
[Entered at. the Post Office of New York, N. Y., as Second Class Matter. Copyrighted, ]890, by Munn & Co.] 

A WEEKtY JOURNAL OF PRACTTCAt INFORMATION, ART, SCIENCE, MECHANICS, CHEMISTRY, AND MANUFACTURES, 
Vol. LXIII.-No. 18'J 

ESTABLISHED 1845. NEW YORK, NOVEMBER 1, 1890. 

1. View showing the front or cutting edges of the shield. 2. Side sectional vIew of tonnel and hydraulic shield. 3. Interior view of hydraulic shield and tunnel. 

[$3.00 A YEAR. 
WEEKLY. 

TBE OBEAT RAILWAY TUNNEL UNDER THE HUDSON RIVER, BETWEEN NEW YORK AND JERSEY CITY.-[See page 279.] 

© 1890 SCIENTIFIC AMERICAN, INC.



j£itutifit �mttitatt. 
ESTABLISHED 1845. 

MUNN & CO., Editors and Proprietors. 
PUBLISHED WEEKLY AT 

No. 361 BROADWAY, NEW YORK. 

O. D. MUNN. A. E. BEACH. 

TEIlIlIS FOR THE SCIENTIFIC AIlIEIlICAN. 

One copy, one year. for the U. S., Canada or Mexico .......... ....... S3 00 

One copy, six months. for the U. S., Canada or "lexico . ... . . . . . . . . . . .  1 ;)0 
One COPY. ODe year. to any forehm country belongjn� to Postal Union. 4 00 

Remit by postal or express money order, or by bank draft or cheCk. 

l\l UNN & CO., 301 Broadway. corner of 14 rank lin Street. New York. 

Th e SclenUllc AlBerlcall SupplelBell' 

Is a distinct paper from the SCIENTI FIC' AMERICAN. 'I'll E SUPPLK:\f KNrr1 
is iSf'med weekly. hvery number contains 16 octavo palles. uniform in size 
with �('II£N'L'IFIC .\ l\IIUtlCAN. '['erms of subscription for SUPPLEMENT. 
t5.00 a year, fOf U. S., Canada or Mexico. $6.00 a year to foreign 
countries beloD,2'ing to the Postal Union. �iT'\!le copies.]O cents. Sold 
by all newsdealers throl1llh('ut the country. See prospectus last page. 

t IIloblof'" ltnte8.�'l'he SCIEN'rTFle \Ml!:ltH.:'AN ana :;UPPI tI.:MENT 
will lie sent for one YP.Hf. to any address in U. � .• Canada or .\lexico. on 
receipt. of .l$l!ven dolla1"s. To foretgn countries within Postal Union, nine 
dollars a year. 

Bulldlll!!." Edition. 

TIlE ARCHITECTS AND B UILDERS EDITION OF THE SCIENTIFIC AMER
ICAN iR a lur.lle and splendid illustrated periudical, issued monthly, con
taining floor plans, perspective views, and sheets of constructive details' 
g:!���Vl·��gpl��es��)�;��n:r�:�f;;�fer�we��:'�, ���r;�d�d\I���t�'la;�da��e 
tectural work in 1.{I·eat variety. To builders and all who contemplate build .. 
ing thil!! wor't is illvaluable. lias the largest circulation of any architec
tural public.dtion in the world. 

Single copies 25 cent�. By mail. to any part of the United State�. Canada 
or .Mexicu . .1\2.50 a year. '1'0 foreign Postal Union countrie�. $:i 00 a ye:tr. 
Combined rate for BUIr..l)[�G I-,DITION with SCIENTIFIC A)IEltICA:S, $5.00 
a yea.r; comhined rate for BlTILIHNG EDITiON. SCIE:STU'YC AMERICAN 
and SUPPLEl\IEN'l'. $\J.OO a year. To foreign countries, $11.5U a year. 

SpalliNh Edition oC the Scientific AlBerican. 

