathe or the Freeland lathe. 
a grain of truth here, but it is a very small grain. l'{o lathes, a self-acting or automatic feed is always pro- I am well aware that even in the United States there 
doubt dealers prefer to have some particular feature vided, and the tail stock is made to set over for turn
that they can dilate upon to make sales, but these ing tapers between the centers. As a result a con
new features are studied out by the designer, and no tinuous cut either taper or parallel, can be taken on 
alteration of design is made without the conviction work as lon g as the lathe will take in. If taper boring 
that it is an improvement. As to there being no Ameri- is to be provided for, a taper-turning attachment is 
can design of lathe. there are two or three distinct provided for, or in some cases a compound rest is used, 
kinds, each of which has no counterpart in Europe, b ut this compound rest is not open to the objections 
and all possessing advantages for the class of work for shown to exist in corresponding English lathes, as the 
which they are intended. Beginning with lathes, say hand traverse of the carriage is slow enough to permit 
up to 20 inch swing, or 10 inch centers, as such a of hand feeding by means of the handle that works 
lathe would be designated in England. As a general the hand feed of the carriage. -rhis iii accomplished 
rule. such a lathe of English design would have a hand by means of gearing in the carriage that reduces the 
slide rest, and not a self-acting feed. Now, be it re- revolutions of the rack pinion below those of the hand 
marked that some (only a few as far as I have yet seen) feed handle. This speed red uction is sufficient that a 

. 'of the new designs are provided with self-acting feed short hand feed handle can be used; and the posi
motions, but most of the lathes (within 20 inch swing) tion of the operator's body is therefore natural and 
you find in the workshops have, as I have said, hand not strained when using this hand feed. Hence, he 
slide rests and are, as a consequence, as awkward as can operate the cross·feed screw and watch the cut or 
can be for the great majority of work they are nsed measure work with ease and comfort-a thing im possi
upon. All experience shows that at least nine-tenths ble in English or French lathes. By thus dispensing 
(and I think I would be within the mark if I said with the longitUdinal slide of the compound rest, the 
nineteen-twentieths) of the work done between the work is in full view (no matter how short it is) and is 
centers of such sizes of lathes is of such a short length accessible for tool setting or measuring. The Ameri
that it can be turned from end to end without mov- can plan also of a tool post in a T slot leaves nothing , 
ing the slide. rest from its position, while all the bor- but a simple cylindrical tool post in front of the work, 
ing or chucked work can of course be completed with- and this tool post can be moved to either end of t,he 
out moving the slide rest ; but boring and face plate T slot as may be most convenient for the kind of 
work form but a small proportion of  ordinary work, and work in hand, hence the tool may be clamped as close 
it is on ordinary between-centers work that the slide to the work as possible and swiveled to any angle to 
rest is so awkward ; first, because the slide rest handle the line of centers, which is a great convenience, not 
that works the screw for the longitudinal feed will not attainable where two clamps are used or a single tool 
clear the tail stock of the lathe, and you can only wind post in the center of a square slide. If the lathe has 
this screw half a revolution, then you must take it off, a taper-turning attachment, you can change from taper 
put it on again, and wind the screw another half revo- to parallel work in a. moment without unsetting the 
hition, and so on. It is poSitively aggi-avating, to one lathe, whereas 'in the case of a compound rest and no 
havin g  used an American lathe, to go through this automatic feed a great loss of time occurs in making 
a.wkward and humbugging business every time a cut these changes, because of the difficulty of setting the 
'is set or after setting a tool. The worst thing is that top slide to cut parallel, and a great deal of skill is re
on short work the slide rest smothers the work so that quired. So much indeed are these two difficulties met 
you can't get at it either to set the tool, see the cut, or with that, to avoid them, the workman is often in
measure the work. duced to adopt irnproper methods in doing his work. 

are some who decry the raised vee, and also at the ele
vating rest and at the New England lathe as a whole, 
but that iM because they apply it out of its place. 
" How can you do goed boring on such a lathe?" I 
have been asked. My answer to this is that at the 
Ashcroft Manufacturing Company's works, in Boston, 
I saw chucked work that stood 18 inches out from the 
face plate on a � inch swing lathe faced and bored as 
smooth and true as could be, as pretty a piece of work 
as a mechanic could put his eye on, and the lathe was 
one of Sam P utnam's design. Now take a Pratt & 
Whitney elevating rest lathe, with taper-turnillg a� 
tachment and stop motion, and it is all that can be 
desired; in fact, both these }athes are siInplr perfec
tion, and their peers I,lo not exist on this side of the 
ocean. I could name man y more American lathes 
that are pre-eminent in their lines; and it must always 
be remembered that the shop system has got to be 
considered when the lathe is considered. A light 
lathe will do when the cuts are light and the feeds 
fine, but if you are going to spare blacksmithing and 
use the lathe to cut the work out of the solid, of 
course the lathe must be heavy and all its parts ",trong. 

With regard to the first named defect, it could be Thus, to take a common example, suppOse a crank pin 
modified, to a certain extent, by putting the screw on (for an engine) with a taper on it is being turned, and 
the outside of the slide instead of in the middle of it; the taper part will be finished complete before the 
then throwing it further out from the line of centers of parallel part is roughed out, with the result that the 
the lathe, and therefore more out of the way of· the tail two parts will not be true, one with the other. 
stock, but this is very rarely done. Now suppose that Let us now consider very short work of small diame
the lathe has a self-acting feed motion and a slide rest ter, and with the American form of lathe carriage 
as well, as is sometimes the case in English and French and rest the tool need not stand far out from the tool 
practice, and you are no better off so far as the first post or rest, as there is nothing to interfere; whereas 
named defect is concerned, . because the hand traverse on the English or French lathe the top slide comes 
to the lathe saddle (as the lathe carriage is termed in butt against the tail stock, and the tool must be pushed 
England) consists of a long handle operating the spin- out far enough to meet the work. The tool posts of 
dIe of a small pinion gearing direct into the rack of all American lathes of the sizes under consideration 
the lathe ; and the consequence is that, notwithstand- are provided with more ready means of adj usting the 
ing the awkward length of the handle, the carriage mo- tool height without using the slips of iron, etc., before 
tion is too quick (moving the handle as slowly as you referred to. 
can) for the purpose of feeding, and, furthermore, as the Objection has been made to me concerning the de
rack is cast and not cut, the hand traverse of the carriage sirability o� constructing the tail stock to set over for 
is too spasmodic and jerky to permit of its use for feed- taper turning, as it is said to involve some trouble and 
ing; but supposing the rack and pinion to be cut, which difficulty in setting it back true for parallel turning, but 
is not often the case, and the conditions are not much this is an unnecessary trouble, since it is not necessary 
bettered. for the motion is stil l too quick and the to operate both set and tail stock screws. Indeed, only 
handle is so long that, the right hand has to reach out that screw should be unscrewed that will let the tail 
too far to admit of a close inspection of the work. stock set over in the required direction, the other screw 
Another annoying feature is the straps or clamps being allowed to remain untouched, and therefore set 
forming the tool-holding device, which are bulky and for parallel turning, the tail stock being pulled over by 
in the way. Again, no device for regulating the height hand. All that will be necessary in that casefor putting 
of the tool is provided. Hence, slips of iron, piOO6S the tail stock back true for parallel turning will be to 
of tin, iron washers, and other loose and odd pieces are screw up again the one screw that has been turned 
used for this adjustment. Whatever the length of the back. Workmen often overlook this wrinkle, and give 
work may be (when a slide rest without a self-acting themselves a great deal of unnecessary trouble and 
feed is provided), the longitudinal feed handle will loss of time. 
come in the way of the tail block, while the length of We may now consider the chucks and fixtureJl for 
continuous longitudinal feed is limited to the length of this class of lathe, and, beginning with the smallest 
the upper slide of the rest. Of course the slide rest sizes, there is a large sale here of bo.ih two, three, and 
can be moved along the bed and reset, but after a four jawed American drill chucks, and as yet I have 
little wear it will be found that each turn you move not seen any English or French imitations of them. In 
the slide rest it requires to be adjusted for parallelism work.holding chucks, whether universal or combina
again, and this involves the Joss of a great deal of time. tion chucks, the same remark applies, but, strange to 
When no self-acting feed is provid ed, all threads must say, the chucks are very little used, face plates with 
be started and cut by hand. This involves a great dogs removable from hole to hole being used, and bell 
deal of practice in order ,to be able to star,t a true'�huckS alilo. A dog chuck or 'a bell ehuck for lathes 
t?read. and the removal of t�e slide rest and SUbS, titu- ' f the sizes under consideration would be curiosities in 
tJOn of a h!,nd rest when cuttmg 

,
the threads making, :American workshops. The movable dog �huok belonll8 

the operation slow and expensive. 
' t to a primeval era that baa loolrpaalled a.way in the 

JOSHUA ROSE. 
.' ... 

BurnlnK oC 5eatile. 

About three o'clock in the afternoon of Thursday. 
June 6, fire broke out among some turpentine in a frame 
building at Front and Madison Streets, Seattle. W. T., 
and, fanned by a high wind, rapidly spread. The fire 
j umped the street, and within a half hour had con
sumed another block of buildings. The opera house 
block, a fine brick structure, was the next one t.o go. 
and then, one after another, square after square of 
business structures of wood and brick succumbed, and 
the fire became a great confiagration, spreading with 
almost inoonceivable rapidity. 

The burned district covers an area of about thirty
one blocks, its boundary being University, Front, 
Spring to Second, James, South. Fourth , Wall, and 
Water Streets, comprising the business .portion of the 
city, the residence district escaping. Every newspaper, 
hotel, telegraph office, railroad depot, and wharf io 
the city was destroyed. The entire water front, in
cluding all wharves and docks, coal bunkers, and rail
way tracks. the wholesale quarter, and everything 
south of UnionStre�st of Second Street, and 
reaching around to "ithe gas works and above Fourth 
Street, on Jaakson, wail ()otupletely burned. No lelili 
than 280 firms and, persons doing bu�nes8 have suffered 
loss. 

The population of Seattle is estimated at 25,000. and 
the loss by this fire is rcu841y estimated at about 
$7,000.000. Of this something Over ,2,600,000 is covered 
by insurance. 

' 

.. 4.1 ... 

(lorpora&lona Relard Inven�lo_. 

Mr. Erastus Wiman, on the subject of telegra.phs 
and telephones, in an �ddress before the New York 
Electric Club, recently said, alnong other things, that 
it was a great blessing that the telegraph and tele
phone were early divorced, .. because I do not believe 
that the telephone would ever have been developed to 
one·quarter the extent to which it has been developed 
if it had been, dependent on the telegraph." To which 
The Electric World adds, .. and those are exactly our 
sentiments. " Mr. WhBan goes on to show a little later 
how the Western Union Company discourages inven
tion. .. To-day the Lord help the man who goes to the 
Western Union with a new scheme," says Mr. Wiman. 
What electricity stands in need of to-day is not the re
pressive spirit that sits down at once on the man with 
the new idea, but the encouiaging spirit that tenders 
a helpful hand to e very inventor of genius and high 
aspiration. We shall never have too lUany inventions 
in electricity, the World adds, but under the regime 
of Mr. Wiman's trust there would soon be too few. 
Our patent record. week by week, IIhows how active is 
in vention in the electrical fields. What would be the 
stimulus or encouragement to all these persevering iu
ventors. producin� new apparatus and appliances for 
the �ood of man kind as well as for their own benefit, 
if they were at th e mercy of "a hard-headed'set of men 
on new schemes" bent on "discouraging speculation 
or inventive"enterprises" by all means in their power! 
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EXPERIlIENTS ON THE INEXPANSIBILITY OF WATER enough to hold them mouth to mOllth. The band is . 
AND CONTRACTION OF ICE. sprung over them and is worked up as near the lip of 

T. O'CONOR SLOANE, FH.D. one of them as possible. It is important that it should 
When ice melts, the:water produced is of considerably be wet, to facilitate its sliding. The glasses, immersed 

less volume than was the original ice. This is obvious so as to be filled with water, are next brought mouth 
from the fact that ice floats u pon wate, The reverse to mouth beneath the surface. The band is adj usted 
is a fact but too well known to housekeepers, who trace by sliding so as to cover the junction as evenly as pos
many broken vessels and fractured water pi pes to the I si ble. Oare must be taken to exclude all bubbles of 
expansion of freezing water. The change in vol ume is air. The glasses are then removed from the water, 

when they will be found to adhere 

--==--

THE CONTRACTION OF MELTING ICE. 

loosely yet strongly. They can be 
worked from side to side, but will 
resist a direct pull with great force. 
A very heavy weight can be sus
tained before they come apart. The 
water contained within them is 
practically inexpansible, and per
mits no telescoping of the band and 
glasses. 

The second ex periment may now 
be tried. The glasses are separated 
and emptied, and the band is 
sprung around one of the glasses 
and is brought down below the 

a sudden one for the most part. At 39 '2° F. water at- edge, so that only half of its width surrounds the 
tains its greatest densi ty. If the tem perature is lowered body. The other half will now spring inward and 
it expands slightly, un til  32° F. is reached, when it form a horizontal diaphragm through which a large 
freezes, if there are no causes to prevent. In freezing it aperture extends. It represents a flat perforated 
suddenly expands about one-eleventh of its bulk with washer. The glasses are again immersed in water and 
almost irresistible power. A pressure as high as 28,000 filled. A lump of ice as free from air b ubbles as possible 

pounds to the square inch is introduced i nto one of them, and they are as before 
has been estimated as hav- brought together under the surface of the water. The 
ing been exerted by it. ice is, of course, rapidly melting. The instant they 

Many other substances touch, they adhere strongly. The shrinkage of the 
in solidifyin g  experience water as i t  changes from the solid into· the liquid state 
the same change. Thus produces a vacuum, and the atmospheric pressure 
solid cast iron floats on forces the glasses stron gly together. They are now 
melted iron as ice does on removed from the vessel. It will be found that t.hey 
water, and for the same can be laid on their sides and rolled about ; that they 
reason. can be held by the base of one in a horizontal position, 

This sudden expansion is and that they will sustain a very heavy weight before 
the more i m pressive in the pulling apart. They will adhere thus for a number of 
case of water, because it is days, until gradually enough air has leaked in to de
ordinarily of comparative- stroy the vacuum. The other arrangemen t of band 
ly constant volume. I ts could be used, and is  to be advised when the edges of 
change of bulk by altera- the glasses are not true ; but the flat surface of con
tions of temperature or nection makes it much m ore impressive, and by doing 
pressure is but slight. It away wi th any chance of telescoping, restricts the ex
resists compressive or ex- perirnent to an illustration of the shrinkage of frozen 
pansive strainB, yiel ding water on melting. 

. 

but little to very high pres- The glasses should be selected of equal diameter at 
sureB. the mouths, and if ground and polished, they ar6-iBluch 

Both of these phenome- better. There is no trouble in finding such glasses at 
na-the red uction in vol- any dealer's. Even if the mouths fit poorly, the ex
ume experienced by melt- periments can be performed by h aving a wide enough 
ing ice and the slight ex- ban d  ;tnd by not attempting to use the flat washer 
pansibility of water-are arrangement. 
i l lustrated by the simple -----_�_4 .... HI ..... _-----
ex periments shown in the 
cuts. Nothing i n  the way 

Eleetrlcal Co rrent". 

THE INEXPANSIBILITY of apparatus is required to 
We have in the case of electrical waves along a wire 

a disturbance outside the - wire and a current within i t, 
and the equations of Maxwell allow us to calculate 
these with perfect accuracy and give all the laws with 
respect to them. 

OF WATER. perform them, unless a 
couple of wineglasses or 

goblets and an India rubber band can be termed such . 
The simplest one may be first described, the illustra

tion of the slight expansibility of water. If two empty 
wineglasses are placed mouth to mouth, and a rather 
wide India rubber band is sprung around the j unction, 
they will resist separation with some force. The 
glasses in separating slide, like the members of a tele
scope, through the band, and iii doing so cause the air 
within to be Rlightly rarefied. A partial vacu um is 
produced. and some exertion is required to separate 
them. When they part, a slight report is produced by 
the inrush of the outer air. It  is evident that if  the 
glasseB were filled with a non-expan sible substance, 
they would adhere m uch m ore strongly . For air, there
fore, water may be substituted. 

The glasses are immersed in a vessel of water large 

We thus find that the velocity of propagation of 
the waves along a wire, hung far away from other 
bodies and made of good conducting material, is that 
of l ight, or 185,000 miles per second ;  but when it is 
hung near any conducting matter, l ike the earth , or 
inclosed in a cable and sunk into the sea, the velocity 
becomes much less. When h ung in space, away from 
other bodies, it forms, as it were, the core of a system 
of waves in the ether, the amplitude of the disturb
ance becoming less and less as we move away from 
the wire. But the most curious fact is that the elec
tric current penetrates only a short distance into the 
wire, being mostly confi ned to the surface, especially 
where the n umber of oscillations per second is very 
great.-H. A. Rowland . 

.. . . . . 

AN IMPROVED CLINICAL THERMOMETEn. 
The accom panying illustration represents an im

provement in clinical thermom eters which has been 
patented by Messrs. Robert H. Hunstock, of San 
Antonio, Texas, and Emigdio Chavez, of Guanaj uato, 
Mexico. It is an i mproved article of manufacture, in 
which the zero mark of the scale is placed at the nor
Illal temperature of the body. Each degree is divided 
into five or ten parts, according to 'the size of the in

[J ULY 6, 1889. 
AN IMPROVED BURGLAR ALARM. 

A device which m ay be readily attached to a door 
or window, and is adapted to explode a cap as the door 
or windo w is opened, has been patented by Mr. Neil 
McIntyre, and is ill ustrated here with. It consists of a 
tubular cylindrical body with closed ends in which 
slides a piston surrounded by a spiral sprIng, which 
has a bearing on a plunger at one end of the piston and 
agai nst the inner side of the cylinder at its other end. 
One end of the piston rod projects out of the cylinder 
and is provided with a handle. while upon the extrem
ity of the rod is hinged or pivoted a thin wed ge-shaped 
arm. The end of the cylin der opposite the handle has 
a transverse slot, and the cylinder itself iB. adapted to 
be attached to a door or window by means of a scre w 

McINTYRE'S BURGLAR ALARM. 

which forms an i ntegral portion · of the body at the 
back. The cyl i n d er is screwed on the inner face of a 
door or window, an inch or so from the outer edge, and 
the piston rod is  then drawn outward, by means of the 
handle, against the tension of the spiral spring, until 
the wedge-shaped arm can be carried inward between 
the door and casing, as the door is closed. A cap is 
then inserted in the transverse slot in the rear end of 
the cylinder, where it is violently struck by the 
plu nger on one end of the piston rod when the door is 
opened, the wedge-shaped arm being thus released and 
allowing the spring to exert its tension on the piston 
rod. For further information relative to thiB inven
tion address the Travelers' Pocket Burglar Alarm Co. , 
No. 200 East Eighty-second Street, New York City. 

AN IMPROVED PIANO LAMP BRACKET. 

The accom panying illustration represents a piano 
lam p bracket designed for attach ment to an upright 
piano, and conveniently and readily adj ustable to any 
position desired. It  has beeri patented by Mr. William 
A. Smith, of Butte City, Montana Ter. A T-shaped 
plate is attached by screws to the back of the piano, 
and projecting from this plate beyond the end of the 
piano is  a short arm with a socket, in which is monnted 
a }Jivot pin proj ecting from a horizontal rod, the latter 
being of sufficient length to extend past the end and in 
front of the piano. T h is horizontal rod has a vertical 
sleeve, through which extendB a vertical arm. adj u&t
ably held by a set Bcrew. To the lower end of the ver
tical rod is secured, by an elbow joint, a horizontal rod 
having at its outer end a s.ocket, in which iB secured 

J, 
SMITH'S PIANO LAMP BRACKET. 

strument, those above zero reading supernormal, and the shank of a stand upon which may be placed a lamp. 
those below that mark being subnormal. If desired, By means of Buch a bracket the lamp stand may be 
one or two scales may be made to appear upon the same swung back out of the way when not required for use, 

HUNSTOCX " CHAVEZ'S CLINICAL THERMOMETER. 

instrument. - or moved to one end of the key board, or raised or low-
• •  " , .. ered in its position with regard to the music resting 

AT a recent meeting of the Manchester Section of above the keys. 
Che mical Ind ustry, Mr. William Thom pson read a .. .  " I .. 

paper on the heat-producing powers of twelve sam ples A.rrow Pol"on. 

of coal, determined by burning in oxygen (in the all" According to Mr. St.anley, the arrow poison used by 
paratus devised by him), compared with their theore- the natives of the Lower Congo district is made from a 
tical valueB as calculated from their chemical compo- specieB of red ants found in that locality. The ants 
sition. The coal which he found to give the highest j.a.re dried, crushed into powder and cooked in palm oil. 
results as regards heat producing was anthracite, which ' ''he exceedingly irritating properties of the poison are 
gave 8,340 Centigrade units of heat. �upposed to be due to formic acid. 
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A1f IMPROVED TmLL COUPLING. 

The accompanying illustration represents a secure 
thill fastening, which will not · rattle or jar, and with 
which the thills can be quickly locked in place or re
Illoved from a vehicle. This invention has been pat
ented by Mr. George W. Lee, of Homeworth, Ohio. 
The front end of the coupling iron has a horizontal eye, 

LEE'S THILL COUPLING. 

in which is II. stub shaft, held in place by a set screw, 
the shaft being bored interiorly and longitudinally to 
afford facility for l ubrication. The thill iron is prefer
ably made of steel, and is bifu rcated, having two rear
wardly extending curved arms, on the extremities of 
which are heads, recessed in their inner opposing faces, 
the recesses being of a size to fit snugly over the ends 
of the shaft held in the eye of the coupling iron, the 
arms of the tllill iron being sprung apart u ntil they 
will clasp the ends of the shaft. A locking plate is 
placed between the arms of the thill iron, preven ting 
the spread ing thereof, this plate being attached to a 
spring bar whose other end is countersunk in the up
per face of the shank of the thill iron. To u nlock or 
disengage the coupling it is necessary to slightly sepa
rate the thill arms, to effect which a key or releasing 
tool is provided, which is shown in position for such 
use in our illustration. By turning the handle of the 
key upward and outwardly the thill arms m ay be read 
ily disengaged from the vehicle, a silllilar use of the 
key serving to fMilitate the engagement of the arms. 

For further information relative to this invention 
address the patentee_ or Mr. Herbert T. Gould, of 

'Perry, N. Y. ----------__ .�,y.�I�.------------

IMPROVED FENDER FOR CAR WINDOWS. 

A fender for guarding railway car or vehicle windows 
from smoke, cinders, or dust i s  illustrated herewith, 
and has been patented by Messrs. E. Frank Waller, of 
Hanson, Ky. , and Otto A. Carlstedt, of Evansville, 
Ind.,  the small figures showing sectional views of the 
deyice. The fender conforms in shape to the top, one 
side, and bottom outlines of th e window, and is of 
concaVO-CODvex cross-sectional fOfm, preferably of 
metal , although it may be formed of a flat plate bent 
twice to the required shape. Each fender is hinged at 
top and bottom by hinge lugs fixed to the fender ang 
the car body, the hinges being arranged at the ceRter 
of the panel between two car windows, thus 'allowing 
the same fender to be swung around on the hinges to 
guard either of the two windows from smoke and 
dust. The lower hinge lug has sockets at its front 
and rear edges, into either of which a bolt held to the 

WALLER &: CARLSTEDT'S FENDER F()R CAR WINDOWS. 

lower arm of the fender may pass, according to which 
side of the window the fender may be adjusted. This 
bolt is guided in staples fixed to the fender, and at its 
rear end bas a stem, on which is a spiral spring, a 
knob on the bolt providing for conveniently withdraw
ing it when it is desired to swing the fender from one 
side to the .other. There is also a hook on the inner 

'titufifi t !mtritau. 
face of the fender, adapted to be engaged with a staple 
in the car body, to hold the fender in close contact 
therewith. 

For further information relative to this invention, 
address E. Frank Waller, M.D. , Hanson, Ky. 

. . . . ..  
Tbe Dream8 oC a Ha.bee.b Smoker. 