LA AMEHWA CIEXTIFICA E IxnUSTRIAL (Spani�h trade edition of the 
SClI!jX'l'IE'IC .-\ MEHlCAS) is published monthly. uniform in foIize and typo
j.lTaphy with the BC'TENTIFIC A.)lEHTCAN. Every number of La America is 
g�j���d

l
� n��s���Lt�i�h l!���a�

h
e� fl[�

e
c)�C�11��t��

i
�g�'(:��h6�i��ut����e ��;� 

Indies, \lexicD, Central Hnd :4outh America. Spa.in and Spanish posses .. 
sions-wherever the �-Janisn language is bpoken. 13.00 a year, post paid to 
any part of the world. Sing'Ie copies 2.i cents. See prospectus .. 

MUNN & CO., Publishers, 
:J61 llroadway. New York. 

l"I' The safest way to remit is by pos�al order, express money order. 
pr:lft or ballk check. �lalte all remittance!; payable to order of MUNN 
& CO. 

NEW YORK, SATORDAY, NOVEMBER 1,1::'90. 

(I11Il"t.rated articles are marked with an asterisk.) 

��lt:r.t1�erg���i,�� �� .. :::::::::::: ��X 
Cat. the, In antiquity . . . . . . . . . . . . 377 
Compass in the watch ............ 280 
Crane, wharf, forty ton* . . .. . . . . . 2,4 
Electrical insulation .. . .. .... . . . . 273 
Employer and employe . . ... . . . . . 278 
Employment. people out. of . . . . .. 278 '����Yi���o;��ei;t: Feiiows;*:: �t 
Fuse cap fastener. Moodey's* .... 281 
Glass jars, tilling' with hut stuft . . 277 
Greenl:l.nd expluratlOn . . . . . . . . . . . 275 
Horse flesh sold iu Paris . . . . .. . . .  214 
Ice. cracked. for invalids ......... 214 
Insects. respiration of . . . . . . . . ... . 2ii 
Inventiom�, recently patented . . •  282 
MalA.ria destroyed by the euca-

lyptus . . . . . . . . . . . . . . . . . . . . • . . . .  273 
Mop wringer. BorIand's* . . . . . . . . . 276 
Naval designing, defective . • • . . ' 272 
Notes and queries . . . ... . . . . . . . . . . 282 
Pa.per, testing qualities in . . . . . . . . 27.i 
Paper, gas pipes from . . . . . . .. . . . . 217 
Paste, first cla�s . . .. . . . . . . . . . . . . 2til 
Pasteur Institute. N. Y..... . .. 2j8 
Patents granted. weeKly record. 283 

Pavements. Ilood. are cheapest . . 275 
Photo�raphy, collotype plate 

making . . . . .. . . .. .. . . ... . . . . 276 
Photography, com hi ned devel-

oper . . . . . . .  ...... .......... 281 
Photography, wet orthochro-

matic process . . . _ . . . . .. . ...... 2�1 
Plant, the smallest flower ing .... 2i1 
Potato dlsea.se, a remedy tor • . . .  281 
Printing press overlaying tor work ... .. . ... . . . . .. . . . . . ... ... 276 
Quicksand. excavating in . . . . • • . .  276 
H.oads, elevated. electric . . . . . . . . 280 
Saddle �irth adjuster, Hart-

mann 's* . . . . . . . . .  _ . . . ........ 276 
�R.p. cau�es of ascent of . .. . . . . . . . 277 
Rhipbuilders, Lake . . . . . ... . . . . .. 280 
Silk and the �ilKworm . . . . . . . . . . . .  277 
Spiders, 8exual I!;eiection in . . . . • .  271 
Steamer EI �ol. new coast trade. 272 
'l'elephone. the 11m&( di�tance... 276 
Tornado at lt�ar�!O. Dakota*.... . 278 
'runnel. Hudson River. Lhe* . . 2il. 2j� 
Water at meals . . . . . . . . . . .. . . .. . . .. �80 
World's fair. working for the . . . . 272 
Wref'klng jOb. a successful .. .... . 27;� 
Zero, the hi'5tury of . . . . . . . . • . . . • .  278 

TABLE OF CONTENTS OF 

SCIENTIFIC AMERICAN SUPPLEMENT 
No. 774. 