Science describes the experiences of a gentleman who 
placed himself u nder the influence of a hasheesh. He 
smoked it until he felt a profound sense of a well-being, 
and then put the pipe aside. After a few minutes he 
seemed to become two persons, he was conscious of his 
real self reclining on a lounge, and of why he was there, 
his double was in a vast b uilding of gold and marble, 
splendidly brilliant, and beautiful beyond all descrip
tion. He felt an extreme gratification, and believed 
himself in heaven. This double personality suddenly 
vanished, but reappeared in a few minutes. His real 
self was undergoing rhythmical spasms throughout his 
body, the double was a marvelous instrument, produc
ing sounds of exquisite sweetness and perfect rhythm. 
Then sleep ensued, and all ended. Upon another occa
sion sleep and wakin g  came and went so rapidly that 
they seemed to be confused. His double seemed to be 
the sea, bright and tossing as the wind blew, then a con
tinent. Again, he smoked a double dose, and sat at his 
table pencil in hand, to record the effects. He lost all 
conception of time. He rose to open a door, and it 
seemed to take a million years. He went to pacify an 
angry dog, and endless ages seemed to have passed 
when he returned. Conceptions of space retain ed 
their normal character. He felt an unusual fullness 
of mental impressions-enough to fill volumes. He u n
derstood clairvoyance, hypnotism, and all else. He 
was not one man or two, but several men living at the 
same time in different places with different occupations. 
He could not write one word without h urrying to the 
n ext, his thoughts flowing with enormous rapidity. 
The few words he did write meant nothing. 

. . . .  -
A SPRING COVER OILER. 

The illustration herewith represents an oiler the 
cover of which is self-closing, with
out the screwing on of a cap, as is 
common with the ordinary oiler. It 
is man u factured by the Penberthy 
Inj ector Com pany, of Detroit., Mich1 
As will be seen by this sectional 
diagram, the cover is held in place 
by a spring of fine wire which 
passes down through the oil way 
and is fastened in its c o n  c a v e, 
threaded base . .  The filling of the 
oil cup is readily effected by lifting 
the cover against the slight tension 
of the spring, which of course is 
always sufficient to keep the cover 
i[}\ place .in ordinary use, or e ven 

agai nst any considerable jar of machinery, while a 
cover so attached cannot be lost. 

. , . , . 
Ten Good Tblng. to Know. 

1.  That salt will curdle new milk, hence in preparing 
milk porridge, gravies, etc. , the salt should not be 
added until the dish is prepared. 

2. That clear boiling water will remove tea stains 
and many fruit stains. Pour the water through the 
stain and thus prevent its spreading over the fabric, 

3. That ripe tomatoes will remove ink and other 
stains from white cloth, also from the hands. 

4. Tbat a tablespoonful of turpentine boiled with 
white clothes will aid in the whitening process. 

5. That boiled starch is much improved by the addi
tion oC a little sperm salt or gum arabic dissolved. 

6. That beeswax and salt will wake rusty flat irons 
as clean and smooth as glass. Tie a lump of wax in a 
rag and keep it for that purpose. When the irons are 
hot, rub them first with the wax rag, then scour with 
a paper or cloth sprinkled with salt. 

7. That blue ointment and kerosene mixed in equal 
proportions and applied to the bedsteads is an unfail
ing bedbug remedy, as a coat of whitewash is for the 
walls of a log house. 

S. That kerosene will soften boots or shoes that have 
been hardened by water, and render thefu as pliable as 
new. 

9. That kerosene will make tin tea kettles as bright 
as new. Saturate a woolen rag and rub with it. It. 
will also remove stains from varnished furniture. 

10. That cool rain water and soda will remove ma
chine grease from washable fabrics.-The Sanitarian . 

... f . ' " 

A CURIOUS instance of twins, in case of a hen's egg, 
is reported to us from Crawfordsville; Ga. Mr. C. G. 
Moore 01 that city sent us a photograph of an egg that 
was served on his table and which apparently was per
fectly normal, but which when broken open was found 
to contain a pe.l'fectly formed egg with a complete 
shell within the outer shell. Mr. Moore kindly had a 
p
. 

h. otOgra�h en for our use, but we do not publish 
it, as we W 1'6 unable to reproduce with sufficient I\C
curacy t e peculiar formation of the egg . .  

5 
A1f IMPROVED CmLD'S SWING. 

The accompanying illustration represents a swing 
mainly designed to be used in the place of a crib or 
cradle for infants, as well as for amusement and means 
of exercise or place . of rest for older children. It is a. 
patented invenBon of Mr. James M. McCord, of Vin� 
cennes, Ind. Figs. 1 and 2 represent the upper and 

McCORD'S CHILD'S SWING. 

lower end portions of one of the suspension wires, Fig. 
3 showing the swing carrying a box at its lower end, 
having fitted on it a removable raised frame, while the 
perspective view shows the swing with a seat mounted 
on the box in place of the removable frame. This frame 
may be of basketwork or other material of any desired 
pattern, and when in place is secured by hooks engag
ing with suitable catches, to provide for its ready re ; 
mova!. The chair has rabbeted cleats on its bottom 
adapted to rest on and fit within or lap over the sides 
of the box, to which it is held in place by hooks. 

• •  I • ..  
New Proce •• 'Cor Detecting tbe Pre.ence oC Foreign 

Colorlne Matter. In Wine •• 
The author uses as a reagent the standard soap liq u id 

used in determining the hardness of waters. Of this 
liquid 5 c. c. are placed in a small test tube with an 
equal volume of distilled water. From ten to twenty 
drops of the wine in question are added , and the whole 
is mixed by inverting the tube. With a natural wine 
the liquid remains colorless, but it is colored if solUe 
foreign coloring Illatter is present.-A . Pagnoul. 

. . .  , .  
SIEVE. ATTACHIlENT FOR THRASHING MACHINES. 

The invention herewith illustrated relates to �n �t
tachment whereby the sieves lIlay be regulated, moved. 
adj usted, or shifted, according to . the work i n  hand, 
while the machine is in motion, and is also adapted for 
use in windmills, elevators, and other machines in' 
which sieves are required. It has been patented by Mr. 
Wily K. Dodd, of Marengo, Iowa. The device is shown 
as applied to a thrashing machine having a forward 
and rear receiver, each furnished with a suitable COIl
veyer, a shoe capable of a longitudinal or a transverse 
movement being held above the receiver. Front and 
rear shafts are journaled in the receiver, front and rear 
vertical slides, having grooves in their inner faces, 
being conn ected to the shafts, while a sieve and a tilt' 
ing leyer are connected with the shafts, an aqj usting 
lever being linked to the tilting lever, and a taU board 
being operated from the tilting lever simultaneously 
with the slides. Parallel with the forward base of the 
tail board a rod is secured in the shoe carrying burrs at 

DODD'S THRASHING MACHINE ATTACHIlENT. 

each end, one out.side and the other inside of each side 
of the shoe, whlch serve to regula.te the movement of 
the tail board in its groove, and by moving the adjust
ing lever either up or down, the sieves may be raised or 
lowered. 

For further information relative to this invention 
addr�ss Mr. Ralph H. Kirk; Ma.rengo, Iowa. 
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IIPROVED LEATHER BELTIlfG. 

For high speed machinery, especially planing ma
ehines and dynamos. the very best possible article of 
belting is required, which shall combine 11exibility and 
strength. The house of Charles A, Schieren & Co., of 
this-city, has devoted special attention to the produc
tion of this class of goods. The general routine to 
which the hides are subjected is as follows : Only the 
best selected and trimmed oak-tanned hides are used, 
the center portion of which is cut out and the rest dis· 
carded. After soaking, the hides are cut into strips 
according to their thickness and are then softened by 
machinery, shaved by hand, and finally scoured. This 
removes all dirt or remnants of 11esh that may be ad
hering and cleanses and opens the pores of the leather, 
which is then partiaIJy dried and treated with oil 
and tallow. As the water evaporates from the skin, 

STRAIGHTENING AND CUTTING MACHINE. 

the stuffing, as it is called, penetrates the pores and 
takes its place. 

'rhe material of a belt must be pre-eminently un
stretchable in order to insure accurate running on the 
wheels. We give a small view of the machine in which 
belt leather is stretched . For 24 hours it is subjected 
to tension, after which it is polished and dried. By 
shears and cutting machinery it is  now cut into the va
rious widths that can be yielded by the skin under 
treatment. It has next to be fastened. The leather is 
squared at the joints and care
fully feathered off to a sharp 
edge ; the pieces are then ce
mented and cut into rolls about 
300 feet long each. So good and 

.ACRINE FOR STRETCHING 

BELT LEATHER. 

WAX THREAD SEW-
ING MACHINE. 

perfect is the cementing that a belt secured by no other 
means is often used and found thoroughly efficient, 
but to make it thoroughly reliable for heavy work 
a better fastening must be used. In the old way it 
was riveted with copper rivets and burrs, and much 
heavy belting is made up in that way by the house. 
But rivets are certainly clumsy, interfere with the 
smoothness of the belt, and impair 11exibility. We 

ENDLESS WIRE SCREW MACHINE. 

therefore illustrate a machine which marks an impor
tant improvement-the use of endless copper wire 
screws. This machine screws the belt together by 
small screws, which form extremely strong attach
ments, that can be multiplied to any desired extent. 
The belt produced is perfectly smooth on both sides, is 
far more pliable than one made with rivets, and the 
layers of leather are held more firmly together. The 
electric belts for dynamos and motors arenow all made 
in this way. As a special article for export, belts with 
joints sewed with waxed threads are manufactured 
also. The high speed belting ,is perforated in order 
to prevent air cushioning and to allow the belt to have 
a full grip upon the driving or motor pulley. This 
house also has extensive works in Brooklyn devoted enti,rely to the production of lace leather. Here the 
brands 'of Brooklyn and Gowamis raw hi:ie lace leather 
are made and a special tanned lace leather. Electric 
eng�nee�-e find the Schieren belting admirably adapted 
for their uses on motors and

'
dynamos. 

The Be., Porm of: Mo'or. 

The introduction of motors for power ,transmission 
will soon be governed by their cost. The questions of 
reliability, safety, and convenience are all important, 
but dollars and cents, says Electric Power, are the most 
conspicuous consideration, and this point is by no 
means overlooked by the manufacturer of motors. 

The evolution of a perfect machine of this character 
is necessarily a slow process. Its original design and 
construction is in the hands of the inventor and a few 
practical mechanics. When it is placed in actual serv
ice, the modifications begin. It is strengthened in one 
pa-rt and lightened in anothe,r. Its construction is 
gradually simplified. The arrangement of the parts is 
changed in order to facilitate examination and pos
sible adjustment. Nothing but the lapse of time and 
the exigences of actual service will develop all the 
faults and suggest all the improvements which may be 
made. When practical perfection· is eventually at
tained, special machinery may be devised, which will 
bring the cost of production down to the lowest point, 
greatly enlarging the sales, even if the profit on each 
motor is reduced. This is the natural course through 
which any line of manufacturing must pass in order to 
attain the highest degree of perfection. 

So long as competition tends toward the production 
of a better article at less money, it is beneficial, pro
vided it is done at a reasonable profit ; when, however, 
an effort is made to reduce cost by introducing an in
sufficient quantity of material, or that of an inferior 
quality, the result is more likely to show loss rather 
than gain. The high speed at which dynamos and 
motors are run, and their susceptibility to damage if 
not properiy balanced and fitted, has led up to first 
class workmanship. Therefore, it seems reasonable to 
suppose that in this particular branch of the electrical 
business there is little apprehension of retrogression. 

. .  - ,  . 
Con.anguineoull ltIarrlageli. 

The author of a recent work on this subject calls at
tention to the curious ideas which have been generally 
received in reference to the infecundity of and physical 
degradation consequent on consanguineous marriages. 
So far as the data given may be trusted-and it is 
hardly to be supposed that the author holds a brief on 
the opposite side,-there is absolutely nothing to show 
that marriages between near kinsmen are lacking in 
fertility, or that they are peculiarly liable to give issue 
to deformed or diseased offspring. There is no lack of 
instances of enforced consanguineity, in the matter of 
marriage, in isolated communities, according to M. 
Huth, to disprove the'assumption that physicatdegene
ration is likely to result from the practice. An investi
gation into a num ber of unions between uncles and 
nieces, nephews and aunts, and cousins in the first and 
second degree, gives an average of children rather above 
than below the general average, though this is at
tributed to some extent to the comparatively early age 
at which such unions are generally contracted. 

Breeders inform us that the results are markedly in 
favor of consanguineous unions between healthy well
bred animals. Unions between men or animals of 
widely different varieties, on the other hand, have a 
decidedly injurious effect on the offspring, and beyond 
a certain limit are almost absolutely sterile. Mulattoes 
and the half-breeds 01 India and America are striking 
examples of the deterioration to whi'Ch such racial 
disparity gives rise. The great point to bear in mind 
is that the union of individuals with the same morbid 
tendencies intensifies the taint, and that, too, quite ir
respective of any consanguineity. The moral, according 
to the author, is that the reasons which have led to 
the prohibition of marriages within certain degrees of 
relationship are social, and not physiological.-Medical 
Press and Circular. 

• • • • •  
Wha' will 'he End B e  'J 

J. E. Thickston, a scientist and astronomer, living 
at Metuchen, N. J. , while alluding to the Johnstown 
horror, said to a He1'ald correspondent that the dread
ful catastrophe was as nothing compared to what 
might have occurred. 

" The news from Central Pennsylvania is awful," he 
said, " but this may be a very little thing compared with 
what may yet'Occur. Near and west of the Alleghanies 
a great opening within the earth's crust must be made 
somewhere by the escape of natural gas. Will the 
earth settle and fill the empty places, or will air pass in 
and thereby make it possible for the immense reser
voirs ol gas, st.ored away, no one knows how far, to ex
plode and make an upheaval ? Many people believe 
there is gas enough under Western Pennsylvania and 
Eastern Ohio to blow the country trom Lake Erie to 
the Monongahela into promiscuous fragments. When 
oil was struck at 'Oil CreeK·in 1869, timid folks feared a 
collapse and a &inking of the oil field, but that :nanger 
was obviated by water running" i.nto the wells' as the 
oil ran out. The dreQ.ded va.eullID never eame, as 
water took the place of the removed 'oil. It ' is not so 
in this case. Water is ' not filling up ttte gllll wells, 
except to a limited extent. What the ,OU�,ID4l",', " :.aY, b

, ,

e 
is not really a very enjoyable thing to ' � .. fWl. OUr 
minds these pleasant Jone ' mornings. A.' ' 

[JULY 6, 1889. 
valley, lined with the bones of fifteen thousand men, 
women and children is a fearful thing in the history of 
the human race, but what of that compared with a 
wrecked continent ? What of that compared with a. 
world blown open or blown to fragments? I am not an 
alarmist or a sensational Wiggins. I do not believe 
that old Mother Earth is about to be shot into 
smithereens, but there may be danger ahead in this 
direction, and although we grieve over the Conemaugh 
catastrophe. let us be thankful that there has 
not been a natural gas explosion out West, and that 
there are not two rings instead of one set of astoroids 
in the material heavens." 

THE NEW RUBBER TIP PEARL MUCILAGE BOTTLE. 

In our issue oC..June 9, 1888, we described the new 
, rubber tip mucilage bottle recently 
introduced by the Nassau Manu
facturing Company, of this city. 
The tip is now perforated only on 
one side, so that no air can enter, 
and consequently no portion of the 
contents can possibly escape. This 
siu::ple modification makes the Pearl 
Mucilage Bottle perfect. There is 
no evaporation, as the slit is always 
closed. The amount that is deliv
ered in use is enough and not too 
much. No attention is required, 
and where real pasting in quantity 

is to be done. its good qualities appear best. 

AN APPARATUS FOR HEATING AND STEAIIING GRAIN. 

The apparatus represented in the accompanying 
illustration is more especially designed for treating 
wheat, so as to toughen its hull and produce a better 
bran. an increase of middlings, clearer 11our, and whiter 
break-fiour. The invention forms the subject of a pat
ent issued to Mr. William H. Smith, of Hickman, 
Tenn. Fig. 1 is a sectional side view of the apparatus, 
and Figs. 2 and 4 are plan views in different sections. 
A central drying chamber is supported within an 
outer steam vessel, steam being supplied to the latter 
from any suitable source by means of two side pipes;, 
the steam also circulating through pipes extending 
transversely through the drying chamber, as shoWB ill 
Figs. 1 and 2, while the water of condensation is car
ried off by a pipe at the bottom. From the top of the 
steam vessel pipes lead to an upper steam chest above 
the drying chamber, the upper end of the steam chestI 
being connected with a pipe extending a short distance 
into the grain supply pipe, this steam pipe being closed 
at its upper end. In the bottom of this pipe is a valve. 
and in the pipe are a number of horizontally extending 
perforated pipes, as shown in Fig. 3, whereby steam 
may be furnished as desired to steam the grain enter
ing the supply pipe, or entirely cut off therefrom when 

SMITH'S APPARATUS FOR HEATING AND ST�A.ING 
GRAm. 

the grain is only to be dried. The arrangement of the 
pipes in the drying chamber permits only a slow move
ment of the grain to its central discharge spout at the 
bottom, so that the grain is thoroughly heated and 
dried in its downward movement. 

.. ' . . . 
The New Na&lonal Zoological Garden. 

During the last session of Congress the sum of $200,-
000 was appropriated for the establishment of a 
zoological garden in Washington. The necessary site 
for it has �t'0)\ been selected. It comprises 8:bout 150 
acres, lies to the northwest of the city, about two miles 
from the White House, along the banks of Rock Creek .  
and i s  said to be admirably situated and in  every way 
well adapted for its purpose. It is expected that before 
next winter the necessary arrangements will be so far 
advanced that the animals now inappropriately 
housed in the grounds of the Smithsonian Institution 
can be removed to their new quarters. 
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A Need Cor Oxide oC TUanlum. 

To the Editor of the Scientific American : 
The oxide of titanium is essential in giving the yellow 

color to porcelain teeth. It seems of late to have 
become very scarce. I t is not to be obtained in Boston, 
and a quantity lately purchased in New York is color-
less and useless. Can you help us out 1 T. H. C. 

Cambridge, Mass. , Harvard University, Dental Dept. 
. , . . .  

Tree Killing Compo.Ulon Wanted. 

To the Editor of the Scientific American : 
A man or animal can be fatally inoculated with 

poison by a subcutaneous injection. Now, I want to 
know whether it is possible to do the ilame with a tree. 
To kill superfluous trees by girdling requires a good 
deal of labor. Is there not some substance that could 
be placed in an auger hole that would kill the tree 1 

Pueblo, Col. AN OLD READER . . 

• • • • • 

The Bow-en Dredge at Tacoma. 

To the Editor of the Scientific American : 
The Bowers dredge recently illustrated and described 

in the SCIENTIFIC AMERICAN is now in Tacoma, hav
ing arrived in to� of the tug Vigilant, after a perilous 
,!"oyage, in which the dredge narrowly escaped wreck
ing. It will be employed in channel work and reclaim-

$ titutifi� �lUtri,au. 
screens must deliver the bran drained, to be dried 
ready for barreling. 

4. To dry the settlings or cakes of starch after the 
clear water has been drawn off. Could chemicals be 
added to bleach and whiten the starch 1 

G. DARBISHIRE, 

Chief Engineer for Peace River Phosphates. 
Fort Meade, Fla. , June 17, 1889. 

• • • • •  
Fact. COllcernln� Flour Production. 

To the Editor of the Scientific American : 
We quote from your issue June 8 :  •• 88,200 barrels of 

flour is the report of a recent one week's work for the 
mills of Minneapolis. Is there any other place in the 
world where such a large production is realized 1 "  Per
mit us to say that we think not. St. Louis, however, 
comes nearest, making, or having capacity to make, 
12,025 barrels daily, or 72,125 barrels per week of six 
days. The Minneapolis mills, twenty-two in number, 
have a daily capacity of 37,475 barrels, or 224,850 bar
rels per week of six days. Pillsbury & Co. and Wash
burn, Martin & Co. can make respectively 10,900 and 
8,300 barrels per day, or together 115,200 barrels per 
week. Minneapolis' heaviest week was a little over 
182,000 barrels, while the figures you give are'below the 
average six days' work. 

HILL & SCHAAFF, Millers' Agents. 
Richmond, Va. , June 10, 1889. 

7 
cellar of the house opposite the mine, the hole in the 
wall having since been carefully bricked and plastered 
up. 

PHOTOGRAPHIC NOTES. 

To Remove Yellow Stains from Negatives.-A cor
respondent in Sivas, Turkey, says it will require several 
days' journey in his distant land to consult a profes
sional photographer in regard to the information he 
seeks, and asks the SCIENTIFIC AMERICAN to tell him 
how to remove successfully a yellow tinge on one end 
of a valuable negative . 

The cause of the stain is probably due to insufficient 
fixing of the plate originally. Hence the treatment is 
different than if it was a pyro stain caused during de
velopment. The latter stain can be removed by im- . 
mersing the plate in a clearing solution composed of: 

Alum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 oz. 
Citric acid . . . . . . . . . .  . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 " 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 " 

for several minutes. The plate should be soaked in 
water for 10 minutes prior to being placed in the above, 
provided it has been dried and printed from. 

Another formula for removing silver stains produced 
in printing from ordinary silver paper is to mix two 
solutions : 

a. Sulphocyanide of ammouia . . . . , . . . . . . . . . . . . . . . . . .. . . . . .  � dr. 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 oz. 

lJ. Nitric acid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . � dr. 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 oz. 

ing of land for the N. P. R. R. The owners expect to Why En�lneer. Should Study. Mix equal parts of a and b, fresh for each negative, 
be employed in this vicinity for three years, or until' Granted that owners are sometimes short-sighted and apply to stained portion or immerse the negative 
the dredge is worn out. CRAS. R. MOYER. and are over-inclined to value your services in inverse in the solution. When the stain disappears, the nega- ' 

Tacoma, W. T . ,  June 12, 1889. ratio to the money you demand for them. Do you in- tive should be washed and followed by an application 
• • • • • tend always to work in the same place ? Do you not of a saturated solution of chrome alum. 

Bur.tln� Dam. and Flood. in Geolo�y. rather cherish the honorable ambition to better your When the stain is caused by insufficient fixing, it 
')'0 the Editor of the Scientific American : condition whenever opportunity offers ? Do you ever is said to be removed by converting the silver in the 

A question of geographical interest ' arises out of the stop to consider the great changes which have taken film into an iodide and then dissolving out by cyanide 
bursting of the Johnstown dam. The plains of the place in the character of the steam plants of this of potassium. The method recommended by Mr. 
Upper Indus are said to be strewn with angular blocks country, and that the change is still going on in a con- Drake is as follows : Soak the plate for five minutes in 
�not rolled by ordinary river action-and their pres- stantly accelerating ratio 1· Some one has well said that clean water, meanwhile make a solution of iodide of 
ence has been explained by the supposition that huge there is always room at the top ; and in the stationary potassium, 20 grains to the ounce of water, now put 
land slides, having from time to time formed dams engineer's trade this room at the top is growing larger the plate in this solution, and let it stay for ten 
across the mouths of mountain gorges in lower Cashmir, all the time. Think the matter over, and you will minutes. If the stain is very old, keep it in for half an 
created temporary lakes, and that when these pent-up soon be convinced that not one of the mechanical hour. Now dissolve half a drachm of cyanide of po
waters, overtopping the dam, let thems�lves loose they trades has in it more of possibilities for the future, or tassium in one ounce of water. Take the plate and 
were mixed with sufficient earth to form a flood of den- offers more encouragement to hard study, patient in- . put into this, and gently rub the stains with a tuft of 
sity enough to carry with it debris equal to glacial dustry, and steady application than the one you have cotton wool (absorbent filtering cotton will; do), free 
moraines. chosen. from grit, until they are quite gone. If the stains are 

How far was this flood visible down the Ohio, and It is not 80 very many years since the old fashioned very old, make the solutions stronger, and soak for a 
how far were heavy blocks carried 'by the muddy .slide valve engine, with its box bed and throttling longer time. 
waters 1 I remember when Mt. Leathers dam burst governor, was to be found in nearly every engine room. The stain due from insufficient fixing Is usually very 
above Sheffield, England, the flood wave was felt for a Now it is hardly thought of except for the smallest and difficult to remove. A plan which we have thought 
great distance. G. DARBISHIRE. cheapest plants. It is scarcely a dozen years since the of, but not yet tried, is to change the color by slight in-

Zolfo, Fla. first successful attempt was made to build Corliss en- tensification . 
.. 4 • I .. gines in the West. To·day there are dozens of build- First immerse the plate in a weak solution of bi-

The Recurved Double-Fanced Climbing Rattle- ers of this and other types of high duty engines. The chloride of mercury and water until the fllm (lom-
.nake. automatic cut-off engine has driven the slide valve out mences to bleach. 

To the Editor of the Scientific A me1'ican : of the market, except for small powers. Compound Then wash and immerse in a solution of cyanide of 
In the recent issue of the SCIENTIFIC AMERICAN of engines are common, and triple and quadruple engines silver similar to Monkhoven's formula. The cyanide 

May 11, on page 295, is an article from the pen of C. are not only being talked of, but are being placed in of silver converts the film into a bluish color and 
Few Seil!s, Esq. , on the poisonous serpents of the operation, and will undoubtedly be as generally used might also transform the yellow stain in the same 
United States. He has omitted entirely to mention a in stationary practice , as they are now in marine en- manner. 
very important species of rattlesnake, which was first gineering. Thousands of first-class plants are in daily Black Negative Varnish.-A simple way

'
is to dis

described by Audubon, and named by him the " Re- service, and the demand is growing steadily. Every one solve two grains of lamp black in half a drachm of 
curved Double-Fanged Climbing Rattlesnake." This that is put in service calls for skilled attendance and turpentine, then add it to the clear negative varnish, 
snake has double instead of single fangs on each side of furnishes work for a good engineer. The signs of the shaking well at each addition to insure thorough mix
the upper jaw, and they are recttrved in shape ,. and it times all point to a continuance of the attempt at still ing. If the quantity is too small, add successive 
also climbs bushes and small trees, in search of food, further improvement in the economy and efficiency of amounts of the black until the requisite color is 
such as young birds, etc. I have myself killed and the modern high duty steam plant. As a natural result reached. 
specially examined two specimens of this snake in my the demand for skillful, educated engineers is incteas- A New Transparent FUm.-We are informed that 
own immediate neighborhood. ing. Not only this ; but the nnmber of first-class power by a recently perfected process, transparent celluloid 

The last specimen I killed only recently, and gave it plants is rapidly increasing to meet the manifold re- only 3-1000 of an inch thick can now be easily manU" 
to a gentleman who wished to send it to a friend in quirements of our later day civilization. Every new factured, capable of rolling up like paper. On the film 
St. Louis. Will you please let me know if the snake application of electricity to supply the necessities or thus made the sensitive emulsion is spread. The film is 
I have described is really a rarity in the northern luxuries of life, every lighting station, every central exposed in the camera and developed the same as a 
and western portions of the United States ? power plant, every one of the thousand and one new gelatine plate, and when done is ready to be printed 

F. W. COLEMAN, M.D. developments within the bounds of near probability, from. It is to be made by the Eastman Company, of 
Rodney, Miss. , June 16, 1889. calls for economical power, and every plant of this Rochester, N. Y., who have introduced bromide paper 

• • • • • character furnishes employment for a good engineer. so largely in this country. 
Maehlnery Wanted Cor Making Cas_va Starch. Naturally, the engineers who study the hardest, and Platinum Toning Bathfor Gelatino-Chloride Paper. 

To the Editor of the Scientific American : are the most thoroughly posted in the practical details -In Dr. Liesegang's interesting journal, IJel' Amateur 
The cassava grown in Florida is of the sweet species. of their trade, will get the best positions ; and the best Photograph, Mr. Alfred Stieglitz gives the following 

Its root yields tapioca-starch or gluten-and a nutri- positions are worth working for. Are these not good platinum toning process for gelatino-chloride printing 
tive bran for stock. Heretofore small patches of the reasons why the engineer should educate himself in the out paper (known as aristo paper) : 
prolific root have been dug when required for home con- theory and practice of his trade 1--Stationary Engi
sumption, and occasionally an industrious houlSewife neer. 
will grate by hand and clarify a few pounds of starch .. 4 . ,  • 
for the store. Now, however, the immense yield (about AN ingenious and determined attempt to intercept 
forty tons per acre) has led to the planting of consider- the signals passing along the Marseilles cable of the 

a. Neutral oxalate of potash . . . . . . . . . . . . . .  \l parts. } 166'66 Phosphate of potash. . . . . . . .  . . . . . . . •  . . . .  1 .. grms. 

Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1,000 c. c. 
7J. Potassium platinous chloride . . . . . . . . . . . 1 part. 

Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 .. 
able areas in Polk County, and the question of saviQg Direct Spanish Comlilany was recently discovered in : For use are mixed, just before toning, 6 parts of A 
and systematically handling this weighty crop will the course of some repairs

' to the underground lines in with 1 part of B. The prints are as usually at first 
puzzle the farmer this autumn. the streets of Barcelona. The superintendent found washed out, and then toned. To obtain a black tone, 

Last year I rigged up a revolving grater to run by that at one spot the ground had been undermined and the prints are allowed to remain for twenty-five to forty 
foot treadle, and kept a boy washing dirt off the roots the four cables cut, the conductors on both sides being minutes in the solution without moving. They will 
as long aA my legs would hold out. Now; I want some connected to insulated wires, which were taken to the acquire in the toning bath a bluish violet tone. After 
of your readers to suggest a machine (for one mule wall of the house opposite. Outside this house the fixing, however, the blackish tones will be observed. 
power) which will : leads from each cat.>le were connected together by a The prints treated with this bath will keep better than 

1. Wash the roots as they come from the field. binding screw, so that communication between prints toned with gold, as they are not affected by sul-
2. Disintegrate them (grating is preferable to slicing Marseilles and Barcelona was not interrupted. A phureted hydrogen and similar gases. They are fixed 

or crushing). careful inquiry was at once instituted by the authori- and washed as usual. M. Stieglitz promises to eon-
3. Saturate the pulp, and let the water full of starch ties, and W<vas speedily discovered that the wires had tinue his experiments.-Mr. H. G. Gunther, tn Pkoto. 

drain off into settling tanks through fine screeQS, which . been. a.t ..a. period wbicb Ca.D be traced, led into the News. 
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THE WASHINGTON ARCH OF NEW YORK. 

We give in the'present issue a view of the Washing
ton Triumphal Arch, which, during the recent centen-

, nial and for some weeks thereafter, stood at the lower 
end of Fifth Avenue in this city. It was erected by 
residents of North Washington Square and of Fifth 
A venue below Fourteenth Street. Mr. William R. 
Stewart, who is now treasurer of the fund for the erec
tion of a permanent arch, deserves much of the credit 
for originating the idea and for collecting the funds 
necessary for carrying it out. 

'l'he arch stood about 100 feet north of Washington 
Square, spanning Fifth A venue from curb to curb. It 
was designed by Mr. Stanford White, of the firm of 
McKim, Mead & White, architects, of this city. The 

' material was entirely wood for the main structure, 
while for its decoration papier mache was used. A 
frieze of garlands and wreaths of laurel were employed 
in this, carrying out the colonial style of architecture. 
The general design, however, followed the regular type 
of triumphal arch. As it was necessary to avoid ob-

structing the sidewalks, the piers were made consider
ably narrower than would have been in accord with the 
other proportions. If the same design precisely were 
carried out in stone, it is thought that a tie rod would 
be necessary to preserve its integrity and to resist the 
thrust of the arch. It was painted white, so that it re
sembled a marble structure. 

The general idea was to preserve the colonial type, 
itself a modified classic style of architecture, in order to 
make it harmonize, not Oldy with the days of Wash
ington, but with the locality in Which it stands, as the 
residences upon the park are among the oldest in the 
city, and present 'many features of the colonial epoch. 

The dimensions of the arch were these : Width of arch
way, 41 feet ; height to spring of arch; 22 feet ; height 
of archway, 43 feet ; height to cornice, 55 feet ; entire 
height, inclusive of statue on apex, 71 feet ; entire width 
of arch, 51 feet. 

During the centennial period the arch was illuminat
ed by rows of incandescent electric lights driven from 
a dynamo placed in an adjoining yard ; and four 
bunches of flags were arranged as trophies at the spring 
of the arch, containing the flags of many nations blend
ed with our own. On the front and rear of the arch 
resting upon the keystone were placed two large stuffed 
specimens of the American bald�headed ellgle, the 
larger of th� two measnrint'seven f88t lIix inch8s from 
tip to tip of the extended wings. 

A very interesting feature was the statue of Washing
ton which stood upon its summit. This was a painted 
wooden image, ten feet in height, representing Wash
ington in Continental uniform. He �ppeared as wear
ing a blue dress coat with brass buttons, buff breeches, 
and riding boots. This statue is a veritable antique. 
It is said to have been placed upon the Battery in 
1792. It was obtained as a loan for the purposes of the 
arch through Mr. Sypher, the well-known dealer in art 
goods, of this city. 

The appropriate design and beauty of the arch were 
so manifest that the centennial committee on art or
ganized a special committee to collect subscriptions for 
the permanent reproduction of the arch in stone. The 
new committee includes Henry G. Marquand, chair
man ; Louis Fitzgerald, vice-chairman; Richard W. 
Gilder, secretary; and William R. Stewart, treasurer. 
The following determination has been reached and 
will be adhered to in the ma_tter : 

A total of $100,000 is to be collected and devoted to 
the erection of the arch ; it is to be made of marble ; 

THE WASHINGTON ARCH OF NEW YQRK. 
and is to be erected in the neighborhood of Washing
ton Square ; it is to be cal led the 'Vashington Arch ; 
and is to be designed by Stanford White. The four 
last conditions are absolute. It will of course be some
what modified from the present design, which could 
not well be reproduced in stone, and it ma.y be et'ected 
on the other side of Waverley Place, in order to obtain 
increased room for the piers. The hope is expressed 
that. being placed so far south, it shall be the first of a 
series of civic ;decorations which shall ultimately ex
tend throughout the length of the city. Over $46, -
000 has already been collected, and when $50,000 shaH 
have been accumulated, work will be definitely begun, 
as the collect.ion of the balance will then be a mat
ter of time only. 

slippery rails, etc., this time is reduced to 10 miles per 
hour. 

" When the trains are running at full speed, they 
average from 18 to 23 miles per hour, varying accord
ing to weight of train, direction of grades, etc. 

.. The time between 23 and 10 miles per hour is lost 
by getting up full speed and slowing down." 

By the cable roads in Chicago, the actual running 
time from Madison to Sixty-seventh Street, on State 
Street, iii a mile in every 5 4-7 minutes, or, for the full 
seven miles, 39 minutes, and it must be borne in mind 
that the cars stop anywhere along the route to take up 
or let down passengers. 

. 0 . ,  . 
Experience of' a Ball oon"'t. 

Professor King gives interesting accounts of obsta
cles in the way of the upward progress of the air ship. 
Snow is a great obstacle. It gathers on the balloon and 
weighs it downward. The clouds are sometimes as 
much as 3,000 feet thick. Often even above such a 
body of cloud may be seen smaller clouds with clear 

spaces in between. When within one of these spaces, 
the sensation is that of being in a vault. With the 
solid snowy clouds below you and the smaller clouds 
around you being by perspective brought close around, 
it appears as if you were in a cavern. I have been 
above the clouds during a snow storm, and the light 
of th� moon shining so brightly through the rarefied 
air produced an illumination rather supernatural. I 
have very frequently passed through frozen clouds. 
This is where vapor has fallen below the freezing point 
and been congealed into a substance resembling flour 
in appearance. This falls, and in doing so reaches a 
higher temperature, where the small particles are ag
gregated into flakes of snow. Some clouds, however, 
present very much the appearance of a veil, and ob-

• 0 • , .  • jects on the earth can be distinctly discerned from a 
The Elevated Stealn Street Hallways, New York. position above them. I have never known of an in-

Regarding the speed attained on the elevated roads stance ill which a balloon was hit by lightning. The 
Mr. , T. C. Clarke says : .. The average of several trips thunder does not make a perceptibly greater noise 
on the Third Avenue elevated, between South Ferry than when you are on the ground. The so"nd pro
and One Hundred and Twenty-seventh Street, timed ceeds fromj;lw upper layers of clouds, as does also the 
by me, gives with ordin'ary five-car trains-seats filled, rain ; and in many cases, when the lower strata appear 
but few"' 8�nding-as follows : Distance, 8·40 miles ; very violent, perfect quiet there reigns except for such ,  
total time, 47 minutes.-'-10 ·89 miles per hour ; deduct tnotion 8.S is produced by the rain falling through 
26 stops at 20 seconds each (8 minutes and 40 seconds)- from above. The upper currents are most active, and 
3, 8 minutes 20 seconds  runn'ing time

, 

b

. 

etw

. 

e�n
. 

stations, II. cyclone or a wild storm iii! perhaps produced accord
equaling 1a� miles per hour. In this case . ere were iug as those upper curr8nts d811e8nd to or r,!main above 
no delays and the traincranrapidly i with bea " trains, - the earth. ' 
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The lemur may be considered the connecting link 
between the ape and rodents ; the construction of the 
hands and feet reminds one of the former, and that of 
the body, and in SOIlle cases of the jaw, reminds one of 
the latter. The marking of the lemur is very striking ; 
as is well known, the Romans believed that they were 
the departed souls of the dead, for the propitiation of 
which the lemuria-midnight fetes-were celebrated. 
Like true ghosts, these wandering souls shunned the 
daylight, carrying on their mischief during the night. 
From these creatures which shun the ligbt the lemurs 
took their name ; they are truly creatures of the night, 
and do not lose this peculiarity when in capt.ivity. The 
lemurs in the Rerlin Zoological Garden and the 
Aquarium sleep the greater part of the day, in spite of 
all the disturbance caused by visi tors ; when night 
closes in and the lights are put out, they become gay, 
rushing nimbly abont their cages. 

The vari (Lemur 'Darius) belongs to the rarer speci
mens of this family. It attains a length of about three 
feet, including the tail ,  which is abont half the whole 
length. The marking of the specimen shown i n  the 
accompanying illustration is very regular, black and 
white alternating, for only 
the bushy tail is entirely 
black ; but in many varis 
the distribution of color 
varies. The face framed 
in long white hair and the 
sharp eyes give the animal 
a p e c u ·l i a r appearance. 
The blaCk • . dextrous hands 
bear an unpleasant resem
blance to the correspond
ing members of the human 
body, and everyt.hing done 
with them, even the catch
ing of running and flying 
i n s  e c t s ,  is aCCOIn plished 
w i t  h absolute certainty. 
The varis live in large com
panies on the island of 
Madagascar, where they 
make nightly excursions, 
uttering h 0 r r i b  I e cries. 
Their · food generally con
sists of fruits, although 
they will gladly eat a live 
bird or other dainty mor
sel. They a.re not very in
telligent, and are always 
very shy, taking dight on 
the slightest provocation. 
When in captivity they 
soon accustom themselves 
to their keeper, and are 
very gentle and good na
tured. but a loud word is 
enough to confuse them. 

All lemurs h a v e t h e 
power of creeping about 
noiselessly like a cat. going 
around straw, little stones 
and dried leaves so as not 
to disturb their prey. 

Ititufifi t !tutritau. 
pounding on the grooved edge with a naked hammer, 
making indentations that let in the cold air or obnox
ious gases, if it is a bottom floor, and then nail it in 
place by driving a six-penny nail at an angle of about 
500 in the groove . •  An awkward blow or two chips off 
the upper of the groove, and the last blow, designed to 
sink the nail head out of the way of the next tongue, 
splits the lower part of the groove to splinters, leaving 
an unsightly opening. Such nailing does not fasten 
the flooring to the sleepers, and the slanting nails very 
often wedge the board so that it does not bear on the 
sleeper.-Exchange. 

. , . � .  
Electricity o n  War Ship •• 

Electricity on ships of war is purely an American 
idea, and was first tried on the United States steamer 
'I'renton in 1883, says the New York W01·ld. Soon after 
the system had been tested the vessel sailed on a three 
years' cruise, and attracted much attention as the first 
vessel afloat to be lighted by electricity. The success 
of the Trenton's experiment practically settled the 
question in naval circles. Through the exertions of 
Lieut.-Commander R. B. Bradford, who was the Tren · 
ton's executive officer, electric lights were placed on 

9 
long steel shot dart through space at the rate of 2,000 
feet in a second. Bow, stern, and broadside respond 
in one terrific roar, and, crash ! the fabric trembles 
'neath the simultaneous explosion of 6,000 pounds of 
powder, and 12,000 pounds of metal are sent whizzing 
through the air by means of the electric slave of the 
dynamo. 

The merest motion of the little polished lever directly 
in front of the capstan brings the powerfUl search 
light into action, and sends a dazzling beam through 
the dark void. To the left protrudes still another con
cave, innocent-appearing globe, which controls a silent 
though potent and death-dealing auxiliary. A slight 
click is heard, a puff of white smoke, and the White
head torpedoes glide from their smooth tubes, and are 
driven through the water at the rate of thirty miles an 
hour. An electric bell signals the officer in charge of the 
quick-firing and machine guns when t.o play his part, 
and ere the gong has ceased to vibrate, thousands upon 
thousands of explosive projectiles are flying through 
the air at the rate of 1,900 feet per second. 

The latest electric appliance is a syst.em of engine 
room telegraph, invented by J. B. Wallis, an English
man . It has been thoroughly tested in the royal navy, 

and adopted on her Ma
jesty's ships Camperdown, 
Rodney, and Aurora.. It 
is also being fitted to the 
Magicienne and the Mara
thon, two s e c o n d  c. l a s s  
twin-screw cruisers. The 
Wallis system comprises an 
engine room " telegraph, a 
revolution-order telegraph, 
and a steering telegraph, 
the principle b e i n g  t h e  
same in each case. The 
engine r o o  m telegraph 
cousists of a c o m b i n e d  
transmitter and reply indi
cator, inclosed in a case 

. mounted on a pedestal. 
This instrument has a dial, 
around which the orders 
to be transmitted are dis
tinctly marked, and a han
dle at the · back turns a 
pointer to the desired com
mand. 

The moving of the han
qle or lever gives the . "  at-

The young vari, which is 
perfectly developed at its 

THE V ARI IN THE BERLIN ZOOLOGICAL GARDEN. 

" 
tlention " .  signal to the en
gineer. The engineer put
ting his lever over causes 
a bell to be sounded on 
the bridge, which calls at
tention to the fact that he 
is acknowledging the order 
and repeating i t b a c k . 
The revolution telegraph 
is a simple means of trans
mitting to the engin.eer the 
number of rev.oliltions at 
which the c o m IIl an d e r  
wishes the engine to run. 
"The admiral may signal to 
the fleet that he is going 
at s e v e  n t y revolutions, 

birth, clings so close to the mother as 
appear in her fur.-:Illustrirte Zeitung. 

• • • a • 

to almost dis-

Ho_ to· Make a Good Floor. 

Nothing attracts the attention of a person wishing to 
rent or purchase a dwell ing, store room, or office, so 
quickly as a handsome, well laid floor, and a few sug
gestions on the subject, though not new, may not be 
out of place. 

The best floor for the least money can be made of 
yellow pine, if the material is carefully selected and 
properly laid. 

First, select edge grain yellow pine, and not too 
" fat," clear of pitch, knots, sap, and split. See that it 
is  thoroughly seasoned, and that the tongues ' aud 
grooves exactly match, so that when laid the upper 
surfaces of each board are on a. level. This is an im
portant feature often overlooked, and planing mill op
eratives frequently get careless, and in adjusting the 
tonguing and grooving bits. If the edge of a flooring 
board, especially the grooved edge, is higher than the 
edge of the next board, no amount of mechanical in
genuity can make a neat floor of them. The upper 
part of the groove will continue to curl upward as long 
as the floor lasts. 

Supposing, of course, the sleepers or joists are 
properly placed the right distance apart, and their 
upper edges precisely on a level aud sec!lrely braced, 
the most important part of the job is to ., lay " the 
flooring correctly. This part of the work is never, or 
very rarely ever, done nowadays. The system in 
vogue with carpenters of this day of laying one board 
at a time, and " blind nailing " it, is the most · ,:daring 
traud practiced in a.ny trade. They drive the tongue 
pf the board into the groove of 

·the precfilding one by 

the Vermont, New Hampshire, Omaha, Dolphin, and which signal has to be repeated to the engiQeers, 
Chicago. The Baltimore, Charleston, Yorktown, Ben- in order that all the vessels may keep in line with the 
nington, and Concord will be snpplied with the latest flagship. The steering telegraph is another application 
improved plants, and there is nothing afloat that can of the same principle. The transmitter a.nd receiver 
excel the system. Each cruiser has about 500 lights, are similar to those of the engine room telegraph, the 
and the gunboats about 250, with sufficient supplies to' latter being ingeniously attached to the rudder, which 
last three years. All the cut-outs and switches are makes the record automatically. 
made water-tight, and tested by turning a stream of In connection with the steam !lteering wheel, which 
water on any part of the circuit. in the fighting tower of an ironclad is directly under 

There are innumerable devices by which electricity the commander's control, he has at his disposal a ter
is made useful on board ship. The value of the search rible and decisi'V"e weapon, once it is put in motion. 
light cannot be estimated, as scouting parties, torpedo Projecting a number of feet in advance is the ram at
boats, or swift steam launches can be detected a mile tachment, its proportions and deadly qualities con" 
away on the darkest night. As a Illotive power for cealed under water. Emerging from whirling clouds 
small machines it is invaluable, and on the Chicago of battle, guided by the will of the commander, the 
will be brought into play for training the huge guns of great fabric, impelled by the combined strength of the 
the main battery. It is used also for discharging the immense engine, with furnaces glowing and steam hiss. 
rifled orrlnance, and the entire system is 'under the ab- ing, the cruiser rushes straight onward, prepared to 
solute control of the commander from his position in crush into its opponent. 

. 

the fighting tower. He requires no uncertain assistants _ , • , .. 
to place him in communication with the various de- The Egypt Exploration Fuud. 

partments of the complex machine. Electrical devices Few educational enterprises have yielded larger re
perform all the duties, transmit the orders and control sults for the amount invested than the Egypt Explora
the mOVE:ment with far greater accuracy and safety tion Fund. Expending annually since 1883 between 
than would be possible by the old methods. $7,000 and $8,000, it has discovered or disclosed the 

The simple pressure of a button endows the huge following interesting sites : Pittrom (the treasure city 
monster with life aud activity, causing 10,000 tons to of Exodus i. 11). Goshen Tahpanhes (the Daphnm of 
glide smoothly through the water at a speed of 20 the Greeks), the city of Onias, Zoan, Am, Naukratie, 
knots. At the touch of a second button the greae and latest of all, Bubastis (the Pi-Besetti of the Scrip
shields swing noiselessly aside and the huge apertures tures). These discoveries have been conducted in a 
are di@closed, filled the next instant by powerful rifled thoroughly scientific manner and have yielded rich 
breech-loaders. 'I'here is a hush, a. moment of expect- re!lults regarding the sciences. arts, and industries of 
aney, . 8.8 the fommander peers through the little slot on past ages, the early sources of Greek history, and par
a level wft\l his eye in the tower, touches a third but- ticularly Biblical and secular history.-The Chautau
ton, .&Ild the erui�r v0-\llits forth sheets of dame. The guano 
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RECENTLY PATENTED INVENTIONS. 

Enclneerlng. 
slsts of a four-armed base plate with a horizontal arm 
on which is a sleeve pivoted to one of the atms, while 
a vertically adjustable arm is secured in the sleeve, and 
has a horizontally projecting member carrying a lamp 
stand. 

The charge fOf' Insertion under tlu8 head iB 0fI£ Dollar 
a linefOf' eack intJeT'tum ; afxlut eigkt worda to a lil18. 
Advertiwn.6nt8 must be received at '[YUblica/ion ojfice 
as early as Thur8day 1norning to appear inneaJt iBsue. HINTS TO CORRESPONDENTS. 

SPEED INDICATOR. - Albert R. Sher
man. Pawtucket, R. I. Combined with a clock is a 
graduated traveling dial or scale of annular shape, 
which rotates around the clock dial and is actuated by 
the impulses from the engine, there being novel means 
for transmitting the impulses of revolution from the 
engiue to the annular dial, for comparing the speed of 
the engine with that of the clock. 

MOTOR.-CharJes J. B. Gaume, Brook
lyn, N. Y. This invention covers a clockwork es· 
capement mechanism of novel construction for operat
mg swinging cradles, conches, hospital cots, etc . •  

whereby power i. economized and noise avoided, and 
heavy bodies may be kept in swinging motion for a 
long period. 

A valuable patent for sale cheap, No. 393,300. Patent
ed Nov. 20, 1888. For particulars address E. England, 16 
Buchanan Street. Duluth, Minn. 

Name. and Addre •• must accompany all letters, 
or no attention will be paid thereto. This is for our 
information, and not for publication. 

Referellce. to former articles or answers should 
give date of paper and p� or number of question. 

PISTON ROD GUIDE. - D a n  i e 1 W. 
Umstead, Earlington, Ky. This invention relates to an 
improvement especially adapted for nse with mining 
machinery, dispensing with the crimp and crimp plate 
usually employed to prevent the air from escaping 
around the piston rod and sleeve head, and providing a 
sectional bushing at the outer end of the sleeve, with 
other novel features. 

CHURN.-William M. Shira. Butler, Pa. 
This is a churu adapted to be worked while the operator 
is either standing or sitting, and is simple and cheap in 
construction, while designed to make butter quickly. 
and admlt of the ready clelllling of its parts. 

Special facilities for manufacturing light machinery, 
hardware. and novelties. Stamping, presswork, punches, 
dies, and speCial tools. Correspondence Invited. Rocka
way Manu!. Co., Rockaway, N. J .  

I ll q  ulrle. not answered 1D reasonable time should be repeated; correspondenta will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all, either by letter 
or in this department, each must take his turn. 

Special Wrl"en InformaUon on matters of 
personal rather than general interest �annot be 
expected without remuneration. For the best Hoisting Engine for all kinds of work. 

address J. S. Mundy, Newark. N. J. Scien&Ulc American SUI'pleme .. '. referred 
to may be had at the office. Price 10 cents each. 