(l'or abe Week Endl .. � NovelBber 1, 1890. 

Price 10 cents. For ,ale by all newsdealers. 

PAGE 
1. BIOGRAPH Y.-Brief BIography of Prof. Oliver Lodgr ".R.S.· .... 12369 

11. ELECTRICITY.-Austln's Hand Power Dynamo .................... i2368 
Ifrankland'8 Researches on the Chewistry of Storage Batteries. 12368 

III. HORTICULTURAL.-Orchtds in Panama.-A detailed descrip
tion of several genuses of orchids growing on tbe Isthmus of 
Panama ... . . . . . . . . . .. . . . . . . . . . . . . . .. . . . . . . .. . . . . . . .. . . .. . . . . . . . . . .. . . . .  12371 

Tne Black Pepper Vir.e.- A n  account of the early use of pepper 
as a condiment ............... ........................................... 12371 

IV. MECHANICAl. ENGINEERING.-The Filtration of Natural 
Waters.-By THOMAS M. BROWN .. . . . . . . . . . .. . . . . . .. . . . . . . . . . . . . ... 12871 

V. MISC ELJ.ANEOUS.-Fuel Gas and Some of its Applications.-By 
BURnETTE LOOMIs.-Spiral lIame pot furnace.-�·urnace for ra-
heatin/{ steel plates.-Gas /{enerating plant .................... . . .... 12362 

MUsical Instruments of the New Hehrldes Islanders . . . . . . . . . ... 123'10 

Use of the Phonograph among the ZUnI Indians. -By J. WALTER 
FEWKEs.�lnteresting account of the writer's experieoce with 

the phonograph amonl( this peculiar people .......................... 12370 

Treatment of H",morrhoids.-Abstract of a paper read by CAR-
TER B. HIGGINS, M.D., before the Miami, Ind .. County Medical 
Society .. . . . . . . . . . . . . . . . . . . . . .............. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  12373 

Measurements of Ormonde.-Full tabulated and illustrated 
measurements of the celebrated English race horse . . . . . . . . . . . . . . .  12374 

Stereotyping.-By THOMAS BOLAS, F.e.S .. F.I.C.-The second of 
a series of lectures delivered before the Society of Arts. London. 
-The castioJl box • .Ilauges, a flat sidQd ladle, drawbench for scrap
lnll the back of the plate, aDd illnstrations of other tools u�ed in 
the manufacture of stereotype plates . . . . . . . . . . . . . . . . . . .. . . . . .. . . . . .. . 12865 

VI. NAVAL ENGINEERING.-The Douhle Screw Ferryboat Ber
aen.- With engravings of tbe boat. engine. and screw, and bobu

Jated dimpnsions and reports of its performance •. . . . . . . . . . . '. ' ..... 12359 

Russiao Cl"uiser Pamiat Azova......... .. ..... . .... . . .•. . . . . . .  • • . . .  12;)63 

VU. ENGINEERING.-Tuhular Grate Bar . . . .... . ..... . . ... . . .. . . . . .. . . .  12363 
VIII. PHOTOGRAPIIY.-Pboto-F.tcbinl( on Copper Plates.-A prac-

tical method for amateurs for reproducinjl photollraphs . . . . • • • . . . .  12369 

IX. PHYSICS.-Conductlvlty for Heat.-A simple experiment in con-
ducavity . . . . . . . . . . . . . . .. . . . ... . . . . . .. .. .. ... . . . ... . . . . . . . . . . .. . . . . . . . . .  12.172 

Experiment in Centrlfup;al Force .................................... 12:173 

wbJ Oil calms the Sea . .. . .... . . . . ....... . . . ... . . ........ . ... .. . . . .. . U3.3 

PRACTICAL WORK FOR THE WORLD'S FAIR. 