Railway Appliance •• 

COVER FOR BUTTER TUBS.-Henry C. 
Carter, New York City. This is an expanding and 
contracting cover composed of independent side sec
tions, with a sliding wedge-shaped section between 
them secured by slotted attachments. pins or studs con
trolling the movement of the wedge section and side 
sections relatively to each other. and diBpensing with 
nails, clasps, and other like fastenings. 

Guild & Garrison, Brooklyn, N. Y., manufacture 
stea.m pumps, vacuum t>umps, vacuum apparatus. air 
pumps, acld blowers, filter press pumps, etc. 

Book. referred to promptly supplied on receipt of 
prIce. 

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

SANDING DEVICE. - James Ritchie, 
Flatbush. N. Y. 'I'his invention consists essentially of 
a sand-receiving box or hopper in connection with 
which is arranged 'a gate or valve. with means for 
throwing the gate or valve, and a delivery spont or 
chute, the construction providing for the delivery of 
the sand, whether it be wet or dry, at the will of the 
operator. 

AUTOMATIC SAFETY SWITCH. - John 
H. Wait, Junction City, Oregon. Combined with a 
main rail laterally movable and a parallel switch rail 
attached thereto and movable wlth it, is a stationary 
outwardly curved main rail, an inner fixed Il:uard rail, 
and a rail point intervening between the guard and 
fixed main rail at one end, the construction being such 
as to prevent. derailment at the switch irrespective of 
the position of the "Wltch. 

Electrical. 

GENERATING ELECTRICITY.-Timothy 
Gleeson, Brooklyn, N. Y. This invention provides an 
apparatus for generating electricity suitable for tele
phonic currents or for operating bell signals, providing 
IIleans of vibrating a permallent magnet by clockwork 
ur other motor to generate the current. 

CARBON FILAMENTS. - Theophilus V. 
Hughes, of Holywell, North Wales. and Charles R. 
Chambers, of South Ken.ington. Middlesex County, 
England. This invention covers a method of manu
facture of the filaments by the destructive distillatlOn 
of a gaseons carbon compound capahle of yielding 
carbon when decomposed by heat, the objp.ct being to 
pr�uce filaments of greater density and homogeneity 
than those made by the ordinary methods. 

Mechanical. 

SAW DRESSING DEVICE. - W a I t e r 
Kirkpatrick, Marinette, Wis. This is an implement 
for side-dressing saw teeth, its body pavIng a handle at 
one end and a guide block or fork &!tachably secured 
to the opposite end, while a lever fulcrumed upon the 
Inner face of the body is provided with a guide screw 
and a detachable file. the implement being one which 
can be applied to a circular or band saw while in 
motion. 

LoOM PICKER STAFF CONNEOTION.
John McGinnis, Valatie, N. Y. This is a combined 
metallic s.tirrup and .strap of leather or other like lIexi
ble material as the connection between the rocker of 
each picker stall' and its treadle, to prevent breakmg of 
the strap and stopping of the loom, as is now common. 

PAPER PULP DIGEST1j:R.-Henry W. 
Stebbins. Monico, Wis. This is a novel constrnction 
of Jead-lined boilers. dispensing with all hard metal 
rings between the sections of the body of the shell. 
llaIiges, and clamps, operating to compress and thin 
the lead lining at the joints and to bulge out the lead 
beyond the joints in the body sections, the expense of 
operating the digester being also reduced and leakage 
avoided. 

SOLE SEWING MACHINE. - Johannes 
Albrecht, Carmstadt, Wurtemberg, Germany. This in
vention covers an improvement in that class of ma
chines which produce .R double lock stitch, and is 
designed to sew the sole on to the boot or shoe. etc., 
with waxed threads, by means of a hook needle and a 
suitable shuttle. 

MIDDLINGS PURIFIERS. - W i l l  i a m 
Klostermann, Young America, Minn. Two patents 
have been granted to this inventor on middlings puri
lIers, the inventionl\ covering various novel features 
and combinations of parts, and being improvements on 
former patented inventions of the same inventor, 
designed to promote efficiency of their operation, and 
whereby the middlings are agitated over and over again 
in order to thoroughly purify them, always separating 
the worthless stull' from the middlings. 

Agricultural. 

SEED PLANTER AlS"D F E R T I L I Z E R  
DI8TBlBUTER.-Whitmon A. Holt. Harrison, Me. The 
frame has a central plow, with side plows held parallel 
thereto, ctutes opening on the rear end of the plows 
and supported by a plate from the main frame, whlle a 
disk is also held to oscillate on this plate. the disk 
havinll: openings registering with openings in the plate, 
and a fertilizer and seed hopper are held on the disk, 
the·lJl8dUne �ing arranged for changing the distances 
between the several hills or dlOls. 

MI.cellaneou •• 
ALBUM CLASP. - Ernst P. H i  n k e I, 

Offenbach-on-the-Main, Germany. This is a clasp 
designed to automatically adjust itself to th.e different 
thicknesses of the book as the number of photographs 
Inserted therein increase, and I� formed with a combi
nation of two telescopic sections with a spring secured 
in one section and adjustably connected to the other 
aection .. 

PIANO LAMP BRACKET.-William A. 
Smith, Butte City, Montana Tel. Tbia bl'&Qket COIl-

TANK HEATER. - Hanford Reynolds, 
Gifford, JIl. This is a device for heating or warming 
horge quantities of water to prevent freezing, and the 
heater has a side chamber through which the fire may 
be raked and the ashes removed without taking the 
heater from the·tank and without extinguishing the fire, 
the device being especially applicable to tanks for 
warming water for stock and similar purposes. 

SUSPENDED R A I L W A Y. - J 0 h n 
Thomson. Kansas City. Mo. This invention covers an 
improvement in a class of excavating apparatus, includ
ing a series of carriages traveling on an elevated track 
and a series of buckets suspended from the carriages; 
to be raised and lowered by suspending ropes or chains, 
one such rope or chain only being employed by the 
series of buckets, and all the buckets being raised suc
cessively, one at a time, by the rope. 

FLUID SEPARATOR.-Thomas J. New
some. Wilmington, N. C. This device consists of a 
vessel or tank with a horizontal diaphragm making 
two chambers, with a central tube. and a discharge 
pip'" connected with the lower chamber, and one con
nected with the lower portion of the upper chamber, 
the invention affording a simple means for separating 
turpentine, oil, or other light fiuids from water. 
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The Scientific American Architects and Builders 
Edition is issued monthly. $2.50 a year. Single copies, 
25 cents. Forty large quarto pages, equal to about 
two . hundred ordinary book pages ; forming, practi. 
cally, a large and spiendid MAGAZINE OF ARCHITEC
TURE, r�ly adorned with �Iegant plates in colors and 
with line engravings.- lIlttstrating the most interesting 
examples of Modern Architectural Construction and 
allied subjects. 

The Fullness, Richness, Cheapness, and Convenience 
of thl. work have wan for it the LARGEST CIRCULATION 
of any Architectural publication In the world. Sold by 
all newsdealers. 

M:UN'N &I CO .. PuBLISHEBII, 
a6l BroadW�. �ew York. 

Engineers wanted to send their addresses and receive 
free a 25 cent book . .. Hints and SUllgestions for Steam (968) A. H. H. asks : Would an arrna· 
Users." Lord & co., l1 s. 9th St., Phiiadelphla, Pa. ture constructed same as the one in the 8 light dynamo 

For the latest improved diamond prospecting drills, (SUPPLEMENT, No. 600) work well in the simple motor 
address the M. C. Bullock Mfg. Co., Chicago, Ill. (SUPPLEMENT, No. 641)Y A. Yes. 

--Ball Ji}ngine.--
Antomatic cut·off. Ball Engine Co., Erie, Pa. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J 
The Holly Manufacturmg Co., of Lockport, N. Y., 

will spnd their pamphlet, describing water works ma
chinery, and containing reports of tests, on application. 

Screw machines, milling machines, and drill presses. 
E. E. Garvin & Co., Laillht and Canal Streets. New York. 

Perforated metals of all kinds for all purposes. The 
Robert Aitchison Perforated Metal Co., Chicago, Ill. 

Rfd>7Jer Beltlng, all Bize8, 7'i!1! lIer cent from regular 
list. All kmds of Rubber Goods at low prices. John W. 
Buckley, lii6 South Street. New York. 

Steam Hammers, Improved Hydraulic Jacks, and Tube 
Bxpanders. R. Dudgeon, 21 Columbia St .• New York. 

Hoisting Engines, Friction Clutch Pulleys, Cut-off 
Couplings. The D. Frisbie Co .• 112 Liberty St . •  N. Y. 

.. How to Keep Boilers Clean." Send your address 
tor free 00 p. book. Jas. C. Hotchkis8, I20 Llberty St., N. Y. 

The best (JqjJ'ee roa�ters. coolers, stoners, separators, 
polishers, Bcourers, glossing apparatus. milling and 
peaberry machines : also rice a.nd ma.caroni ma.chinery, 
are built by The Hungerford Co., Broad and Front Sts., 
N. Y. 

Lathes for cutting Irregular forms. Handle and spoke 
lathes. I. E. Merritt Co., Lockport, N. Y. 

Rod. pin, and dowel machines. 1,000 to 3,000 lineal 
feet per hour. Rollstone Machine Co . •  Fitchburg, Mass. 

Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Worb. Drinker St.. Phlladelphta. Pa. 

, lI'"'8end fornew and oompletecatalo�e of Scientillc 
and other Boob for sale by MunD :II: CQ� 361 Broadway. 
New York. Free on &ppliaatlon. 

NEW BOOKS AND PUBLICATIONS. 
THE INTERNATIONAL ANNUAL OF AN

THONY'S PHOTOGRAPHIC BULLETIN. 
Vol. II .. 1889. By W. Jerome Harri
son, F.G.S. ,  Birmingham, England; 
A. H. Elliott. Ph.lJ.,  F.C.S. ,  New 
York. E. & H. T. Anthony & Co. , 
publishers, New York. Pp. 479. 
Price $1. 

The second issue of this new annual is fully equal in 
Interest and quality to the initial work published in 
1888. It contains eight illustrations by dillerent pro
cesses. The frontispiece (a portrait study) is an ex· 
ample of tbe bealltiful ,gloss and delicacy of detail to 
be obtained on Aristotype paper, while the two views 
in the Tyrolese Alps, by Professor D. L. Elmendorf, in 
the center of the book, are line specimens of photo grain 
cuts produced directly from the photoll:laphs. An ex
cellent photogravure termed • •  photophane," represent· 
ing a portrait of Miss Lillian Seccombe, an actress, also 
adorns the book. In addition to these attractive illus
trations there are many Interesting and useful articles 
on subjects of special value to amatenr and professional 
photographers. .. Blue printing." with formulas and 
illustrations of apparatus for carrying it on, on an ex
tended scale, Is very comprehensively treated by C. B. 
Talbot. There are several articles on the new hydro
quinone developer and how to use it. the making of 
window transparencies aud lantern slides, some conve· 
niences for the amateur, orthochromatic photography, 
photographic emulsions and machinery for making 
them, the uses and development of gelatino'bromide 
paper, hints in photo-micrography, and many useful 
tables and formulre. It is a mirror of the lat�st experi
ences and progress of the science of photography. and 
should be in the hands of every progressive photo
grapher. 

PHOTOGRAPHIC MOSAICS, 1889. Edward 
L. Wilson, editor and publisher, New 
York. Pp. 144. Price 75 cents. 

Now in its twenty-llfth year, this book, containing a 
number of useful articles by well known writers, is a 
valuable acquisition to any library. Over forty pages 
are devoted to a review of a year's progress of photo· 
graphy. An article on .. A Potash Developer." by 
Charles Ehrmann, and others on .. Suggestions for 
Vignetting," by Karl Klauser, .. Sllg,gestions for Be
ginners." by Wallace Goold Levison, .. Swellpd Gela
tine Proces. of Making Photo-Relief Plate�," by W. 
T. "'Ukinson, and a valuable table, .. Of Space Trav
ersed, of Time Occupied, of . Velocity Acquired. by a 
�alling Body," by J. J. Higgins. A.M •• M.D .. convey an 
idea of the practical and scientillc nature of the book. 
It IS well printed, and contains live phototype illustra
tions'. 
ar' Any of the allQ,ve books may be purchased through 
this otfule. Send hlr new book catalogne just pub· 
Iished. 

Ac1clNu MVlIIJ{ .Ii cd.. 881 BroadW�, N8W York. 

(969) E. S. asks how to change the 
voltall:e of the dynamo described in SUPPLEMENT No. 
600. so as to .e able to run 70, also 110 volt lamp •• in
stead of 50 volt (which are hard to get). In what SUPPLE
MENT will I be able to lind how to make storae:e bat
teries, how to charge them. and all necessary informa
tion in order to make and run them? A. You can 
change the voltage of the dynamo by increasing the 
power of the lIeld magnet, or by increasing the speed of 
the armature within certain limits. You can readily 
obtain 50 volt lamps from the manulacturers. We shall 
publish at an early date information on the construc
tion of storage batteries. See SUPPLEMENT, Nos. �, 
323, 610, and many others. 

(970) W. H. T. asks : 1. Can the simple 
electric motor described in SUPPLEMENT, No. 641, be 
used as a hand dynamoY A. Yes ; provided you use a 
cast iron field magnet and wind the armature with finer 
wire. say No. 20. 2. If so, is it necessary to use wire of 
a dlfferent size from that given in the article referred 
to Y A. See above answer. 3. Would such a dynamo 
he as efficient as the one described in SUPPLEMENT, No. 
161? A. We think not. 

(971) R. S. G. asks for a receipt for glue 
that will stick two piecp.s of glass toe:ether. I wi�h 
something that will resist the action of pyrogallic acid, 
or, in other words. some !(Iue that I can tasten pieces 
on inside of a developing tray. Page's ,glue will hold 
it only for a day or so. A. Make some thin solu
tion of ordinary glue, weighing it before putting it in 
the water. Then in a darkened room add one-tenth 
the weight of the dry!glue of bichromate of potash. glue 
in the dark and expose to light while drying. Add a 
little glycerine to the glue also. 

(972) Quaker City asks (1) how to U).Bik& ;  
a tooth powder that will whiten the teeth instantly. .A. 
We can recommend no such powder, as it would be 
highly injurious to the teeth. Precipitated calcic car. 
bonate, often called precipitated or dropped chalk, is an 
approved dentifrice. It may be perfumed with a little 
orris root, and a little dried castile soap may be rubbed 
up with it. The teeth should be put into good condi
tion by a dentist and maintained in order by the use of 
the simple dentifrice recommended. 2. Also how lire 
eating is done as performed in the museumY A. Soak 
a piel'e of thick cotton cord In a solution of nitrate of 
potash and dry it. When exhibiting, a lot of tow is held 
in one hand with the piece of cord, which has been 
lighted. coneealed in it. Some tow is taken into the 
mouth within which the slow match or lighted end is 
embedded. If now the breath is expelled through (he 
tow it hecomes iguited and smokes and glows, which 
can be extine:uished by closing the mouth. The cord, 
however. continues burning, so that the same effect can 
be several times produced. As , nother method raisins 
can be dipped in alcohol and lighted and then can be 
dextrously eaten without burning the mouth. The 
point in this case is to close the mouth quickly. 

(973) F. W. F. asks : 1. Will you or any 
of yonr readers kindly furnish a description of the me
chanism used in organs where electricity is the medium 
for transmittin,g motion from the keys to the pallets? 
What kind of battery is used,'and how mauy, if more 
than one? I have been unable by personal inquiry to 
gain any information re.pecting organs in which elec
tricity is used, for, so far 8S I can learn, there are no 
snch organs in Canada. at least in Ontario. Are there 
any serious disadvantages in these organs. and if so, 
what are they? A. See SCIENTIFIC AMERICAN, vol. 55, 
page 83, for description of such mechanism and othel 
particulars asked for. It works perfectly in practice 
and is bein,g more ex tensi vely used every year. 2. Is 
there any chemical that is bleached by a current of elec. 
tricity passing thrpugh it, or one that is given a de· 
cided color, the two poles being placed the thicknels 01 
paper apart, Or wider. If there is such a suhstance, what 
is it? A. A solution of iodide of potassium, or a dilute 
solution of the same with starch, or a solution of ferro. 
cyanide of potassium and nitrate of ammonia can bq 
used to saturate paper. These will produce coloreol · 
traces under the inlluence of an electric cllrrent. 

(974) E. A. D. asks : 1. Is there any 
chance for a young man In the profession of electrical 
engineering? A. Not very good without some inllu
ence. 2. Where can one take a conrse? A. Cornell 
University, Ithaca, N. Y. 3. What lengthY A. Three 
or four years. 

(975) J. C. G. asks a recipe for a fire 
kmdler that will start an anthracite coal fire. A. We 
would suggest charcoal dried aDd soaked in l!olution of 
nitrate of potash and again dried. Or one part chloride 
of lime may be mixed with three or four parts ot char· 
coal dust to a thick paste, with a little glue or other ceo 
menting material and formed into lumps. 

(976) F. E. P. writes : I wish to inflate 
a small balloon of about 500 cubic feet capacity. Will 
10U !pvc formula for making gas from sulpnuric acicl 
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JULY 6, I�.] 
and iron turnings? A. Place the turnings in a large 
demijohn and pour acid on them. For five hundred 
feet you will need 129 pounds of oil of vitriol and ahoul 
70 pounds of iron. The evolution fiask must be ar
ranged with douhly perforated cork, etc., so that acid 
can be introduced without interferinr: with the prolrress 
01 the work. 

(977) G. H. B. asks for the government 
receipt for mixing whitewash so It won't wash off. A. 
Slake !-D bushel lime with boiling water, keeping it cov
ered during the proeess, strain and add 1 peck salt dis· 
solved in warm water and 3 pounds rice flour boiled in 
water to a thin paste, !-D pound Spanish whiting, and 1 
pound clear glue dissolve(l in warm water. Allow it to 
stand several days and apply hot. 

(978) L. F. asks how to make, combusti
ble paper. A. Soak the paper in a saturated solution 
of nitrate of potash. This makes touch paper. To 
make paper that will burn and disappear with the ex· 
plosion, it must be treated with strong nitric and sui· 
phuric acids, and washed thus, converting it into nitro
cellulose or gun cotton. The process of making the 
latter is fully described in the SCIENTIFIC AMERICAN 
of February 23, 1889. 

(979) F. C. G. writes : I have knitted 
some small shoes out of druggists' cotton cord, in 
delicate shades and bright colors, for the market. Can 
you tell me through your valuable paper, or otherwise, 
how to preserve their delicate coloring? I have been 
saturating them in hot borax water preparatory to put. 
ing on the gum arabic : they fade. There is something 
that is used with the borax that will preserve the color, 
but I am nnable to tell what that is. A. We would 
suglrest the use of alum, or chloride of tin as a mordant. 
but we fear that the cotton will still fade. 

(980) O. A. B. asks : 1. How cement 
nsed for cementing the rubber tires to the fellies of 
bicycles is made. A. Dissolve 1 part gutta percha in 
bisulphide of carbon q. s. Mix with 20 pa�t. as
phalt or shellac and warm over wate1 bath, nntil it is 
melted to a thick ipa.te. 2. How to make liquid 
cement for cementing rubber. A. Unvulcanized India 
rubber is masticated by powerful rolling and grinding 
machinery, until disinteJ;(rated, and then is dissolved in 
coal tar naphtha. After it has been used as a cement, 
the cemented place may be treated with a solution of 
chloride 'of 'sulphur in bisnlphide of carbon. In our 
SUPPLEMENT, No. 249, an excellent description of India 
rubber manipulation is given. 

(981) J. R. writes : We have an artesian 
well in onr city park on the bluff, 165 or 1'70 ft. above, 
bnt adjacent to the river What effect, as regards fiow 
of water, would a pipe have, attached direct to mouth 
of the well, perfectly air· tight, and leading down over 
the hill 80 or 100 ft. ? Would fiow of water be greater 
than to let it fiow free into reservoir on a level with the 
mouth of well, or eqnal to 8 well bored on a level with 
dillcharge of pipe 100 ft. below mouth of well ? A. It 
would be between the two. The " head " independent 
of friction would be equal to tbat of the lower level 
well, bnt friction wonld impede the fnll fiow due to 
IJIlch..head or preill!nre. 

. 

(982) C. R. R. writes : When shellac is 
melted over fire not hot enough to bnrn, it becomes 
thick and soapy, and will not pour into a mould. What 
plan could you anJ;(gest that we pnrsue with 1t, to form 
it into sticks abont 5 in. long and � in. in diameter, and 
!tet them solid and withont a fiawf Is tbere any way of 
melting shellac, withont bnrning, so as to get it thin as 
water or molasses? We have been ., stuck " on this 
problem for several months. A. Yon cannot melt 
shellac as specified ; it can, by an admixture of some 
ingredients, sncb as Venice turpentine, be made more 
finid, but pure sbellac is never perfectly l iqnefied by 
beat alone. Try rollmg it into shape nnder hot water. 

(983) D. W. W. Co.-For a cheap lining 
for your packages, we know of nothing better than bi
chromatized glue. Make a glne sizing of .nitable con
Sistency and add about 5 per cent of bichromate of 
potash to render it insoluble in water. Coat yonr 
packages with this size and allow them to dry in a light 
place. After they are dry, expose them to the direct rays 
of the sun for an honr or so. This coating would 
not answer for packages for containing articles 
of food. A small percentage of glycerine added to the 
size would increase its fiexibility. If yon desire to add 
a pigment to give it more color, yon can nse whiting, 
chrome yellow, or any of the iron oxide paints. 

(984) J. A. MeC. asks how to bronze 
steam pipes, used for steam heating. A. The pipes are 
painted with ordinary chrome yellow, and wheu nearly 
dry J;(old bronze powder is rubbed npon the snrface 
with a piece of fur. When thoroughly dry, the snrface 
Is varnished with a very thin copal or mastic varnish. 

(985) P. G. O'G. asks : 1. A reliable 
formula for a liquid stove polish, odorless as nearly 
as possible. A. Mix two parts copperas, one of bone 
black, one of pulverized graphite, with sn1llcient water 
to form a creamy paste. 2. In what oil or acid 
graphite is soluble to greatest extentf A. There is no 
solvent for plumbago. 

(986) J. G; - For fire proofing wood 
make a solution of 27 parts snlphate of zinc, 11 parts 
potash, 22 of alnm, 11 parts manganic oxide in warm 
water, to which add ll parts of sulphuric acid, gradually. 
Soak the wood for three honrs in the warm solution and 
dry in the air. 

(987) B. W. I.-Carry the water line, 
" in. in a 3 ft. boiler, 5 in. in a 4 ft. boiler. 6 in. in a 5 
ft. boiler, and 7 in. in a 6 ft. boiler, above the top of the 
tnbes at the frout. Back end of boiler shonld pitch 
down from 1..to 2 inches. 

(988) E. F. C .-Pure water or' rain 
water di880lves iron in boilers faster tban waters con· 
taining lime or magnesia, the carbonates being the 
best preservatives. Rain water 80metimes contains 
acids in a very slight degree, derived from smoke and 
BOOt . npon roof8 of bnildings or from the smoke of 
chimneys. 

(989) R. L.-Uranus passed its perihelion 
in 1883. Ita next will occur in 1966. Dl8tance from the 
lAIn at peJelbelion about 1,881,864.000 mi1e8. Neptune 

passed i to perihelion in 1884. Its next perihelion will 
occnr in 2048. Di8tance from the sun at perihelion about 
2,755,207,000 miles. The specimen sent i8 gneis8, con
taining quartz, hornblende, and pyrites, of no value. 

(990) M. L. asks (1) how to erase a stain 
out of a wall, which was cansed by blisters having 
been sent forth at that spot only, which were filled with 
dirty water. I bave touched it up, but after ten days 
the blisters were reproduced, then I used shellac. but 
without any effect. A. From your description it would 
appear that there is a permanent 80urce of trouble in or 
back of the wall. If so, the blistering cannot well be 
prevented except by removing the original tronble. It 
may be due to lumps of nnslaked lime in the mortar 
used in plastering the wall. These may have to be cut 
out and the holes replastered. 2. Which is the best oil 
and bow mnch of it should I use to oil a brownstone 
front 20 feet wide by 4 stories high,and how many coats 
sbould I give itf A. Give two coats of boiled oil. The 
qnantity used willidepend entirely on the stone. Try a 
small portion of it to determine the amount absorbed. 
3. How to make gold fiuid so that the brouze will not 
turn green in the bottles ? A. Copal varnish is the pro· 
per vehicle. It is be8t not to mix it. with the bronze 
powder until yon are ready to apply it. 

(991) M. H. S. asks for a preparation 
which will render paper-nrdinary straw-impervious to 
water, when mixed. either with the pulp in its manufac
ture or coated with it after its mannfactnre. A. Mix 
the pulp with glne containinJ;( bichromate of potash 
equal to ten per cent ot the weight of dry glne nsed. 
Condnct operations as much in the dark or in an obscure 
place as possible, and afterward expose the paper 
to the light. This will to some extent effect your pnr
pose. Or dry the paper as thoronghly as possible and 
dip it in hot para1lln. According to the textnre of 
the paper, tbese methods of treatment will affect a 
greater or less depth of its material. 

(992) P. N. writes : Will you advise us 
whether limestone that will produce a fine quality of  
white lime can be used for makin!t a cement that would 
be of any commercial valuef A, Probably it is not 
specially adapted to the pnrpose. By proper admix
ture wUh clay or ground slag a species of Portland 
ceme. might be made from it. 2. Our boiler is fed from 
a well 50 feet deep In solid rock. On the boiler being 
cleaned, if the sediment uken from it i. allowed to 
stand a few minntes exposed to the air, it becomes 
quite firm and hard. Do yon think these rocks would 
make a cemenU A. It is impossible to say. The mere 
hardening in the air tells notbing in yonr case. 3. How 
is hydranlic cement made ! A. By burning the proper 
limestone in kilns, crushing, and grinding. 

(993) W. A. B. writes : I have a fruit 
drier revolving within a chamber, which necessarlly be
comes very hot and canses the journals to heat. thereby 
cansing much loss of time. Will yon please to answer 
through the colnmns of your paper, if you know of any 
lubricant which miJ;(ht be nsed and which would not 
evaporate in the chamber, the temperature beinJ;( about 
260° f A. Use heavy cylinder oil, or tallow, arranged 
to feed in by a gravity Bight feed lubricator. at nse 
best quality of graphite mixed with tallow. 

TO INVENTORS. 
An experience of forty years, and tbe preparation of 

more tban one hundred tbou.and applications for pa.
tents at home and abroad. enable us to understand the 
laws and practice on both continents, and to possess un" 
equaled facilities for procuring patent. everywhere. A 
• ynopsi. of tbe patent laws of the United States and all 
foreign countries may be bad on application, and persons 
contemplating the secnring of patents, eitber at bome or 
abroad, are invited to write to this omce for prices, 
wbicb are low, in accordance wltb tbe times and our ex
ten.ive facilities for conducting the business. Addreas 
MUNN & CO., otllce SCIENTIFIC AMERICAN, 861 Broad
way, New York. 

INDEX OF INVENTIONS 
For which LeUen Patent oC the 

United State. were Granted 

June 18, 1889, 
AND EACH BEARING THAT DATE. 

[See note at end of l!et about copies of tbese patenta.] 

Advertl.ing, .T. A. Chri.ty . . . . . . . . . . . . . . . . . . . . ... . . . .  405,532 
Album clasp, E. P. Hinkel . . . . . . . . . • . . • • • • . . • . . . . . • . .  405,'73 
Amalgamator, .T. Bebm . . . . . . . . . . . . . . . . . . . . . . . . • • . . . .  '05,337 
Amalgamator, M. T. Van· Derveer . . . . . • • . . . . . • . . . . .  405,<147 
Annealing kiln, A. D. Brogan et at . . . . . . . . . . . . . . . • . .  405,527 
Aspbalt, machme for mixing, G. L. Peabody . . . . . .  405,499 
Auger bits. package for, N. Sperry . . • • . . . . . . . • • . . . . .  40,';,613 
Awning. H. D. Greenwald . . . • . . . . . . • . . . . • . . . . . . . . • . . . 405,549 

Awning, F. llohorst . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  405,475 
Axle, car, w.'a Melaney . . . . . • . . . . . • • • • . • • • . . . . • . • •  405,'28 
Axle nut, carriage, F. D. Bllss . . . . . . • . . . • • . . . . . • • . • . .  405,338 
Axle, vebicle, .T. M. Hubbell . .  . . . . . . . . . . . . . . . . . . . . . . .  405,S56 
B,,". See Paper bag. Saddle bag. Travel!ng 

bag. 
Bag fastener, R. Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  405.518 
Bag lock, F. F. Ingram . . . . . . . . . . . . . . .. . . . • • . . . . . . • . . • 405,357 
Baker's peel for crackers, etc., S. S. Goldman . • . . • .  405,'(17 
Balinlr pre.s, Paty & Bigham . . .  . . . . . . . . . . . . . . . . . . • .  405,270 
Baling preas operating mechanism, .T. Wadlelgb . .  405.286 
Battery. See DiJfusion battery. GalvaniC bat-

tery. 
Beam. or girders. support for, P. H. Jackson . • . . . •  405,358 
Bedstead brace, L. If. Ross . . . . . . . . . . . . . . • • . . • • • • . . . .  405.603 
Bell pull. electrical, C. A. Brann . . . . . . • • . . . . . • • • . . • .  405.525 
Belt, electro-medical, W • .T. Shelton . . • . . . . . • . • . . . . •  405,486 
Belting, C. A. Scbleren . . . • • . . • • • • • . . • • . . • • . . . . • . • . • . • 405.434 
Bencb stop, .T.  C. Eckert • • . . . . •  ; . . . . . • • . • • • . . . . • • • • • •  405,401 
Bever8¥es, macbine for mixing, Sbepherd & 

Meyer • . . •. • . . . .  ' "  . • .  • • • • •  . . . .  . . . .  . .  . . . . . . . . . . . . . .  405,688 
Binder for sheet mUSIC, etc., G. C. Gowen . . . . .. . . . .  405,254 
Binder, sheet mn.ic, C. M. IJ.ndsay . . . • • • • • . • • • • • • • .  405,264 
Bit holder. H. S. Bartbolomew • • • . . . . • . . • • • • • . . . . . • •  405,522 
Blind stop, III. L. Hall. . . . . . . . . . . . . . . . . . . . . . .  . . . . • . • .  405,665 
Block. See Bulldlnll block. Pulley Dlock. 
Blow-oftdevice, J. D. BoWman • • • • • • • • • •  " • • • • • • • • • •  405,2(3 
Blowpipe, W. M. Brown . . . . . • . . • • • . . . .  7' • • • • • • • • • • • • • 405,li28 
Bobblu, C. E. Meding . . . . . . • . . . • . . . • . . •  ; . . . . . . . . . . .. . . .  tOO.26T 
1JoIIer. See __ bOUeL Wtlllla �_ 

Boller feed l"ellulator, P. Born . . . . . . . . . . . . . . . . . . . . . .  405.� Engine. See Compound engine. Direct-acting 
Bollers or water tanks, apparatus for feedinll, .T. engine. Locomotive enlline. 

W. Stevens . • . • • • • • . • . . . . • . . • . . . . • . . . . . • . . . . . . . . . . .  405,615 Engine. and other maohinery, adjustable car-

I I  

Book binding, L. P. Sanford . . . . . . . . . . . . . . . . . . . . . . . . .  405,276 rlage for Jordan, E. W. Barton . . . . . . . . . . . . . . . . . .  405,li28 
Boom, T. Raftery . . . . . . . • • • • • • • . • . • . . . . . . . . • . . . . . . . . .  405,597 Extractor. See Compression extractor. Cork aX-
Box. See Ifeed box. Paper box. Sheet metal tractor. 

box. Faucet, E. U. Scov!\le . . . • . . . . . . . . . • • . . • • • .  · . . .  ; . . • . • . .  405,277 
Boxes, metallic binder for, F. G. Johnson . . . . . • . . . .  405,859 Feed box, .T. W. Jacobs . . . • • . . . . . . . . . . • . . . . . . . . . . . • . •  405,2bO 
Brace. See Bed.tead brace. �'ence making macblne, .T. B. Steen . . . . . . . . . . . . • . . . .  405,510 
Brake. See Car brake. Wagon brake. Fence po.t, A. F. Elsey . . . . . . . . . . . . . . .  , . . . . . . . . . . . . .  405,251 
Brick or tIle cut-off machine, W. W. Wallace . . . . . .  405,631 Fence po.t ba.e, W. H. Tbomson . . . . . . . . . . . . . . • . . . . .  '05.41,'; 
Bridles, brow band for C. B. Flue •. . . . . . . . . . . . . . . . . .  405,:m Fertilizer dl.tributer, .T. S. Kemp . . . . . . . . . . . . . . . . •• . .  405,561 
Bru.h, C . .T. Bailey . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . .  405,296 Flle, paper, B. Petscbe . • • . . . . . . . . . . . . . . . • . . . . . . . . . .  405,596 
Brush, bath, C. J. Balley . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  405,295 Filter, B. E. Gasquet . . . . . . • . . . . .  : . • • . . . . . . . . . . . . • . . . • •  405,406 
Buckle, W. J. Walter • . . . . . . • • . . . . . . . • . • . . . . . . . . . . . . . .  405.514 Firearm, magazine, L. SlIverman· . . . . . • . • • . . . . . . . •• . •  405,375 
Buckle, trace, V. A� Coleman. . . .  . . . • .  . . . . . . . . . . . .  405,247 �'ire e.cape, W. S. Coon . . . . . . . . . . . . . . . . . . . . • . . . . • • . • .  405,897 
BUI,gy toP. S. W. Cately . • • • . . . • . . • . . . • • . . . . . . . . . • . . . .  405,303 Fluid relea.ing device, D. Olmsted . . . . • . . . . . . • . . . • .  405,320 
Buildiug block, J. A. Mlssud . . . . . . . . . .. . . . . . . . . . . . . . .  405.429 Fountain. See PoUltry drinking fountain. Tank 
Bung, barrel, Ja J...ourim . . . . • • . • . . . • . . . . . .  0 • • • • • • •  0 • • •  405,425 fountain. 
Burner. See Gas burner. Gas regulating burner. Frame. See LanterD frame. 

on burner. Friction geDerator, H. E. Waite • . • • . . . . . . . . . . . . • . . . .  405,334 
Burners, automatic governor for l!quid fuel, W. Fruit picker, E. S. Harpst . . . . . . . . . . . . . .. . . . . . . . . . . . . . .  405.410 

E. Eastman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . .  405,003 Furnace. See Glass melting furnace. Heating 
Butter, etc., device for packlnlr. J. G. Peppler • . . . .  405,595 furnace. 
Button, C. A. Bryant . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  405,529 Gauge. See Saw table gauge. 
Button attaching machine, W. G. Slater • • • . . . .• . . . •  405,328 GalvaniC battery. W. A. Child • . . . . . . . . . ' "  . . . . . . . . . . .  405,246 
Button setting machine, L. C. Emerson . . . . . . . . . . . .  40.>,664 Galvanic battery, J. Serson . • . . . . . . . . . . . . . . . . . . . . . . • 405,flO9 
Can See Powder dusting CaD. Game apparatus; M. Josepb . . . . . . . . . . . . . . . . . . . . .. . . . .  405,314 
Car attacbment; railway, G. L. Pott • . . . . . . . . . . . . . . . 405,322 Game, cabinet for pre.ervlng and dl.playlng, H. 
car brake and clutch, combined, Maurer & L. Band. . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . • . .  405.678 

Scbeer . . • • . . . . . . . • . • • . . . . . . . . . . . • • • • . . . . . . . . • . . . . .  405,266 Garment, W. Il'. Kneip . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . .  405,262 
Car coupling, W. F. Braun . . • . . • . . • • • • . . • • . . . . . . . . . . .  405,457 Gss, appara.tus for compressing carbonic aCid. F. 
Car coup!!nll, C. Engel . .  . . . . . . . . . • . . . . . . . . . . . . . . . . .• . .  405,252 Windhausen . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . .  405,289 
Car coup!!ng, S. H. Harrington . . . . . • • • . . . . . .  405,255, 405,256 Gas. apparatus for tbe manufacture of bydrocar-
Car coupling, F. Karrer . . . . . . • . . • . . • • . . . . . . . . . . . . . .  405,:16O bon, L. P. Lowe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  405,42t: 
Car coupling, H. L. Long . . . . • • . . . . . . . . . . . . • . . . . . . . .  405.366 Gas burner for boiler furnaces, T. McSweeney . . . .  405,497 
Car coupling, W. C. McChord . . . . . . . . . . • . . . . .  ' 0  • • • •  405,494: Gas conduits, pressure regulator, J. D. Bowman . .  405,244: 
Car coupling, Peaslee & Beavan . . . . . . . . . . . . . . . . . • . .  405.430 Ga. !!ghtlng and extlngulsblng apparatus, auto-
(Jar coupling, M. L. Unger . . . . . . . . . . . . . . . . . . . . . . . . •. . .  40.;,285 matic, N. H & A. S; Sbaw . . . . . . . . . . . . . . . . . . . . . . .  405,4:J5 
Car coup!!nlr, A. W. Van Dor.ton . . . . . . . . . . . . . . . . . . .  405,334 Ga. regulating burner, O. W. Bennett . . . . . . . •• . . . .  405,656 
Car conpling, W. G. Walker . . . • . • . . . . . . • • • • . . . . • • . . . .  405,287 Gate. See Swinging gate. 
Car coupling, W. N. Wrigbt . . . . . . . . . . . . . . . . . . . . . . . . . .  405,644 Generator. See Friction generator. 

Car, railway, M. A. Zurcher . . • . . . • • . . . . . . . . . • • . . • . . • .  405,292 Glass and earthen ware, muftle for, L. I�awton 
Car replacer. C. E. Dailey . . . . . . . . . . • • . . . . . . . . . . . . . . . .  405.3!l8 et al . . • • • . . . . • . • . . • . • • • . . . . . . . . . • . • • • • • . • . . • • • • •  y • • • 405,5.1 
Car starter, Craddlck·& Heady . . . . • • . . • . . . . . . . . . . . . .  405,535 Glass, chipping or cry.t.alllzing, T. J. Thompson . .  405,283 
Car wheel cbill, W. H. Hollister . . . . . . • . • • . • . . . . . . . . .  405,355 Glass melting furnace, W. �'. Modes . . . . . . . . . . . . . . . .  405,317 
Car window .creen, E. S. Hutcbln.on . . • • • . . . . . . .  405,669 Glove, Spall & Scoones . . • . . . . . • . . . . . . . . . . . . . • . . . . . .  405,880 
Car window ventilator. M. C. Hnyett . . . . . • • . . . . . . . .  405,312 Grain conveying apparatus, pnenmatic, L. Smith. 405,:J.11 
Cars, sanding device for street, J. Ritcbie • . • . . . .  40.,,505 Grain meter, Lockwood & Bickford . . . . • . . . . . . • . . . .  405,815 
Carbon filaments, mannfacture of, Hugbes & Grain scourer, S. S. Sbaver . . . . . . • . . . . . . . . . . . . . . . . . . .  405,611 

Chambers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  405,430 Gun rack, M. H. Amerine • • • . . . . . . . . . . . . . . . . . . . . . . . . .  '05.:J.Ja 
Card case, pocket, C . .T. Buffum . . . . . . . . . . . . . . . . . . . .  405,3:)9 Guns, swab or cleaner for, C. J. Balley . . . • . . . . • . . . •  40.'i,297 
Card fiats, device for adjusting, E. Tweedale . . . . . .  405,62. Hair .Inger, J. E. Poindexter . . . . . . • •  ' "  . . . . . . . . . . . •. .  405,502 
Carriage, child's, W. H. Rlchardoon . . . . . . . . . 405,599. 405,00(] Harne.smaker's press, S. H. Randall . • . . . . . . . . . . . . .  4Ob,679 
Carrier. See Casb carrier. Casb and parcel car- Harrow, W. M. Brlnkerboff . . . . . . . . . . . . . • . . . . . . . . . . . .  '1)5,459 

rler. Trace carrier. Harrow, J. F. & B. A. A. Correll . . • . . . . . . . . . • • • • . . . .  405,5iU 
Cart, road, E. W. Beam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  405,299 Harrow, D. C. Markham . • . . . . . . . . . . . • . • . . • • . . . . •• • . . .  405.580 
Cart, road, C. H. �·ortney . . . . . . . . . . . . . . . • . . . . . . . . . . . .  405,545 Hat sweats, making, C. E. Keator . . . . . . . . . . . . • . . • • •  405,411 
Case. See Card case. Lock case. Map case. Hay rake, horse, O. H. King • • • • . . . . • • • . . . . . . . . . • . . • .  405.4M 

Opera glass case. Heater. See Hydrocarbon heater. Water 
Ca.b and parcel carrier, E. B. Stocking . . . .  . . . • . . . .  405,832 heater. 
Cash carrier, W. R. Dean . . . . . . . . • • • • . . . . . . . . • • • . . . •  405.51l8 Heating apparatus, I. C. Richardson . . . . . . . . . . . . • . • •  405.liM 
Casting mould, type. H. Klemm . . . . . . . . . . . . . . . . . . . .  405,'19 Heating furnace, re"enerative. H. Aiken . . . . . . . . . .  405.240 
Cattle to be dehorned, device for boldlng. J. F. & Hitching device for ropes. I. E. p.lmer . . . . . . . . . . . •  405,37:& 

J. w. J�u8e • • • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  405,574 HOisting cages, automatic dumpina- L.v"achment 
Chair attachment, rocking, W. I. Bunker, I for, H. Murray . . . . • • • • . . . . . . . . . . . . . . . . . . . . . . . . . . . .  405,498 

405.340. '05,341, 405,530 Holder. See Bit bolder. Clock movement bolder. 
Cbeckrein book, W. C • .Tencks . . . . . . . . . . . . . . . . . . . . . • •  '05,281 Lamp bolder. Lead or crayon bolder. Leaf 
Chimney top, M. Hinkley . . . . . . • . • • • • . . . . . . . . . . . . . • . .  405,667 bolder. Sa.h holder. Skein holder. 
Cburn, H. B. & E� ·T. Lyn·es . . • . . • . . . . . . . . . . . . . . . • . . . .  405.577 Hook. See Checkrein hook. WblWetree hook. 
Churn, J. W. Parrlsb . . . • . . • . . . . . . . . . . . . . • • • . . . . . • . . • .  405,591 lIoop fastening machine, J!'. L. WiI*/u • • • . • • • • • • • •• �17 
Churn duher, W. B. I.lnd.ley . . . .  ; . . . . • • . • . • . . . • . . . . . 405,265 Horsesboll, M. Gates . . . . . . • . . . • . . . . . : . . . . . . • . . . . •• . • . .  405..70 
Churn motor, H. C; Ande .... on . . . . . . . • . . . . . . . . . . . . . . .  405.:186 Rot air register, H. K. Tallmage . . . .  : . • . . . . .  : • . . . . . .  405.620 
CIllar bunching machine, J.  E. Smltb . . . . . . . . . • • . . • •  405,4!l9 HydroCarbon heater, L. W. Lombard . . • • . • • . • . . . • . 405.423 
Cigar wrapping machine, .T. E. Smitb . . . . . . . . . . . • • •  405,438 Ice creeper, M. Steiner . . . . . . . . . . . . . • . . . • . . . . . • . . . . • .  .- 4O5,1l81 
Clamp. See Rope clamp. Stltchinlr clamp. Ice making macbines, gas pump for, T. L. Rankin· 405,503 
Cla.p. See Album clasp. Corset clasp. Ice or refrigerating machine, 011 extracting and 
Clock attachment, E. T. Chase . . . . . . . . . . . . • • . . • • . • • •  405,394 gas saving apparatus for, F. W. Wolf . • • . • • . • . . .  405,451 
Clock movement holder, J. Harwood . . . • . . . • . . . • • •  405,256 Indicator. See Speed indicator. 
Clo.et. See Water closet. 1nsulator.- n:. P. Frlst . • • • . . . . . . • . . • . .  · • • . • . • . • • . . • . • . .  405,546 
Clutcb for elevators, safety, E. W. Hou.er • . • • . . . .  405,555 Iron. See Sad Iron. 
Cock, stop, M. III. Forestler . . • • . . . . . . . . . . . . . • . . .•. . . . .  405,404 Iron, plant for the manufacture of wronght, G • 

Coln-operated receptacle, W. Macnamar . . . . . . . . . .  405,578 Lindentbal . .  . . . . • . . . . . • . . • . . . • . . . • • • . • . . • • . . . . . . . • •  405,490 
Collar •• fastening device for dog, W. C. Gunn . . . . .  405.551 .Toint. See Railway rail jOint. Sbow ca.e jOint. 
Compound engine, R. H. I.apage . . . . . . . . . . • • . . . . . . • .  405.569 J nmp soot, vehicle, G. H. Hutton • • . . . . . . . • • . . • . • . •  405,557 
Compre.sion extractor, H. A. Crandell . . . . . . . . • . . . .  405.348 Key, C. W. Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  405,621 
Converter bottoms, repalrinlr, E. Bertrand . . • . . . . .  405,392 KUn. See Annealing klln. 
Conveyer; W • .T. Selleck . . . • . . . . . . . • . . . . . . . . . . . . . • . • . .  405,608 Knitting machine, straigbt, F. Wilcomh •. 405.636 to 405,IWO 
Cooker, fruit orJvegetable; F. W. & ·E. Gaines . • • . .  405,253 Labellng and pasting apparatus, E. H. Faulkner . .  405,466 
Coop, folding, Carr & Evans. . . .  . . . . . • . . . . . . . . . . . . . •  405,531 Lamp, electric arc, E. A. Sperry . • . • . . . . . . . . . . . . . . . .  405,440 

Copper by electrolysis, production of, A. Rovello. 405,001 Lamp bolder, Atwood & Tobey • • . . • • • • . . . • . . . . •• . . • .  '05,38!l 
Cork extractor, K. Taylor . . . • . . . . • . . . . . . . . . . • . . . • . . . .  405,383 Lamps, sheatb for regulatIng ligbt from electric, 
Corkscrew, W. A. Williamson . . . . . . • . . • • . . . . • • • • • . .  405,385 W. H. Melaney . . . . : . . . • • . • . . . . • • • • • . • . • . • • . . . . • •  405,427 
Corn and BUk separator, J. L. Wesley . . . • . . . . . . . . • . .  405,634 Lantern frame, I. Van HRlren . . . • . . . . • • • • • . • • . • . . . . .  405.629 
Corn .hock binder, M. Spaulding . . . . . . . . . . . . . . . . . . . .  405,612 Last, J. Condell . . • • • . • • . . . . . . . . . . . . . . . . • • • • • • • . . . • • .  405,346 
Cor.et clasp; Stahl & Bouton . . . .  � . . . . . . . . . . . . . . . . . . .  405;442 Latch and lock combined. J. Au.tln . . . . . . . . • . . . . . . .  '05,2H 
Cotton gin feeder., leveling board for, F. C. Gam- I.ead, apparatus for the electrolYSiS of. C. O. lCale 405,462 

mons et al • • • • . . . . • . • • • • • . • • • • • . • • • . • • . . . . • . • • . . . • •  405,405 Lead or crayon holder, M. Bal\j!y . . • • . . . . • • • • . . . . . • .  405.5:11 
Cotton gins, feed regulator for, !'t. L. Brandon . . . •  405,245 Leaf holder, adjustable, C. Barbour . . . • . . . • . . . . . . . .  405,U2 
Coup!!ng. See Car coupllng. Thill COUpliDg. Leatber dres.lng macblne. G. W.'lJaker . . .. . . . . . .. . .  405.653 
Curtain pole snpportlng fixture, T. H. Kelley • . . • . .  405,671 Levels, sighting ·attacbment for .plrlt, J. A . 
Curtain., hanlling sllding, T. Tribe . . . . . • . . . . . . . • . . . .  405,il33 Traut . . . . . . . . . . • • • • • . • • . • • • • • . . . . . . . . . . . . . . . . . . . • . .  405,624. 