The executive branch of the management of the 
world'!! fair to take place in Chicago in 1893 is now 
practically com plete, the site has been actually settled 
upon, and the broad work of prelim inary preparation 
has been vigorously be�un. The main site will be 
Jackson Park, with the Midway Plaisan ce connect
ing that park with Washington Park, and the Lake 
Front Park, giving an almost unlimited amount of 
space, easily accessible from every point. The build
ing plans will be in a measure dependent upon the 
system of classification adopted , but engineers are now 
making careful surveys of the site as preliminary to 
the work of the architects. The committee on classifi· 
catipn has com pleted a theoretical arrangement of 
exhibits, according to which nine buildings will be re
quired, but the com w ittee on grounds and buildings 
will deci de as to the structures to be erected. It is ex
pecte<l that the national COllllllission will be cal led to

gether in Chicago about the wid die of November to 
pass on such plans and specifications as may be pre
sented by the Illinois corporation, and if the commis· 
sion decides that the buildi ngs proposed are adequate, 
it will make a report in accordance to the President. 

The act of Congress under which the fair is to be 

held in Chicago is practically inoperative until the 
President .. shall be notified by the commission that 
provision has been made for grounds and buildings for 
the uses provided for, and there has also been filed 
with him by the Chicago corporation satisfactory proof 
that a sum not less than $10,000,000 to be used and ex
pended for the pu rposes of the exposition has in fact 
been raised. " The first provision, it is promised. will 
be met by the time of the next meeting of the com mis
'lion in N ovem ber, although it is not expected that the 
final plans of the huildings will be determined upon at 
so early a dat.e. The architects, however, will have 
enough data to enable them to provi de structures giv
ing sufficient space, and in about the shape needed, 
leaving details to be filled in afterw ard. As to the finan
cial situation, it is stated that the directory has 
raised five m illion dollars by popular subscrip tion, 

while the city of Chicago proposes to issue its bonds 
for an equal amount, and when the national commis
sion thu s  reports, with a general outline of plans and 
specifications of the buildings, it is expected that the 
President will issue a proclamation setting forth the 
time at which the exposition will open and close. This 
will be communicated to the representatives of foreign 

nations, together with such regulations as may be 
adopted, and an official invitation given to each coun
try to take part in the exposition an d  send representa
tives thereto. 

The Committee on Foreign Affairs for the World's 
Fair has held several meetings in New York City to 
look over the ground and arrange for the most com
plete variety of exhibits that it will be possible to get 
together from foreign cou n tries. Mr. William E. 
Curtiss, of the State Departm ent, with the indorsement 

of Secretary Blaine, laid before the com mittee a plan 
for a collective exh ibit from the Latin-American coun
tries, to i nclude representations of life at the court of 
Ferd i nand and Isabella at the time of ColumbU S, with 
an exaftt reproduction of the caravel in which Col um
bus sail ed, to be placed on Lake Mich igan ; the equip
ment and appearance of the expedit ion under Her
nand o Cortez, with representations of the city of 
Mexico and Mexican life under Montezuma ; similar 
presentations as to life in Peru under its Incas, and ex
hibits showing what h as been discovered as to the 
buried ftities of Yucatan , in connection with the pres
ent state of the leading industries in all the countries 
south of us in the western hemisphere. Mr. Curtiss' 

plan calls for the employment of many agents to ob
tain the desired material, but it covers only a portion 
of the field from which it is understood the committee 
intend to seek interesting exhibits by means of the 
work of its direct representatives ,  as appointments 
with this view have already been made for Japan, 
China, Egypt, Turkey, and ot her countries. A lthou gh 
the commencement of the work has been so long de

layed, there now seems to be apparent on every hand 
a disposition to do everything possible to assure the 
greatn ess of the exhibition . 

. .. ' . 
DEFECTIVE NAVAL DESIGNING AND MATERIAL, 

From the recent tests of armor plate at Ann apol is it 
would appear that British practice in war ship build
ing is more expeditious than certain, their compound 
armor plate having been fair'ly dem olished by a gun 
play that the French nickel·steel plate withstood, an d 
even the Crellsot steel plate did not altogether SIlC

cumb to. This is the material with which the newest 
and most powerful of Britain's 8hi ps are belted; still 
more of it having been ordered for the eight costly 
14,150 ton battle 8hips now building. Why was not its 
insufficiency long since discovered? or, being so 
discovered-for it is hard to believe that such 
skillful gun ruakers, such cunning metal workers as 
the English were not informed-why was not its 
use discontinued, and a search for somet.hing better 
instituted? Perhaps red tape and the circumlocu
tion office-always forlllidable obstacles in the way of 
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reform-interposed; perhaps it was official negligence 
or something worse. In any case there is a lesson for 
u s  which should not go unheeded. 