Cutter. See Paper cutter. Leatber splitting machine, F. F. Stanley (r) . . .  :. . . .  11,008 
Damper, stovepipe, Gri.wold & Hancbett . . . . . • . . . .  405,408 Library books. apparatus for automatIcally 
Dltruslon battery, W. Golding . . . . . . . • . . . . . . . . . . . . . • . .  405,'72 cbanglng clrculatlng • .T. M eblhardt . . • • . . . . . . . . .  405.268 
Direct-acting enlline, R. Hardie . . . . . . . . . . . . . . . . . . . .  405,409 Lock. See Bag lock. Nut lock. 
Display and sale rack for merchandise, S. R. Dun- Lock case. E. C. Smith • • • • . . • . . • . • . . . . . . . . . . . . . . . . • • . . 405.329 

lap . . . . . . . . . . . . . . . . • • • • . . . • . . • . . • . . • . • . . . • . . . . . . • . . . •  405,400 Locomotive engine, compound, R. H. Lapage . • • • •  405,570 
Display rack, C. R. HarriS . . • . . • • . . . . • . . • . • . . • . . . . • . • •  405,257 Loom shnttle box mechanism, H. Wyman . . . . • . . . .  405,645 
Door securer, Mar.ball, .Tr., & Rlckerd . . • . . . . . • . . . .  405,581 Loom .huttles, ten.lon regulating device for, M. 
Doubletree, A. Minor . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  405,316 Mercier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; .. 405,673 
Draught attachment for vehicle., C. E. Miller • . . . .  405,586 Loom temple. N. I. Allen . . . . . . . . . . . . . . . . . . . . . . . . . . .. 405,1l87 
Draught eqnallzer, C. F. Holck . . . . . . . . . . . . . . . . . • . . . .  405,476 Looms. picker staff connection for, J. McGinnis • • .  405,49,'; 
Drains and sewers, tlusbing .ystemfor, McDonald Looms, tug strap bolder for. T. Kendray . . . . . . . . • . . 405,418 

& Sbunk • • • • . . • . . . . . • . . . . . . . . . . . . . . . • • • . . • . • . . • • • . • .  405,587 Lubricator, E. G. �'eltbousen . . • . . . . . . . • . . . . . . . . . . . . .  405,543 
Drawing apparatus, W. S. Worden . • • . . . . • . . . • • • . . . . 405,386 Malt, manufacturing dextrine corn, E. M. Louis . .  405,573 
Dreasing �JUle sllde, W. P. Tracy . • • • • • • • • • • • • . • • . . . 405,628 Map case. Heckel & .Tame • . . . . . . . . . . . . . . . . . . . • • . . • • •  405,665 
Dn.t collector. O. M. Mor8e . . . . • . • • . • • . . • • • • • • • . • . . . .  405.674 Ma.on's tloat, Conrad & Pounder . . . • . • . . • . . . . . . . • . . .  405.896 
Dynamo, E. A. Sperry . . . . • . . . . . . . . . . . . . . . • • • . . . . . . . .  405,<141 Measure scale, W. Cook . . . • . . . . . . . . . . . . . . . . . . . . . . • . • •  405,4640 

Dynamos, compound wound alternating current, Measuring device and cutting guide, garment, E. 
H. Lemp . . . .  . .  • .• • • . .  • .  . . . . . .  . •  • . • . . . • • . • • . • • • • . . .  405,263 Stearns . . . . . . . . . . . . . . .  " . .  . . . . . .  . . . . . .  . . . . . . . • . • .  . • •  405,6U 

Egg tester, .T. L. Ritter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  405.601 Mercury, making double salts of, E. Mennel • • . • • •  405,368 

Electric clrculta, ground detector for, O. P. Metal shears, P. Broadbooks • . • • . . • • . • • . . . • . . . . • . . • •  405,626 

Loomis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 405,512 Metal wbeel, J. W. Savene . . . . . . . . . • . • . • • • . . • . • • . . • • •  405,3"11 
Electrtc conductors. switch for snspended, C • .T. Metallurgical plant, G. Lindenthal. .  . • . . • . . • • . • . • • • •  405,4�1 

Van Depoele . . • . . . . . . . • . . • • . . • • . . . . . • . . . • . . . . . . . .  405,627 Meter. See Electric meter. Grain meter. 
Electrtc machine, dynamo. W. D. Sandwell . • . . . • • •  405,507 Middlings purifier, W. K;lo.termann . . . . . . . .  405,� 405,467 

Electric macbine, dynamo. F. Thone . . . . . • . . . . • . • • .  405,284 Milk purlller, D. M. Macpberson . . . . . . . . . . . . • . . . . • .  405,86; 

Electric machine or motor, dynamo, C. L. Rosen- Model .. .  upport for drawing, H. ·r. Balley • . . . . . . • • 405.293 
qvist . . . • . . • . . . . . .  '.' . . . . . . . . . • • . . . . .

.
. . • . . . • • . • • . . ; • •  405,002 Mould. See Ca.tlng mOUld. 

Electric meter, O. Dabl. .  . . . . . • . . . • . . . • • . • • . • • . . • • . . .  405,U9 Motion 'mechani.m, forward and reverse, W. II. 
Electrlc'meter, R. & P. Diebl . . . . . . . . . . • . . . . . . . . . . . . .  405,899 Zeller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  405.290 

Electric motor or dynamo-electrtc lIIacblne, R. Motor. See Churn motor. Electric motor. Self-
M. Hunter . .  : . . . . . . . • . . • • •  , . . . . . . . . . . . . . . . . . . . . . . . .  405,668 propelling motor. 

Electric swlteb, O. Dab!. .  • • • . . . . . . . • . . . . . . . • . • • . • • . .  405,2(3 1II0wer, .T. A. Peer . . . • . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . .  405,676 

Electric wire conduit, .T. I.ynch . . . . . . . • • •  ; . . • • • • . . • .  405,576 lIIuslcal wind instrument; C. G. Conn . . . . . . . . . . . . . . .  405,395 

Electrical 'conductors, slotted. conduit for, C. J. Nail, bolt, etc .• C. D. Rogers . . . . . . . . . . . . . . . . . . . . . . . . 405,(181 
Van Depoele . . . . . . • • . • • . • . • . • . • • • • . . . . . . . . . . . . • •  405,626 Nall feeding Implement, �'. F. Raymond, 2d . . . . .• . .  406,598 

Elecirlclty, apparatus for generating, T. Glee.on. 405,471 Needle, belt lacing, B. F. Curran . . . . . . . • . • . . . . . . . . • •  405.636 

Electrotype.. macblne for blackleadlnll the Nut and pipe wrench. combined, W. T. Cbesley • . . 405,343 
mould. for. W. Miles . • • • • • • . . • • • . • • • . . • • • • • • • • • • •  

405,585 Nut lock, C. H. Warren . • • . • • . • • • • . . • . . . • • • . . . . . . . . • • •  405,632 
Elevator and conveyer, J. S. Rogers . . . . . . . . . • • . . • . •  405,326 Oll burner. 1'. L. Bear . . . • . . . . . . . . . . . • . . . . . . . . . . . . . . . •  405,891 

Elevator safet,. device, W. E. Nlel<erson • • • . • • • • • • •  4OIi,lm Opera glass case, com-controlled, E. J. COlb7 • • • • • •  __ 
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Organs or pianos, resonator for. A. J. Reynolds . . . 405.323 Square, bevel, and · protractor, 'center, W. E. 
Oven, baking, A. Crumble . . . . . . . . • •  , . . . . . . . . . . . . .. . .  405.304 Pratt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  405.'32 
Pack..a-e fastener, C. F. Spencer . . . . . . . . . . . . . . . . . . .  405.685 Stamps, etc., macnine for affixing postage, L. J. 

Inside I'aa-", each Inurlion _ - .  7� cent. a IIlle. 
Back Paa-6. each insertion _ _  - 81.00 a Hlle. Pack8ll'e for merchandise, H. A. Lee . . . . . . . . . . . . . . .  405.364 

Pall. oy.ter. Kuhn &; Reynolds . . . . . . . . . . . . . . . . . . . . .  40.;,488 
Paper bag, C. B. Stilwell . . . . . . . . . . . . . . . . . . . . . . .. . . .  405,616 
Paper bag machine. A. C. Getten . . . . . . . . . . . . . . . ... . .  405,308 
Paper bH.gs. making, A. E. Osborn . . . . . . . . . . . . . . . . ... 405,590 
Paper box for clg.,rs. O. H. Hick . . . . . . . . . . . . . . . . . . . . W5,413 
Paper. case for displaying sheets ot, M. M. V .. r-

don . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 405.630 
Paper cutter. L. Ehrlich . . . . . . . . . . . . . . . . . . . . . . . . .. . . . 405.402 
Paper. perforated. O. H. Hicks . . . . . . . . . . . . . . . . .. . . . .  405.412 
Paper pulp digester. II. W. Stebbins . . . . . . . . . . . . ... . 405,279 
PartitioD, shutter, aRd the like, J. (�. Wilson • • . . • •  405,41iO 
Pen and pencn, drawing, R. Anderson . . . . . .  0 •• • •  ' 405.650 
Pen, fountain, J. D. Bray . . . . . . . . . . . . . . . . . . .  > . . . . . . . . 405,458 
Phot.oJZ:raphic emulsions, device for setting or 

cooling. J. W. T. Cadett . . . . . . . . . . . . . . . . . . . . . . . . . . 405,46a 
Photogr .. phlc films. roller holder for. L. H. Ban-

nlster. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  • . . . . . . . . . . . . . . .  405.454 
Pianos, touch regulator for, C. R. Elias . . . • . . . • • • .  405,465 
Pilot or head for sectional rods for threading un-

dergronnd conduits. G. H. Warde . . . .. . . . . . . . .. 405,515 
Pin. See Safety pin. 
Pipe. See Blowpipe. Stovepipe. 
Piston for caloric engines. T. J. Rider . . . . . . . . . . . . . .  405.324 
Piston rod guide, D. W. Umstead . . . . . . . . . . . . . . . . . W5.511 
Plane. J. J. Drlver . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . -. . . . . .  405,54O 
PI .. nlng and monldinl{ machine. E. F. Autenrieth. 405,339 
PI .. nlng m .. chlne. E. F. Autenrieth . . . . . . . . . . . . . . . .  405,3!J0 
PI .. nlng machine, B. D. Stevens . . . . . . . . . . . . . . . . . . . 405,230 
Planing'macbinery, L. Power . . . . . .. . . . . . . . . . . . . . . ... . 405,431 
Planter and fertilizer distributer, seed, W. A. 

Holt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 405;477, 405.478 
Planter. check row corn. G. A. Thode . . . . . . . . . . . . . .  405,«4 

Planter, corn, Patterson & Foster . . . • . . . • . . . • . . . . • 405,498 
PI .. nter. hand. C. G. Watson . . . . . . . . . . . . . . . . . . . . . . . . .  405.633 
Plow. side hm.-F. Kuntzm .. n . . . . . . . . . . . . . . . . . . . . . . . .  405,{89 
Pole or post protector, M. E. C .. mpllny . . . • . . • . • . . . •  405.658 
Polishing m .. chine. W. McQniston . . . . . . . . . . . . . . . . . . 405,539 
Post. See Fence post. 
Poultry drinking fountain. F. E. Merrlm .. n . . . . . . . .  405.36:) 
Powder dusting can. W. Deming . . . . . . . . . . . . . . . . . . . .  405,351 
Press. · See Baling press. Harnessmaker's press. 
Primer. delay-li.ction, Zalinski &; Smith . . . . . . . . . . . . 405.647 
Primer; electriC. Smith &; Zallnski. . . . . . . . . . . • . . . . . .  405,684 
Primer, electric .. l, Z .. linskl &; Smith . . . . . . . . . . . . . . . . 405,646 
Printer's chase, P. Huether . . . . . . . . . . . . . . . . . . . . . . . . . 405,4'19 
Printing machine sheet delivery apparatus, C. B. 

Maxson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 405,582 
Protector. See Pole or post protector. 
Pulley block. seCtional locking. S. G. Emerson . . . . 405,541 
Pulley. grooved. W. H. Avis . . . . . . . . . . . . . . . . . . . . . . .  405.651 
Pulley. separable, H. J. Gilbert . . . . . . . . . . . . . . . . . . .  405,352 
Pulp • •  Izing. W. J. Menzies . . . . . . . . . . . . . . . . . . . . . . . . . . 405,269 
Pqlverlzer; F. Tagg .. rt . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  405,281 PumP. T; J. Rider . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  405.630 
PumP • .  centrifugal. force. J. Baker . . . . . . . . . . . . . . . . . . 405,294 
Pump, Bteam or other. Picking &; Hopkins . . . . . . . . . 405.501 
Quilting machine. A. Faulkner. . . .  . . .  . . . . . . . . . . . . .  405.W3 
Rack. See DI.play rack. Display and sale rack. 

Gun rli.ck. 
Rail track I .. ying m .. chine, Moore &; McLennan . . . 40.'>.318 
Railway, electrio . ••. M. Hunter . . . . . . . . . . . . . . . . . . . . 405.556 
Railway, electric. A. L. Linelf . . . . .  ; . . .. . . . . . . . . . . . . .  405.365 
Railway r .. il jOint. O. L. Olds . . . . . . . . . . . . . . . . . . . . . . . . 405,675 
Railway, .heet cable. H. Flad . . . . . . . . . . . . . . . . . . . . . . .  405,468 
Railway switch. W. J. Kelly . . . . . . . . . . . . . . . . . . . . . . . . . 405.361 
Railway Switch. autom .. tic safety, J. H. Wllit . . . . . 405,513 
Railway ilwitches, electriC applilUloe for. M. 

Wue�pel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .-. . . . . . . .  405,519 
Railways, 'closed slotted conduit for electric, C. J .  

Van Depoele . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . 405.628 
Railw .. y •• contact device for electric, F. E. Fisher 405,544 
Rake. See Hay rake. 
Rakes. making. W. H. Cowdery . . . . . . . . . . . . . . . . .. . . .  405,661 
Ratchet stOCk, G. W. Glenn . . . . . . . . . . . . . . . . . . . . . . . . .  405,469 
Ratt .. n machine, F. B. Alexander . . . . . . . . . . . . . . . . . . .  405,293 
Reel. See Yarn reel. 
Refrigerator. W. R. Monroe . . . . . . . . . . . . . . . . . . . . . . . .  405,492 
Register. See Hot IIlr register. 
Regulator. See Boller feed regulator. 
�eln support. W. T. Sims . . . . . . . . . . . . . . . . . . . . . . . . . . . .  405,278 
Rod coiling apparatus, A. Rusbatch . . . . . . . . . . . . . . . .  405.433 
ROOfing cleat. m·eta.!lic. L. L. Sageodoi'ph . . . . . . . . . .  405,605 
Roofil)g package, W. L. &; H. Heberling . . . . . . . . . . . .  405,311 
Rupe clamp, A. Volk . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  405,686 
Sad Iron. Stockwell &; Ensor . . . . . . . . . . . . . . . . . . . . . . . . .  405.617 
Saddle bag. J. N. Ander.on . . . . . . . . . . . . . . . . . . . . . . . . .  405,649 
Safe. P; F. King; . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  405.562 
Safe. burglar proof. P. F. King . . . . . . . . . . . . . . .  405,563. 405.564 
S .. fes, manUfactUl'IJ1g fireproOf; J. Baum . . . . . . . . . . .  405,655 
Safety pln. -J. J(mkln . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 405.558 
Safety .wltch. J,. Dunn . . . . . . . . . . . . . . . . . . . . . . . . . . . .  405.:l5O 
Sash fastener. W. E. Nageborn . . . . . . . . . . . . . . . . . . . . . 405,319 
Sash fastener. T. B. Ros .. . . . . . . . . . . . . . . . . . . . . . . . . . . . <105,326 
Sash holder, R. P. Waddell . . . . . . . . . . . . . . : . . . . . . . . . . .  405.512 
Saw dres.lng device, W. Kirkpatrick . . . . . . . . . . . . . . .  405,485 
Saw table gauge. J. Harley. .  • . . . . . . . . . . . . . . . . . . . . . 405,310 
Seale be .. m indicating weight. price. or number of 

bushels in a quantity of grain, W. G. 
McLaughlin . . . . . . . . . . . . . . . . . . . . . . . . . . . . ' . . . . . . . . . .  405,370 

Scoop, weighlnll and measuring. L. Zwlesler . . . . . .  405,648 
Scourer. See Grain scourer. 
Screen. See Car window .creen. 
Seat. See Jump .'t"t. 
Self-propelling motor, H. C. Hicks . . . . . . . . . . . . .. . . . . 405,558 
Semaphore·.lgnal. J. G, Bchreuder . . . . . . . . . . . . . . . . . .  405.682 
Separator. ' See Corn .. nd silk sepllrator. 
Sewers. 'mould for mak ing. J� 'Baade. ; . . . . . . . . . . . . . .  405,652 
Sewing machlnefeed mecbanllim, C. W. Weis . . . . .  405,448 
SewlnJt machine, sole, J. Albrecht . . . . . . . . . . . . . . . . . . 405.458 
Sewing 'machines. combination c .. binet for. T. 

Kundtz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  405,568 

8ewio/l machines. born heating device for wax 
tb.read. G. R. Peare. . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  405,594, 

8ewh;g 'ruachlnes. wax heating device for, G. R. 
Pe .. re . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 405,692, 405.593 

Shafts • •  tep bearing for. C. A. Johan.son . . . . . . . . . 405.559 
Shears . .  See Metal sbears. Sheep .hears. 
Sheet metal box, A. Stamm . . . . . . . . . . . . . . . . . . .. . . . . .  405,443 
Sbeet metal. die for shaping, 0 •. W. Swift . . . . . . . . . .  405.618 
Sheep sbear •• V. Petberlck . . . . . . . . . . . . . . . . . . . . . . . . . . 405,500 
Shovel blanks. bar fOr tbe manufacture of. J. J. 

. J oh n�ton . . . \ . . . . .  . .  . . .  . . .  . .  . . .  . . .  . .  . .  . .  . .  . . . .  . .  . . .  405,415 
Shovel blank • .- making. J. J. Johnston; . . . . . . . . . . . .  405.416 
Show CIlfe jOint. H. Krn.e . . . . . . . . . . . . . . . . . . . . . . . . .. . .  405.672 
Sleve. J. B. Cornw .. I1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 405,660 
Signa.!. See Semaphore sign .. l. 
Skein holder, 1. W. Heysinger . . . . . . . . . . . . . . . . . . . . . .  : 405,411 
Slip or lock jOint for corrugated iron. J. Smith . . . .  405.379 
Snow plow. E. ·P. Caldwell . . . . . . . . . . . . . . . . . . . . . . . . . . . 405,301 
Snow plow. rotary. E. P. Ca.!dwell . . .  ,' . . . . . . . . . . . .  405.300 
Snow shoe. H. Watson . . . . . : . . . . . . . . . . . . . . . . . . . . . . . .  405,516 
Speed indicator, A. R. Sherman . . . . . . . . . . . . . . . . . . . . .  405,437 
. Spherical trillonometry. appllacce for llIustr .. ting. 

F. Hawk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 405,354 
Spinning machine .. saddle for top roll. of. G. A. 

Borie. . . . . . . . . . . . . . . . .  . . . .  . . .  . . . .  . . . . .  . . . . . . . . . . . • . . 405.393 
Staple driver. E. M. Dean . . . . . . . . . . . . . . . . . . . . . . . . . . .  405.537 
Staple forming and clinching machine. J. Chan-

trell. . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  405.342 
Steam boiler, Clark &; Kmg . . . . . . . . . . . . . . . . . . . . . . . . .  405.344 
Steam exhaust head. Lyman &; Warren . . . . . . . . . . . 405.575 
Steel. appar .. tus for the manufacture of. Law & 

Howe . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . .. . . . .  405,422 
Stereoscope, coin-operated:C. 'E. Patterson . . . . . . . 405,321 
Stereotyper's sawing;trhninlog, and grooving ma-

chine. Cummings & Lloyd: . . . . . . . . . . .  . . . . . . . . . . .  405,662 
Stitching clamp; C.-Doss . . •  : . . . . . . . . . . . . . . . . .  : . . . . . . .  405.349 
Stove. gasoline. M . S. Sager . . . . . . . . . . . . . . . . 0405,274. 405.275 
Stove. oil, A. )j'. Zimmertb,g . . . . . . . . . . . . . . . . . . . . . . . . . 405,291 
Stovepipe and collar holder. Koeb &; Korn . . . . . . . . .  405,565 
Strainer, A. Kummle . . . . . .  : . . : . . . . . . . . . . . . .  : . . . . . . . . . .  405.567 
Strainer. detachable, P. Pfeil . .  : . . . . . . . . . . . . . . . . . . . .  405,372 
Sugar, etc., cleansing raw. A. Seyferth . . . . . . . . . . . . .  405,610 
Suspenders. J. R. PolloCk . . . . . . . . . . . . . . . . . . . . . . . . . . 405,314 
Swing, child's, J. ':M. McCord . . . .. . . : . • • .  - .. . . . . . . . . . . .  400,496 
SWinging g .. te, hand-oper .. ted, W. C. C .. rter . . . . . . . 405,302 
Switch. See Electric ' switch. Railway switch. 

Safety switch. Telephone switch. 
Tank fountain, i. W. Pierson . . . . . . . . . . . . . . . . . . . . .  405.271 
Telegraphy, autollr .. phic, M: W. Dewey . . . . . . . . . . . .  405,539 
Telephone attachment, H: Konlgslow . . . . . . . . . . . . .  405,420 
Telephone attachment. O. Konigslow . . . . . . . . . . . . . . 405,566 
Telephone circuit. met .. lIic, .H. L. Burb .. nk . . . . .  : . .  405,461 
Telephone combination Circuit, F. A. Pickernell .. 405,677 
Telephone switch, A. Stromberg . . . . . . . . • • • . . . . . . . . .  405.382 
Telephones, dillphragm for acoustiC, H. P. Jones. 405,483 
Thermostat, J. H. Mallon . . . . . . . . . . . . . . . . . . . . . . . . . . . . 405,bi9 
Thill coupling, A. Homewood . . . . . . . . . . . . . . . . . . . . . . .  405,H4 
Thrashing machines, driving 'means for, H. Gil-

lett et at. . . . . . . . . . . . .  . .  . .  . . . .  . . . . .  . . . . . .  . .  . . . . . . . . .  405.309 

Toy, J. C. Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  405.353 
Trace carrier, D. T. Bryan . . . . . . . • . . • • . . . . . • • • • . . . 405,460 
Transit. system of rapid. H. Flad . . . . . . . . . . . .  405.306. 405,467 
Traveling bag. A. P. W. Seaman . . . . . . . . . . . . . . . . . . . .  405.508 
Trees, d'evice -for protecting fruit, F. Harlan . . . . . .  405,552 
Trucks. runl{ socket plate for. Hoepfner & Wuest 405.474 
Type setting and distributing machine, G. D. 

Rogers . .  0 0 0 0 0 • • • • • • • • • • • • • • • • • • • • • • • • • • •  " • • • • • • • •  405,273 
Typewriting machine, C. E. Sargent. . . . . . . . . . . . . . . .  405,606 
UmbreUlls, etc., appliance for holding, H. HOUllh. 405,554 
Underwaist. padded, M. D. McDoweU . . . . . . . . . . . . .  405.588 
Valve and pressure regulator, reduction, P. D. 

Conneely . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 405.533 
Valve, check, Dudley' & Bowman . . . . . . . . . . .  0 • • • • • • •  405.2DO 
Valve for .. ir brakes. locomotive, G. A. Boyden . . . 405,657 
Valve for evaporators, automatic supply, \V. & 

W. A. Wilcox, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  405.449 
Vllive for filter constructions, check. J. W. Hyatt 405,610 
Valve, steam. J. H. Willi .. ms . . . . . . . . . . . . . . . . . . . . . . . .  405.641 
Valve spring, J. G. Gay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  405,547 
Vehicle wheel, J. B. Lott . . . . . . . . . . . . . . . . . . . . . . . . . . . 405,424 
Velocipede, W: H. Kitto . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 405.36S 
VentIl .. tor. See Car window ventilator. Window 

ventilator. 
Veterinary surgical instrument, To N. Woodle . . . . .  405,642 
Wagon brake, W. H. Means . . . . . . . . . . . . . . . . . . . . . . . . . 405,583 
Wagon brake, automatic, W. Aylesworth, 1st . • . . . .  405,520 
Wagon, dumping. B. Killeen . . . . . . . . . . . . . . . . . . . . . . .  405,362 
Warp beaming machine. W. Bamford . . . . . . . . . . . . . .  405,654 
Wash boiler, W; E; Sniith . . . . . . . . . . . . . . . . . . . . . . . . . . . .  405,509 
Washing niachlne, H. Johnsen . . . . . . . . . . . . . . . . . . . . . .  405.482 
Washing Ijlachine, A. F. Teigen . . . . . . . . . . . . . . . .. . . . .  405,282 
W .. ter closet, R. Weston . .  .-. . . . . . . . . . . . . . . . . .  ; . . . . . .  405,635 
Water he .. ter. J. H. Dull . . . . . . . . . . . . . : . . . . . . . . . . . . . .  405,305 
Water heater, C. G. Jewett . . . . . . . . . . . . . . . . . . . . . . . . . .  405,481 
Waterpl'oof material for coats. J. W. Lane . . . . . . . 405.421 
Weather .trlp, H. W. Cook . . . . . . . . . . . . . . . . . . . . . . .. . . 405.347 
Weather strip. C. Polley. . .  . . . . . . . . . . . . . . .  . . . . .. . . . .  405.272 
Weighing apparatus, grain. J. E. Busenbarrick . . . . 405,462 
Welding, electriC. C. L. Coffin . . . . . . . . . . . . . . . . . . . .. . .  405.M5 
Whellt cleaning machine. R. W. Welch . . . . . . . . . . .  405.288 
Wheat, milling, O .  C. Ritter. . . . . . . . . . . . . . . . . . . . . . . .  405,506 
Wheel. See Metal wlreel. Sprocket wheel. Ve-

hicle wheel. 
Whiffietree. detachable, J. G. Goshorn . . . • • • • . • . . . • 405.548 
Whlffietree hook. C. Wright . . . . . . . . . . . . . . . . . . . . . . . . .  405,643 
Whip socket. F. E. Benton . . . . . .  ; . . . . . . . . . . . . . . . . . . .  405.524 
Whistle. steam. H. Y. Smith . . . . . . . . . . . . . . . . . : . . . . .  405,800 
Whistle. steam, E. R. Tomlinson . . . . . . . . . . . . . . . .. . . 405,622 
Wlndl .. SS, C. G. Toense . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  405.446 
Window ventil .. tor, F. Groshans . . . . . . . . . . . . . . . . . . . 405.550 
Window ventilator, O. Iversen . . . . . . . . . . . . . . . . .  0 • • • •  405,318 
Wire drawing machine, H. Smith. .  . .  . . . . . . . . . . . . . . 405,378 
Wire galvanizmg. a.utomatic wiping device for. H. 