Armor plating is by no means the only department 
of B ritish wal' ship buildiug which has given proof of 
demoralization. Overweighted ships, u nstable bat
teries, cUllibersome and u ncertain machinery, these, 
too, have resulted from much of the designi n g, and 
we do but quote the British critic in saying that such 
errors of construction have rendered an important 
part of the British fleet fairly impotent, the larger 
craft, as is demonstrated at each 5ucfteeding practice 
maneuver, exhibiting large capacity for consuming 

coals with small capacity for carry i ng them. 
The light ships, too, the unarmored or partly ar

mored cruisers, have been shown to be of incorrect di
mensions, .. too short and too broad for speed," we 
quote an English naval au thority, " anrl lacking in coal 
capacity, too deeply immersed for safety and comfort 
of crews." 

We had proof of this recently, in the case of our own 
Baltimore, for the designs of which a former Secretary 
of the N avy paid the B ritish a large sum of money. 
The Baltimore recently averaged seven knots an hour, 
not much more than half the speed of a quick-heeled 
sai ling craft with a fair wind, o n  a voyage to Stock
holm, Sweden; an d, while one apologist may allt'ge 
that she had ordp.rs to go .. slow," and another that 
this snail -like pace was owi ng to fou l  bottom and lack 
of sheathing, it may be averred without the fear of 
contradiction that she has not done anything since 
her trial trip to indicate a capability to fulfill her 
mission in time of war. 

Evidence accumulates of th e danger of following 
British criteria too closely, for while British designers 
have, with commendable zeal, pushed investigations 
i n  various directions and followed promising theorip.s 
to their  conclusion, they would seem not yet to have 
hit upon a design for a battle shi p  which so far as has 
been publicl y demonstrated possesses all the elements 
necessary to effectiveness, to wit: buoyancy , coal ca
pacity, invulnerability, steadiness. 

We have their own word for this, with a deal of prac
tical demonstration to sustain the assertion. The latest 
British authorit.y to speak on the subject., Admiral Sir 
Thomas Symonds, has been incited by the recent tests 
of armor plates at Annapolis to send a circular letter 
to the Engl ish press sum m ing up the present condi
t ion of British war ship designing and furnishing. He 
says : .. Whether we regard our guns, our ships or our 
armor, the same lack of a wise and definite policy is 
evident. Our guns are admitted to be lacking in en
durance, our compound armor has been proved to be 
incomparable with Fresch nickel-steel, the bad system 
of our heavy guns and unsuitable mounting has im
mersed our battle ships so deeply as to necessitate their 
central body-in wh ich the large quick-firing guns are 
placed-being left. without armor, and consequently ex

posed with their crews to being swept away by shell fire. 
This overweighti ng, besides endangering the ship, a 
ship originally designed with far too Iow a freeboard, re
duces to an absurd extent her coal capacity. " Sum
ming up, the Bri tish complaint is that their h eavy 
ships menace their own crews while not having suffi
cient coal capacity to reach an enemy, th eir lighter 
ships having armor that won't protect, and speed that 
won't overtake. 

As to our own navy, we have, as yet, succeeded in 
building a fleet of .. commerce destroyers " which are 
not fast enough to overhaul the com merce they would 
destroy, Will the big battle ships now proj ec ted be 
able to resist the element!! as well as the enemy ? 

...... 
New StealDer Cor tbe coast Trade. 

There was launched on the 1st of October, from the 
shipyard of William Cramp & Sons, the largest vessel 
ever built in the United States, with one exception. 
This vessel is named El Sol, and is owned by the 
Pacific Improvement Com pany and intended for ser
vice between New York and New Orleans. She is 400 
feet lon g, 48 feet beam, and 33%; feet deep, and h as a 
tonnage of 4,300. She will be run as a freight boat ex

clu!li vely, n o  accommodations being provided for pas
sengers. 