Smith; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .  405.377 
Wire reelinl{ machlne, H. Smith . . . . . . . . . . . . . .. . . . . 405.376 
Wool washing machine. S. C. Taft . . . . . . . . . . . . . . . . . . 405.619 
Wrench. J. S. Henry . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . . . 405,259 
Yarn reel, J. A. Kaspar. Jr . . . . . . . .. . . . . . . . . . . . . . . . 405,b60 

DESIGNS. 
Bag. S. H. Howe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19,161 
Cloth for cloaking. etc .. M. Fatman . . . . . . . . . . .. 19.158. 19,159 
Collar, W. Bllrker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19,157 
Collar, W. H. McFadden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19.163 
Fabric, E. Stumpf . . . . . . . . . . . . . . . . . . . . . ; � . . . . . . . . . .. . . . .  19,167 
Hat and coat rack. J. H. Whissemore . . . . . . . . . . . . . . .  19,169 
Mitts, etc., embroidery for. E. SchwalbaCh. Jr .. . . . .  19,166 
Pitchers, etc., ornamentation of, S. O. Richardson, 

.Tr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  · . . . . . . . . . . . . . . . . . .  19,165 
Sash hook or lift. W. A. Williamson . . . . . . . . . . . . . . . . . 19,170 
Scarf. made-up. T. J. Flagg . . . . . . . . . . . . . . . . . . . . . . . . . . .  19,100 
Tumbler, etc., W. C. King . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19,162 
Water closet, F. G. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19,164 
Wrenc!>, jaw. of a pipe. J. H. Vinton . . . . . . . . . . .. . . .  19.168 

TRADE MARKS. 
Alterative sirups. �'. D. Stevens &; Co . . . . . . . . . . . . . . .  16,737 
Beverages. elfervescent powder for. Berwick 

Manufacturing Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16,731 
Canned oysters. Fa.!t &; Winebrenner . . .. . . . . . . . . . . . 16.733 
Coco .. and cocoa butter. J. & C. Blooker . . . . . . . . .. . . . 16,730 
Cotton linings, snestas, sat.eens, cambrics, and 

twills. F. L. St. John . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16,726 
Lotion used extern .. lly for .kln diseases. curative. 

E. C. Summerhayes .... . . . . . . . . . ... . . . . . . . . . . . . . . . . .  16.733 
Paper. toilet, G. W. Thompson . . . .  � . . . . . . . . . . . . . . . . . .  16,73!J 
Tell. G. C. Buell & Co . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . 16,732 

The "bove are cbarges per agate line�about eight 
words per line. This Dotice shows the width of the line, 
and is s�t in agate type. Engravings may head adver
tisements at the Bame rate Per agate line, by measure
ment, as tho letter press. Advertisements must be 
received at publication office 3S early as 'rhursday morn
ing to appear in next iSBue. 

USE ADAMANtWAU PLASTER 
AIJ��.!f::�b�:.nn"o'i' c�� 
Fa �'i���'w!te�� i:JII��!!��: 
!���:.. Il�a��: i�PI�ea�'ri 
any kind of weather. It Is 
in general use. ' Licenses 
granted for the mixing, 
using. and selling. Address 

ADAMANT MFG. CO. 
'J1 E. Genesee Street. 

Syracuse, N. Y. 

ADVICE TO YOUNG MECHANICAL 
Engineers.-Addres. by Prof. Perry, to hi. students at 

i�'it Fi���� 19
c�lt�,,����:Il:;,gtn��r:.r 

°irfth
e,*n';,

a!':,� 
gr .. vlng. Contained in SCIENTIFIO AMERICAN S!'PPLE
MENT, NO. 661. Price 10 cents. To be h .. d at thiS office 
and from all newsdealer •• 

Patent Foot Power Mach 
Complete Outfits. 

Wood or Metal workers without steam 
power. caD successfully compete with 
t1 }t[,\t S�'A"�Il!lG

u
SWfa.?h'{Il::: 

I .. test and most improved for practical 
�hop use, also for Industrial Schools, 
Home Training .. etc. Cat .. logue free. 

Seneca r ailS Mfa. Co. 
695 Water Street, Seneca Falls, N. Y. 

INFLUENCE MACHINES.-A PAPER 
by James Wimshurst, giving a CQmplete "ccPllnt of the 
recent forms 01 !!enerators of static electricity. Witt! 
13 figures. Contamed in SCIENTIFIC AMERICAN SUP
PLEMENT, No. 64-,.. Price 10 cents. 'l'o be had at this 
office and from all neWSdealers. 

For Declofl.t;"e, U 
Surgical, Dental, 

pose.. From � 
er. From 2� 

Catalogue on 

E D I S O N  
Harrlsou, . 

AMPS 
.. pplication. 

LAM P  CO. 
. N. J. 

J"V' IS 'Z" <> "V''Z'' t 
ALU M I N U M · STE E L  HACK SAW. 

Frame and 1 doz. blades. $2 ; Blades per doz., S-inch. $1, 
by mail upon receipt of price. Hard but not brittle. 
CRESCENT IUFG. CO., CLEVELA ND, 0, 

New c .. talogue of lilngineers' Specialties. 

J .... )Pancbil' .... f 1!!.!!.!!!.R .. '.9-
aHEET METAL � - . HAMMERS DROP 'ORal.al, .&or.;' 4IIles��Gafi 

Branch Office and Factory, 203, 205 &; :«l7  Center St.. N. Y. 

No. 11 PLAN ER & MATCHER 
Double Belted and Geared 

Lower Rods. 
"tr�cl:1�a���nefld�r fJ;� 
prowed Woodworking Ma
chlnery of all kind •• 

C.-p. ROGERS & CO. 
Norwich. Vonn. 

109 Liberty Street, 
New York. 

Barnes' Patent Foot Power Machinery. 
WORKERS OF WOOD OR M ETAL, 

'Without steam power, by using outfits ofthese l!&ch.1D.es, 
can bid lower, and save more money from I;J;;;��� 
theirj abs, thaa by any othermean8 for doing 
their work. Also for InduBtrl�1 Schoola or Home '1'r�lning. 
With them boys ca.n acquire praoUcs,ljour
neymen's trades before they "go tor them .. 
selves," Price-Lilt Catalogue Free. 
W .  F. & ;JOHN·BARN ES CO. ,  

No • .  1999. _ _  Buby St., Rockford, nl. 

USEFUL BOOKS. 

'l'obacco, chewing, Bitting &; Hay . . . . . . . . . . . . . . . . .. . .  16.729 

Manufacturers, AgrIcultUrists, Chemists. Engineers. Me
chaniCS, BUilders, men of leisure, and professional 
men, of all cl .. sse •• need good books In the line of 
their respective callings. Our post office department 
permits the tr .. nsmission of books through the mail. 
at very .mall cost. � comprehensive cata.!ogue of 
useful books by dilferent authors. on more th .. n Ofty 
dijlerent subjects, has recently been published for 
free circulation .. t the office of this paper. Subject.s 
classUled with names of author. Persons desiring 
.. copy, have ouly to ask for It, and It will be mailed 
to them. Address, 

Tob .. cco, plug chewing. Arnold, Carlton & McCord 16,728 
Whisky, J. Osborn Son & Co . . . . . . . . . . . . . . . . . . .. 16,734, 16,7;15 

A printed copy of the .peclOcatiOn and drawing of 
any patent in the foregoing list will be furni.hed from 
this office for 25 cents. · In ordering please .t .. te the 
name and number of the patent desired. and remit to 
Munn &; Co., 361 Bro .. dway, New York. 

MUNN & CO .. 361 "roadway, New York. 

. Metca.!f . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  405.384 

Canadian Patent • .  may' noW' be Obtained by the 
Inventors for any of the Illventions named In the fore
going list, provided thei ate simple. at a coot of $40 
each. If cotnpllcated the cost will be a little more. For 
full ' lnBttactlono address MUnn ok Co., 361 Bt0a4_y. 
New York • .  Ot.ller loretan pat4lnts mily allO be obtained, 

Spirometer, Cloln-released. J. F. Blake . . . . . . . . . . . . . . 405,j55 
S�\ � yeb\Olupring; . . . . S� wheel, W.-B. ·841llecIt .. . . . . . . . . .. ; ."  ... , , "  �00'1 
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BIT 
fuIuare. Oval or Ron nd i!!lIIGoth 
Holes. For Carpenter, Cabinet, and 

. Pattern work, � Inch, 50 cents, set $4.00, 
mailed. free. BrIdgeport Gun Implement 
Co., 17 Maiden Lane, New York. 

0 0 0  
THOMPSON IMPROVED INDICATOR 

Manufactured .olely by 

2.000 IN USE. 
Adopted by the U. S. N .. vy 

on all the government 
cruisers and gun

boats to be built. 

AI.o Manufacturers of 

P O P  SAFETY 
VALVES, 

STEAM PRESSURE GAUGES, ETC. 
84: Chardon Street, Boston, M ass. 

T
H E  PENNA. DIAMON D D R I LL & MFG. CO. 
I I I RDS JlORO, PA., Builders of High Clas. 
Ste .. m Engines. Diamond DriJling and General 
Machinery. Flour MIllRaIlll Ground .and Grooved. 

Wiley & Russell Mfa-. Co .. Greenfi eld, Mallll • 

PNEUMATIC DYNAMITE TORPEDO 
Gun.-An exhaustive account of this new weapon and 
of the experiments made with it ; along with a descrip-�?& tg:U���

Bbrg�l�Yn�� i� ���C����lg�
n
::!!�l�J��: 

PLEMENT, No. �9a. Price 10 cents. To be had .. t this 
office and from all newsdealers. 

OIL WELL SUPPLY CO. Ltd. 
91 &; 92 WATER STREET, 

Plusburlrh, !'a., 
Manufacturers of everything needed for 

.A.:EI. 'Z"E5Z.A.1'IIr �lfiILL" 
for either Gas. 011. Water, or Mineral 

Tests, Boilers, Engines, Pipe, 
Cordage, Drilling Tools, etc. ����It Illustrated catalol{ue, price 

lists and discount sheets 
on rea'uest. 

ARTESIAN 
Wells; Oil and Gas Wells; drilled ������d=u= 
��=;,����= 
able Horae Power and :Mounted 
Steam Drllltng Machtnes for lQO to 
600 ft. Send 6 cents for 1Il11lltr&ted 
cata.!ogne. Pierce Arte.lan 
asN�2.�ersr�!e�Vl�JY�rc::· 

IC E - H O U S E  AND REFRIGERATOR. 
Direction. and Dimension. for construction, with one 
Illustration of cold house for pre.erving frult from 
se .. son to sea.on. The atr Is kept dry and )lure through. 
out the year at a temperature of from 34, to 86". COn. 
talned In SC'IENTIFIC AMERICAN SUPPLEMENT No. 1 1 0. 
Price 10 cents. To be had at this olIIce and of all news
Gealers. 

Sto re d E n e,rgy 
ACC U M U LATO RS for Electric Lighting and 

Street Car Propulsion. 
ELECTRICAL AVCUMUI.ATOR COMPAN Y 

No. 44 Broadway. New York City. 

Syste m • 
Complete Electrio Light all.d Power Plants. Street Can 
equipped for Electric Propnl.lon. The oldest WId most exper1enc� Electric Motor Co. In the world. 

. J!:L,,{J'rRO D YN"l!IlC : 'l0�PAKY, 
Ifo. 21M Van •• St., PldI.d.I ...... ... 

© 1889 SCIENTIFIC AMERICAN, INC.



JULY 6, 1 889.] 

A NE"W" EDITION_ 

A Practical Treatise on the Mannfactnre of Bricks. 
Tiles, Terra-Cotta, etc.; including Hand-Made, Dry 
�l!:l'}�;��:ii:�d 

C
�les���� :��m a�J�e�s

t
��. ����:��:& 

Ornamentally �haped and Enamelled Bricks, Drain 
Tiles, Straight and Curved Sewer and Water Pipes, Fire 
Clays, Fire Brick�, Glass Pots. Terra-Cotta, Roofing 
Tiles, Flooring Tiles, Art Tiles, Mosaic Plates, and Imi
tation of lntarsia or Inlaid Surfaces. comprising every 
Important Product of Clay employed in Architecture, 
Engineering, the Blast Furnace, for Retorts. etc . •  with 
a History and tne Actual Processes in Handl1n�, Disin· 
tegrating, Tempering and Moulding the Clay Into the 
t:::'�trg;.:l�:a�t��t
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the Most Modern MaChine.. Tools. Kilns. and Kiln 
Roofs used. By Charles Thomas Davis. Second Edition. 
'rhorougbly ReVised. Illustrated by 217 engravings. 51>1 
pages. Bvo. 
Price $5.00. bll mail, jree oj postage to any address in the world 

CONTENTS.-CHAPT£H I. The History of BrickS. 
II. General Remarks concerning Bricks, their Size, 
Strength, and other qualities. Ornamental Bricks, A. rcbi-
1�(';���iik

e
w�:��
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menting Bricks and Til es, Earthenware, etc. IV. Se
lecting Clays for Various Kinds of Bricks-The DllIerent 
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Cotta Clays-Fire Clays-Exploring. Digging, and Mar
ketingFlre Clays-Washing Clays. V. Making and Burn
ing a Kiln of Hand-Made Bricks. VI. Manufacture of 
Dry C1ar Bricks. VII. The Manufacture of Tempered 
Clay BrIcks, including a description of the most Modern 
Machinery Employed. VIII. Kilns. IX. The Manu
facture of Pressed and Ornamental Bricks. X. The 
Manufacture of Fire Bricks. XI. The Manufacture of 
Drain 'lliles. XII. The Manufacture of Sewer Pipes. 
XIII. The Manufacture of Roofing Tiles. XIV. The 
Manufacture of Architectural Terra-Cotta. XV. Orna
mental Tiles. etc. Index. 

o:r- A circular oj 6 pages quarto. !living the juU 'Z'able oj 
Contents oj this important Book, with specimens oj the 
iUustratWns, win be sent free oj postage, to any one in any 
part oj the world who will jurni<!h hi<! address. 

H E N R Y CA R E Y  B A I R D  &. C O . ,  
INDUSTltlAL PUBLISHERS. BOOKSELLERS & IMPOItTERS 

810 Walnut St., Pbiladelpbia, Pa., U. S. A. 

ARCHITECTURAL BOOKS. 
Useful ,  Beautifu l ,  and Cheap. 

To any person about to erect a dwelling house or sta
ble, either in the country or city. or any builder wishing 
to examine the latest and best plans for a churcb. school 
bouse. club house, or any other pu�lic building of high 
Or low cost, should procure a complete set of the ARCHI
TECTS' AND BUILDERS' EDlTION of tbe SCIENTIFIO 
AM.uIOAN. 

The Information these volumes contain renders the 
work almost Indispensable to tbe architect and builder, 
and to persons about to bnild fur themselves they wi ll 
find the work suggestive and most useful. They contain 
colored plates of the elevation. plan. and detail draw
ings of almost every cla,�s of building. with specifica
tion sad RlJproximate cost. 
. Ii'our bound volumes are now ready and may be ob
taIned, by mail, direct from the publishers or .from any 
newsdealer. Price. $2.00 a volume. Stitched in paper 
Qov�rs. Subscription price, per annum, $2.50. Address 
and remit to 

MUNN & CO., Publishers, 
361 Broadway, New York. 

� . c .'rn-C�MPLETE 5TEAM P-{1N\E�A\ lrLc:i�ONLx SEV E N  D9t(ARS .���� , 
D E M A N D  TH I S,?UM�/ / j::7�,� i 

OF Y O U R  /C)"./ OR W R I T E i D EALE.�/;://· TO U S  FOR PR I C ES . � i  /;;./ VAN D U Z E N ' S  PATEN T 0 :  

if AVAN D UZEN 8: TI FT.' I ij .i � Q50LE. . MAK E. R 5 0  ! IL ' j  I N C I N N AT I , ::::::::::=:- .., 

ICE-HOUSE AND COLD ROOM.-BY R. 
G. Hatfield. With directions for construction. Four 
engravings. Contained in SCIEXTIFIO AMERICAN SuP. 
PLEMENT. 1S9. Price 10 cents. To be had at this office 
md of all newsdealers. 

l.\lI: C>TC> :E'l.S. 
The most efficient and economi
cal means of obtaining from one-
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the greatest amount of work with 
the use of the smallest stream 
�!n�f;:
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Printing Presses, Elevators, 
Church Organs, Coffee Mill&, 
Sewing Machines, Lathes, Den
tal Contrivances, and in fact, 
any .fi:�11��n���ha��d'1'auliC Street, Binghamton, N. Y. 

SEAMLESS T UBER-DESCRIPTION 
of the various processes of manufacture ; witb 44 figures 
Illustrative of the apparatns nsed. Contained in SCIEN
TIFIC AMEIUOAN SUPPLEMENT No. HaS. Price 10 cents. 
To be had at this ollice and from all newsdealers. 

Trnss Hoop Driving. 

BARREL, KEG, 
Hogshead, 

.AND 
STAVE MACHINERY. 

Over 50 varieties manu
factured by 

E .  Ie. B .  H olmes, 
BUFFALO, N. Y .  

pERFECJ;V;SP A!!� I l E 
The Koch Patent File, for preserving newspapers, Mag
az1nes. and pamphlets, has been recAntly improved and 
price reduced. Subscribers to the SCIENTIFIC AMERI
CAN and SCiENTI.b'IC AMERICAN SUPPLEMF.NT can be 
��J:!
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" SCIENTiFIC AMERICAN!' in Irtlt. Necessary for 
every one who wishes to preserve the paper. Address 

MUNN & CO., Publishers SCIENTIFIC AMERICAN. 

CUREfor DEAFbYl'lIC"'. P��.-
th CqtmlOl .. D E .... B .  �RUJtS. e Wlli.pen heard dIStinctly. 

Comforlable, invisfble. lllustrated book &: proof., F R E E .  Addresl 

urcall 0" F. HISCOX, 853 Broad .... y. N. Y. N .... - paper. 

J'titutifit !mtritau. 
ROCK BREAKERS AXD ORE CRUSHERS 
ta1!ro����
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J;tether with NEW AND V A LlTABL"E IMPROVEMENTS, for which Letters Patent were J!'ranted 
May 11th and July 20th. 1880. to Mr. S. L. Marsden. All Crushers supplied by us are con
structed under the superintendence of Mr. Man�den. who, for the past twenty years, has been 
connected with the manufacture of Blake Crushers in this country and Engla.nd. 
FA����lfJT:�R;A��tN�.t�:!��EN�� ���I'iW

a
��'i\Ir.'ait:�'At\.\iff.NN. 

Steam! Steam! 
Qual ity H igher, Price Lower. 

For Strictly Cash. Complete Fixtnres except Stack. 
2-Horse Eureka Boiler and Engine,  • $ 1 35 
4- " " " " " • 2 I 0 
Other sizes at low prices. Before you buy get our prices. 

B .  W. PAYN E &. SONS, 
Drawel' 1S6. EI.MIRA , N. Y. 

WATCH CLEANI NG AND REP AIR-
inJl.-A valuable and practical paper, full of useful sug-
gestions. Contained in ::;CIENTIFIO AMERICAN SUPPLI1:. 
MENT, No. 664. Price 10 cents. To be had at this 
o1fice and from all newsdealers. 

2 to 40 H. P. TH E MOTOR of 19th Century .  
The Best on manufactured gas and 

the only one that makes its Own 
Gas. Can be used Any Place, to do 
Any Work. and hy Any One. 

For Circulars. etc., address 
Charter Gas Engine CO. 

P. O. Box 148, SterlinK, III.  
Branch House. 152 Lake St., Chicago. 

EeoDomy. ReUablllly, New York Agency, 
Simplielty. Safety. W. J. Dougherty, 470 Canal Street. 

RAILWAY AND STEAM FITTERS' SUPPLIES 
Rue's Little Giant Injector. 

SCREW JACKS, STURTEVANT BLOWERS. &c. 
JOHN I!l. URQUHART, 46 Cortlandt St., N. Y. 

75.2!! to 2 5 0 .!2 �or����Jr�s.
ca
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ferred who can furnish a horse and give their wgole 
time to the bUSIness. Spare moments may be profitably 
employed also. A few vacancIes in towns and cities 
B. �'. JOHNSON & CO .• 1009 Main St.. Richmond. Va. 

mffi:��i:ta::;d��� sfg�;j�r ��;1��S8 B�xl.
ert�c8u. 

Never 

M ODERN S M O K I N G  PIPES 
H l; . S C H R A M M C AM D E N . N . J .  

NOTES ON TECHNICAL EDUCA-
tion.-A pnper by Dr. R. H. Thurston, in which the au
thor discusses the reason end purpose of technical ed
ucation, and its value in the development of the powers 
of the masses of the people. and the �ecuring of the 
greatest po. sible prosperity Of the nation. Contained 
in SCIE�T]F]O AMERICAN SUPPLEMENT, No. fifiS. 
Price 10 cents. To be had at this office and from all 
newsdealers. 

2nd � MACHINERY n 
N. Y. Mach'y Depot, Bridge Store 16. Frankfort St., N.Y. 

Thl N�U�n�l ��lv�ni� ��ttlry 
:; ... _�.,._,_" for 

Solid I.eather Roller 01· Uoss for Worsted Spin-lining Machinery. Made of new JlTound leath
er pres.ed in forms. Far outlast the ordi

: nary covered wooden roller. Very durable I and inexpensive. Now in operatiun in mills 
in Rhode Island, New York. Long IsJand, 
etc. '}'o be sold tn the boss. Geo. Hill & Co., 
Manuf'rs. 551 West 129th St •• New York. 
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1889.-Sealed proposals, endorsed • •  Proposals for Pro
tection Wall. to be opened July 9, 1889," will be received 
at the Bureau of Provisions and Clothing, Navy Depart
ment. Washington, D. C.t until 11 o'clock A. M., July 9, 
1889, and publicly opened immediately thereafter. for 
the construction of 400 feet, more or less, of protection 
wall at the Navy Yard, League Island, Pa. Plans can be 
seen and blank forms of offer, with speCifications. and 
all necessary information obtained upon application 
to the Commandant of the League Island Navy Yard. 
The Department reserves the right to reject any pro
posal not deemed advantageous to the Government. 

JAMES FUL'l'ON, Paymaster Geneml. U. S. Navy. 

pl:fN::�� fV ����Ml�:�!�Oe
n r!;����ep�i.�N�; rJ! 

of Te1.'ms.-June 28, 1889. rl1he bond required will be 
I::��bf�6E�
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and Docks that IIfty (50) per cent. of the work has been 
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been completed and work accepted, the remainin£ sixty 
(60) per c

3rr�F�JhffiiYJim.�� ���,��t1i t�J'e�:a: u. S. N. 

JAIL BU I LDERS are notifted that the �'ayette 
County Court of Kentucky 

has ordered the erection of a new jail, and correspond
ence is solicited. Address L. ROYALTY, Court 
House. Lexington. Ky. 

Modern Cotton Spinning 
The Science of Modern Cotton Spinning, embracing 

Mill Architecture, Machinery for Cotton Ginning, Open
ing, Scutching. Preparing and Spinn ing, with alJ the 
����r :shifir��

n
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Belting compared, Generation and Application of 
Steam criticised and explained, Boilers, Boiler Explo
sions, etc .• all tendmg to show where the outlay of ('sp
ital may be economized and production cheapened. By 
Evan Leigh. e.K, Mech. Eng . •  M. S. A .. A_soc. I. N. A .• 
etc. Over 200 woodcuts and plates. In two volumes. 
large 4to . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $30.00 

J!'or sale hy :M:UN"Dir do 00., 
Publisbers of SCIENTIFIC AMERICAN, 

361 Broadway. New York. 

Shepard's New $60 Screw-Cutting Foot Lathe 
Foot and Power Lathes, Drill 

Presses, Scroll Saw A t t a c h
IIients, Chucks, Mandrels, Twist 
Drills, Dogs, Calipers. etc. 

Lathes on trial. Lathes on 
payment. 

Send for catalogue of Outllts 
for AmateurS OT Artisans. 
Aq.dress H. L. SHEPARD, 

�����III�II[ AGENT, 1 34 East �d Street, 
CinCinnati, Ohio. 

T H E  B O O K W A L T E R  ST E E L  A N D I R O N  CO. THE M ICRO - ORGANISMS OF AIR 
1ft now prepared to grant llcenses under the Bookwalter, Robert, and other patents owned by it. Parties desiring 
licenses to operate under th9se patents will please state. in tbeir application, for what purpose they design using 
the process, whether for steel CW!tingl, for ingots of dead 80ft steel. tor tool steel, or for ordnance purposes. 
No. 18 Oc>r"tl.and."t &"tree"t, Ne:mr_ Yc>rk. .• _ 

CUTLER D E S K B E S T  I N  T H E W9 R L D .  
A . C U T L. E R � _ '. N 

• B U F F A  L O .  N .  Y . •  U . J A .  

The Paris Exposition··l l lustrated. 
The · SCiENTIFIC AMERICAN SUPPLEMEMT will for 

some months to come contain illustrations of the build
ings and the most interesting objects to be seen at the 
�l�:\n'��r;�i���C:�\�h
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A1tIEUIC'AN SUPPLEMENT will add an interesting and 
useful feature to the publication, and subscribers to the 
regular edition of the SCIENTIFIC AMERICAN. who are 
not pat.rons of the SCIENTI]'IC AMERICAN SUPPLEMENT, 
are advised to have their name enrolled on the SUPPL�J
MENT subscription list at oncel so as to secure al l  the 
illustrated exposition numbers for preservation. Price, 
$5 a year, $2.50 for six months. News a�ents everywhere 
receive subscriptions, or remit to the publishers, 

llIU N N  & CO • •  361 Bt'oadway, New York. 

ROSE PO LYTECH N I C  I NSTITUTE T E R R E  H A U T E, I N D.-A SCHOOL OF  E N O I N EERINO' 
Well endowed, well equipped departments of llechanical and 
Civil Engineering. Electricity, Chemistry, Drawing. Shops and 
Laboratories. Expenses low. Address T. C. Mendenhall. Pres. 

POLAR PLANIMETER. - A PAPER 
by. E. A. Glessler. C.E . •  giving tbe theory and use of 
thls useful instrument. With . ligures. Contained in 
SCIENT. FlO AMEItICAN SUPPLE"ENT.No. 631. Price 10 
cents. To be had at this office and from all newsdealers. 

SUPERFICIAL TENSION .-A PAPER 
�lrs;,J;:�e ��"nJ�'i'"��\�����' ���I��a�iJ:e

b�8f���6': 
a few simple experiments, and the action of oil upon 
waves. With • ligures. Contained in SCIE"TIFIC AMERI
CAN SUPPLKMENT. No. 662. Price 10 cents. To be 
had at this office and from all newsdealers. 

AGENTS $75 per month and expenses 
WANTED paid any active man or woman to sell our goods 

by sample and live at home. Salary paid 

ON ����,:!1�n�D!:;1:�::: �R���D;� t!:�� �:!t 
SALARY. ;,�!.,;e c�. A":�St�!.a�:�:.811ver. 

.voL. VI. N!!t. .JULY .t889 PR!CE lSCENN • 

SCRIBNERS 
MAGAZINE 
A F I C T I O N  N U M B E R. 

CONTAINS : 

A RAILROAD STORY, 
A CLEVER COME DY, 
A NEWPORT STORY, 
A KENTUCKY RACING STORY, 
A NEW YORK CITY SKETCH, 
A WALKING TOUR STORY, 
AN IRISH STORY, 
R. L. STEVENSON'S SERIAL, 

AND 
THE TELEGRAPH OF TO-DAY, 

By C. L. BUCKINGHAM. 

50 ILLUSTRATIONS. 26 CENTS. 

.� SCRlBNERS...50NS NEW YORK, 

and Water. By Percy F. Frankland.-An acconnt of .a 
series of observations made to trace tbe seasonal vada
tions in the number of micro·or�anism8 in the air and 
water. With 3 figures of apparatus. Contained In SCI
ENTI:rIC AlIIBltIOAN SUPPLI<>IENT. No. 663. Price 10 
oellts. To be had at thl8 office and from all newlldeo&lers. 

Tbe twSJUIA-N Paae., 
3 Pinion Geared I!eroli a 
with their latest Improvem . '  
...... unexcelled. Made In aU .1 
from 2� Inch to 12 Inch diameter. 
and are sold by the trade all over 
the world. . 

Manufactured by 
The Cushman Chuck Co., 

Ha.·Uord, Conn. 

Clark's Noiseless Rubber Truck Wheels 
Save floors. Anti-Friction Casters. 

Rnbber Furniture Casters, etc. 
Catalogne free. 

Geo. P. Clark, BoxL,Windsor locks, Ct. 

VOLNEY W. MASON & CO., 
FRICTION PULLEYS CLUTCHES ana ELEVATORS 

PRO V I U E N C E, It. I. 

MINERAl: 
lW00I.:. 

I NTERESTING BOOK 
Upon Its Uses and peculiar prop
erties, mailed with sample fl'ee 

Western M ineral Wool CO. 
CLEVELANU, OHIO. 

FOR SALE··ENG INE, BO I LER, Etc. 
Prices Net Ca.h f. o. b. in Albany, N. Y. 

I s Wright's Pat. Cut-olI Hor. Engine, � _ """ 1 Cyl. 12in. by 30. Drive Pulley 8ft. 5 · · · · · · ·  . . .. . . .  ........ 
1 � Pitkins Bros. H0r. 'rub. Boiler, l 250 1 48in. Shell . 30 tubes, 31n. by 14ft. 5 · · · · ·  . . . . . . . . . . .  . 

I Blake Stebm Donkey Pump . . . . . . . . . . . . . • • • . . . . . • . . . . • .  100 
1 Pitkins Bros. Feed Water Heater. . . . . . . . .  . . . .  . . .  . . .  25 
1 Harris (Pul ley) Plunger Pump. . . . . . . . . . . . . . . . . . . . . . . .  2. 
1 Large Pinet ironed bound, l£nlline Water Tank. . . . .  10 1 Compiete Set of Box Making Machinery . . . . • . . . . . . . .  200 
1 Pond Engine Lathe. Hin. swing. 5ft. bed . . . . . . . . . • • • •  125 
1 Newhavell 'roo] Co. Power Hand Lever Drill. . . .  . • • • 35 1 Small Power Iron Planer. . . . .  . . . . .  . . . . . . .  . . . . . . . . . . . .  25 
1 N 0_ 2 Harrington Hoist or Elevator. platform 4ft. sq. 50 
1 Emery Grinding Machine, 2 wheeld . . . . . . . . .  . . . . . . •  . • •  20 
1 Pair each 48 and 3Oin . Groove Pulleys, V Belt. 
EAST NEW YORK SHOE CO., Albany, N. Y. 

,.-«; , -; · iT IGHT &SLAGK BARRELMACH I N (RV  
' 1� 1 I I .-'Ll A S PE C I A LT Y uJ. \ 1  =-,,-=::,---..::::: J O H N  G R E E N WO O D  8.: C O  R O C H ESTER N . Y .  

T� S cientific A merica� 
PUBLICATIONS FOR 1 889. 

� 
Tbe prices of the dilIerent pnbllcatlons in the United .  

States, Canada, and MexiCO are as follows ; 
RATES BY MAlL. 

The Scientillc American (weekly), one year $.1.00 
The Scientillc J\merican Supplement (weekly), one 

year. • • • • • • • • _ • 6.00 
The Scientiftc American. Export Edition (monthly) . 

one year. • . • • • • • • • 6.00 
The SCientiftc American. ArChitects and Builders 

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

Tbe Sc.entific American and Supplement. • ,7.00 
The Scientltlc American and Architects and Bnlld-

ers Edition, • b.OO 
The Scientific American, Supplement, and Archi. 

tects and Builders Edition. . • • • • 9.00 
ProportionaU Bates jor SiaJ Months. 

This includes postage. which we pay. Remit by postal 
or express money order, or draft to order of 

MllNN & CO., 361 Broadway, New .York. 

W 0 R K I t1 G M O D  E L S & L l G  T MACH INERY .  I N  NT IONS  D EVE L O PE D .  Send  fo ,· M o d e l  C i r c u l a r. J o n e s  Bros. E C o  . .  C i n · i l .  O .  

© 1889 SCIENTIFIC AMERICAN, INC.
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The above are charges per agate Ime-about eillht words per line. This notice shows the width of the line, and Is set In agate type. llIngTILvings may head adverti.ements at tile same rate per ""ate line. by measnrement, as the letter press.. Advertisements must be received at publication olllce ... early as Thursday mornlnll to appear in next issue. 

P E N B E RTHY I M P ROYE D 
AUTOMATIC INJECTOR, 

Why mJXJO have been .old In two years. 
Because they C08t less than others and do 
equal work. Lift 20 feet and work from 

�:r r:ur::,
ll

no�:[��;:ewm11� 
through hot pipes, work from 25 to 150 Ibs. pressure. Parts removable 
without disconnecting, also inter ... 
chanl<eable. Sel1d for pamphlet. 
Penberthy Injector Co., DetrOIt. Mich. 

THE EIFFEL TOWER. -AN EXCEL-
lent eDgTILving of the EtJrel one thousand-feet-hhrh tower. which was opened to the public a few days allO. and which I. to form a part of tlie }'rench Exposition 
��i��"lK��J:!'i

o
���p't:;��

e
:�1f;.

i
<>g!i�. t

h
1l.;''i:.; 

had from newsdealers or at this olllce. Price 10 cents. 

RI D E  CYCLES ! 
Tricycles, and Safeties, 

Send for free illustrated 
Catalollue. 

Overman Wheel Co't Makers, 
BOSTON. MAS�. ' 

THE COPYING PAl>.-HOW TO MAKE 
and how to use ; with an engraving. Pmctlcal directions 
how to prepare the gelatIne pad, and&lso theanilinjllnk 
by lI'hicb the 

�
ie. are made; how to apply the writteD 

�}:;��J�� gCI�N��;:I� l�i�gA�o����E�N!;',
t
M'�: 

43!oi. Price 10 cents. For sale at this olllce and by all 
118lf8dea!ers In all part. of the countTY. 

T H E - A R M S T R O I G .  M f a. c o. - BRIDQEPORT� CON N. 
WITEK, -GAS' AND STIWI FltTDS' TOOLS. 

We make a Specialty of 
Hard Rubber Pump Valves 

For Hot Water, Oils. and Acids; 
also for very high pres.ure •• 

Accept no pump valves as,Jenkins 
or Jenkins Bros., unless stamped 
like C!lt. , { 'I'I .Joh. S,p('et, New York. 

BRn�. I06 11lllk Street, Booton. In N .... th 5th Street. Phil ... 
, • 34 Dcarbol"D Street, Vhl_ 

T H E  ON LY PRACTICAL 

Low- Priced ·Typewriter 
First-Class, Rapid, Durable, Business 

W O R L D  TY PEW RITER, 44 charac· 
ters, $ 1 0 ;  77 characters, $ I S. 

Catalol<Ue free. Typewriter Dept .. POPE MFG. CO., 
Boston, New �ork, ChIcago. 

ELECTRICAL . ENG INEERS Send to American Watch Tool Vo., Wal. 
tham. Ma ••.• for circular of No.3 Bench Lathe. 
A Screw Cutting Lathe 32 In. by 7 In. swing. 

Scientific Bill Catalogue 
RECENTL Y  PUBLISHED. 

In��o'::: ;:�1��u::'i�nA���lg�;:�t �(�M��' Wfl?g� 
mailed tree to any address on application. 

MUNN � CO., Publishers SCientlllc American, 
361 ,Broadway, New York. 

(JULY 6, 188<). 

THE . PHONOGRAPH.�-A DETAILED 
descriptlon-ot the new and Improved form of the phonograph jU!!t brou(rbt out by Edison. With 8 engmvIllJIs. Con"-Ined m SOIE"TIFIO AME,RIOAN SUPPLEMENT, No. 632. Price 10 cents. To be had at tblS olllce and from all newsdealers. 

PATEN T  rJ 
JACKET KETTLES, 

Plam o r  Porcelain Lined. Tested to 100 lb. 
pres.ure. Send for Lists. 

HAND, BURR &; CO •• 
6U and 616 Market 8t .. Philadelphia. Pa. , .  

ELECTRO MOTOR. SIMPLE. HOW TO 
:��gr d��i�.;.r':J'g�:,nJ'-;;���

C�\!o;: �e��a
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amateUTs to make a m  r which ml,o:ht be driven witll 
Rl1vantage by a CurTe ved iJ"om a batteTY. and 
"'hicb would have sulllc1 wer to operate a foot 
lathe or any machine requirin not over one mail power. 
With 11 lIgures_ Contalned ;o SCIENTIFIC AMERICAN 
SIJPPLEM"NT. No. 641. Price 10 cents. To be had at 
this otllce and from all newsdealers. ' 

la'�lty H:TR FUfWea 
Expose an Im mense 

Heated Su rface. 
Extmct all the Heat from 

the GBI!e.. Ifurnish PUTe 
Warm Air in abundance. 
Fifteen Years of Test.' 

, Univer.ally Satisfactory. 
Send for " Our Furnace Book." 

Abram COl Stove 
MANUFACTURERS. 

PhlladelDhia and New York. 

K EY S E'AT I I . Machin ea and 20'" Drills. • W. P. nAVIS, Rochester, N. Y. 

T :S:  ::El 

J. titutifit �mttitau 
ESTABLISHED l!oi46. 

The 1I08t Popular Seleatille Paper " tile Worlli. 
INVENTORS and others deBlrlng new articles manuflLC-
tUTed and Introduced, addTess P. O. Box 86, Cleveland, O. Only 83. 00 a 1!l'lf�!:,��;:����.alre. Weekly. 

Thhl widely clreul n r ed and splendidly lDu8tmted 

St0ek8 aDdDleafor Pipe, and'BrlUJ8 Pipe. PU LLEYS Cheapest.. J.ightest. and Best.. Made by 
Wrenches. Pipe ViseB, Pipe Vutter", etc. 

• Hardwood SpJlt P. Co .. Menasha, Wis. 

paper Is published weekly. Every number contains six
teen pages of useful infOImation and a laTge number of 
original engravings of new Inventions and dlscoverles, 
representing Engineering Works, Steam Machinery, 
New Inventions. Novelties In MechaniCS, Manufactures. 
CbemIStTY, l!:lect1"lClty. Telegmphy. PbotolmLpby. Archl
tf'ctm-e. Ag1"lculture. H<>rticultuTe, Natura.l History. etc. 
Complete List of Patents each week. 

Cata10gues sent free on application. 

tory 
Morocco Ca-mera, in b an s o m e  

B o l e - l e a t h e r  case. 
loaded fol'l00 pictures, 

see SCI. AM., Sept. IS, '88. 
Price, 8�:i.oo, Rel,oadlnlr • •  �.oo. 

The Eastman Dry Plate & Film Co. 
Rooheater, N. Y. I tS Oxford St., t.ondon. 

Send for cOw of -KDdJJk Primer wU;A Kodak Photograph. 

EVEN THE 'BRO�S 'IAIE PHOTOGRAPHS 
WE MAKE A LL K I N DS O F  

PHOTOGRAPH IC OUTF ITS fOR AMATEURSI 
Se nd  for our New Illustrated C..,talogue and 

copy of Modern Photography. 

ROCH ESTER OPTICAL CO. ,  
1 8  AQUEDUCT ST., ROCH ESTER, N .  Y. 

��o�6!�fT�C ��Wr��i
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smlne Improvements, and to act as SoIlcltors of Patents 
for Inventors. ' 

In tbls line of bu.lnes. they have had fortu-two flea".' �. and now have Untqualed facilities for the 
PftpamttO,n,of Pntent Drawings, 8pecitlcatlons, and the 
prmecutlon of ' Ap,plications fQr. Patent. in the Unit,ed 
States. Canada. and I(orelgn (Jountrles. Messrs. Munn,&; 
g>. rf�::.�!?��f::J'::.
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on Infringements Of Patents. All bUsiness Intrusted to 
them I •. done with special care and promptness, on very 
rer(l":lt��nt free of chlll"l<e, on ap Iicatlon, con
talnl:r �lHliform .. tion about Patents an'S how to pro
cure" t�em ; "directions concerning Labels, Copyril{bts, 
:>��:;t!atR':j�Gt!S,�:;,�

e
;��:

. J�':."=n�� � 
teuts, etc. 

We also send. fru of eJuJroe. a Synopsis of Forel,o:n Pa.
tent Law •• showlJljl the cost and method of oecurlllJl 
patents In all the principal conntries of the world. 

' MUNN &: CO., Solleltor. 0" Paten&-, 
, - .  II6l Broadway, New York. 

BB"NOH Omcics.-No. 622 and _ F S� Pa... B1II1dIDg. _ 'ltb. SVeet. Washl!lJlton. D. C. 

JAMES B. EADS.-AN ACCOUNT OF 
the life and labors of this eminent enl(ineer. With a 
p<>rtl'ait:' Contained In SCIEl'fTD"lC AMERICAN SUPPLE
MENT. No. ' :i9�. PrIce 10 cents. To be had at this 
office'tpd from ali liewsdealers. , , T.,rms or Subscription.-()ne ' copy "of the SCIEN

TIYIC A"ERICAN will be sent for one fI/lar---81 numbe1"8-
poStage prepaid. to any 8ubscrl1>er in the United States 
or Canada. on recelp,t of tinee dol l lll'S by the �1lb
I1shers ; six months. $1.50 ; three month •• '1.00. 

Vlu bs.--Special rates for several narneR. and to Post 

'V a 
Masters. Write for psrticulars. P I'P E C ' ',, 'I! ' IN'� " TllI&tUI!8t -." ,y to remlt 18 by ,f'Qatal OMer. DnI.ft; oi '  

. '  " � , " , ' , : 111" ' i"" I·�'IIOnej Order. Money carefully placed inside M.ade entirely of' ASB�'1'OS. of envelopes. securely sealed. ,and correctly addressed, 

b 1 .-1 ..:oa .... Pr f. seldom goes astmy. but Is at the sender's risk. AdA 80 U_ ., ... ..... ·e 00 . dress aU letters and make aU orders, dmftil. etc., pay. 
,BRAIDIID , P!elLlIG" IIILL BOIRD, SIIE1TBING, ClEIIDT, nBRE IND SPEClI!LTIES. able to ,.. .... ... .... 
, ... v ... ..., NN Ck; 00_. C".·A 'J;;M":IIIa.a-.p;m1'l"C;m CC> .. FOOT E. BT:&: _T., N. T. 
BR�NCH.h Rhlla, 24 Strawbe", St. ChloR"O, 80 Eo Lake �t. PlttBbur", 4il{t- LewlB Block. 36 1 Br:adway, N ew York. 

THE AMmI�AlBBLL TBLEPH�IE ��. 
95 M ILK ST" BOSTON, MASS. 

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

Thetransmission 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 consequenceb 
thereof, and liable to suit tllt'refor. 

OTTO lAS ENIII ES.  Over �:i,OOO Sold. 
Horizontal . . . . . .  Otto . . . .  Gas Engines. 
Vertical . . . . . . . .  _ Otto . . . .  Gas Engines. 
Twin Cyllnder . . Otto . . . . Gas Engines. 

O t Gas Engines ' Combined. . . . . . .  tto. . and Pumps. 
Combined • • • . . . .  Otto. .  �"A 1f��gs 

OTTO GAS ENGINE WORKS, 
CHICA.GO; PHlLA.DELPHU. 

· New York A lrency, l!oi ,  VelteI' Street. 

REDUCING ACTION OF HYDRO
fl�ti:l ��h:?t�':.

O
�e� 1�:�::r:l:fn�t�c:Ir��I

e
gf 

the presence of platinum OR the reduclJljl action of hy
dro.en. Contained in ScIENTII'IC AMERICAN SJJPPLE
MENT, No. 668. Price 1O,cents. To he bad at this omce 
and from all newsdealers. 

VAll'; DUZER 
S ENCINE · 

BOI LER.  NO COAL. 
NO E N G I N EER.  

E;;ctra WAXER RENT 
0 .. INSURANOE. 

INSTANTLY STARTED. 
DURABLE, RELIABLE, 

SAFE and ECONOMICAL. 
for description and prices. 

Duzen GaS Engine CO •• 
E. 2nd St., CINCINNAn, O. 

PETROLEU M  BOAT. DESCRIPTION 
of a 

u\l
etroleum motor devised by Mr. Lenoir for the 

r;<i�OI���I�ic s�::���l"N ��WI;'��"::�. �':,"�3;� 
Prioo 10 00nts. To be had at this olllce and from all 
newsdealers. 

LIME KILN that saves 36 per cent. over any 
patent kiln ' known. Guaranteed to 

bum No. 1 lime witli coal, WOOd, or 011. Rig)lts for sale. 
C. D. PAH-E, P"tentee, Rochester, N. Y. 

j . 

N!!! Y!!!!.! BEL TI NC !.!!.e PACKINC 02: 
JOHN H. CHEEVER, Treas. 1 8  PARK ROW, New York. 

OLDEST Rnd LARGEST Manufacturers In the United States of 

VULCANIZED RUBBER FABRICS 
Fbr Mecbanlcal · Purpose •• 

R U BBER, 8E LTINC; 
Packing, Hose, 

Yu lcanlte elY S" Rubber Mata. Mattln8�:. . .  8ALESBOOM8 :-Ph\Jade1pJ!!a, 318 Chestnut 8t.; Boston. 61 8ummer st.· Ch 161 Lake 8t ·  lIinn_li .. 28 
South 2d 8t.; <JInc1nDat1. 161-1115 W. Pearl St.. Cleve1l1Dd. 1111 Snpellor 8t.; /;Ian Y 01;00. 14 &; 16 Main St.; Detroit, 
1G-2t Woodward AvellU ... JIuOpean Branch. Plek1Iuben 6 HambU1l (Freiha Gennany. 

T El: E  
Scientific American Supplement. 
This Is a separate and distinct publication from 

THE SOIIINTIlI'IC AMERICAN. but I. uniform therewith 
In slle. eveTY number containing sixteen large pages full 
pf engmvings. many of wblch are taken from foreign 
papers, and accompanied with trllDl!lated descriptions. 
THII SCIBNTIFIC AMERICAN SUPPLEMIONT Is published 
weekly, and Includes a veTY wide ranlle of contents. It 
presents tbe most recent papers by eminent writers In 
all the principal depsrtments of Science and the 
Useful Arts. embracing Biology. Geclogy, Mlnemlogy, 
Natura.l H1stOTY. Geo"raphy, A rchreology. Astronomy, 
ChemistTY, ElectriCity, Lillht. Heat, M echanical Engl
peering. Stjlam and Railway Engineering, Mining, 
8hfp Building. Marine Engineering. Photogrllphy. 
Technology, Manufacturing Industt1es. Sanitary En
gineering. Agriculture. Horticulture, DomestiC Econo
my, Biography, Medicine, etc. A VlLllt alJl(lunt of fresh 
and valuable Information obtainable In no other pub
lication. 

The most (mporlant En{/ineerlng Works, M echaniems, 
and Manllfactures at home and abroad are 1l1ustmted 
and described In tbe SUPPLEMENT. 

Price for the SUPPLEMENT for the United States and 
Canada. $/i.00 a year. or one copy of the SCIENTUI'£C AK
ERICAN and one copy of the SUPPLIIM':NT, both mailed 
for one year for $7.00. Single copies 10 cents. Address 
and remit by postal order, express D;loney 0tder, or check, 

M U N N  &: Co., 361 Broadway, N. Y .. 
Publishers SCIICNTIFIC AMEInCAN. 

• Building Edition. 
TilE SCIENTIFIC AMERICAN A RCHITECTS' A ND  

BUILDERS' EDITtON i s  Issued monthly. '2.50 a year. 
fllllgie copies, 25 cents. Forty large quarto pages. equal 
to ahout two hundred ordinary bfJOk P8l1es ; forming a 
large and splendid MaIraziJu, of Architeculre, 1"Ich
Iy adorned with eW}ant plates in colors. and with other 
tine engravings ; lIIustmtlng the most Interesting ex
amples of modern Architectural Construction and 
allied subjects. 
, A special featnre Is the presentation In each numher, of a variety of the latest and best plans for pri'Vate rest
(lences. city and coun4"Y. including thot!e of veTY mod-- ' 
emte cost as well as the more expensive. DmwingB in 
perspective and in color are Iliven. together with full 
Plans, Specill.cations, Sheets of Details. Estimates, etc. 

The elegance and cheapness ot this lll�nlllcent work 
)lave won for It the I,nreest Ch'culatlon of any 
jA.rchltecmra.l publication in the world. Sold by aJI. 
newsdealers. e2.50 a year. Remit to . MUNN & CO., Publishers, 

361 Broadway, New York. 

© 1889 SCIENTIFIC AMERICAN, INC.