She is fitted out with steam steering gear, steam 
windlass and capstan, and all the other modern im
provements incident to a first class freight steamer. 
She will carry four steel masts and be schooner rigged. 
The vessel will be su pplied with triple expansion sur
face condensing engines, with high pressure cylinders 
32 inches in diameter, intermediate 52 inches, and low 
pressure 84 inches, with 54 inch stroke, with a working 
pressnre of 160 pounds. She has three double ended 
cylindrical steel boilers, each 13 feet 10 inches in 
diameter and 20 feet 6 inches long, each weighing 
about 58 tons. The machinery will develop 3,500 horse 
p ower, and the vessel is expected to attain a speed of 
14� knots an hour. 

. ,., .. 
BLACKENING the nose and cheeks under the eyes has 

been found an effectual preventive of snow blindness, 

or the injuriouB effect of the glare from illuminated 
snow upon eyes unaccustomed to it. 
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THE EUCALYPTUS. I abundant honey are often found in it. The wood is 

BY NICOLAS PIKE. very hard and heavy and greatly used for building and 
As we have all climates in our great country, and naval purposes. It is of a fine red color, and very 

means and ability to utilize them, it behooves us to in- d urable, as neither air nor water acts on it, and insects 
troduce from every quarter of the globe products that do not attack it. It is especially sought for in the con
may eventually benefit us ; especially anything that struction of railways. 
can assist us in the great problem of purifying our at- Many species of eucalyptus have the properties of 

mosphere, in view of  the vast hordes flocking to our cinchona in their leaves and bark, but none equal to 

shores. We have extensive tracts, now in their primi- the globulus, which has them more abundantly than 

tive barren wastes or swamps, that will very soon have the Brazilian tree. Van Vauquelin obtained by ana

to be reclaimed for occupation. Therefore, I wish to lysis an essential oil containing eucalyptal camphor 

speak of trees, of cou rsl' generally kno w n  by n ame, but closely resembling the resin of cinchona. This extract 

not familiar to the public at large for their valuable yielded a substance capable of neutralizing the strong

properties. They could be imported and planted by est acids, and forming crystalline salts. The sulphate 

thousands, to ad vantage in the near future, not only crystallizes in star-shaped crystals like sulphate of 
as a sanitary measure, but for ind ustrial and commer- quinine or cinchona. The narrow leaves of the tree 
cial profit also. are principally used, dried and powdered, and strong 

To digress for a moment from my subject, I would tinctures are made from them. 'I'he bark also pro
call attention to the progress made in the last half duces favorable results. So efficacious are prepara

century by scientific research in every branch of every tions from this tree in marsh and other fevers that it is 
profession. Especially is a change noticeable in medi- known as .. the fever tree." The medicine has a warm, 
cine and surgery. In the latter, so marvelous have aromatic, bitter taste, and is invaluable in exciting 
been the discoveries, and such delicate operations are the flow of saliva. It lowers arterial tension, and is 
daily performed with almost miraculous skill, that it useful in hysteria, cerebral anemia, etc. When the 
really seems as if very soon there would be few ills the leaves are smoked, they relieve asthma, bronchitis and 
body is liable to that the surgeon's knife cannot reach. whooping cough, and have also been employed instead 

In medicine, too, how the developments of Hahne- of lint for wounds. 
mann's theories have proved we can get well without When properly administered, it  will certainly eradi
being dosed, and bled, and blistered in a way that no cate all poisonous matter from the system, and cure 
respectable owner would treat a horse or dog nowa- malarial fevers, where quinine utterly fails to do 
days. In physic, however, there is much to b.3 learned, more than temporarily arrest them. The preparations 

and peculiarl y is this true in regard to malarial from the eucalyptus have a great advantage over those 
troubles. There are plenty of theories and so-called of quininl'. When excessive or constant doses of the 
remedies, but as in many other diseases, effects are only latter are taken, they will oft.en establish some local 
too often ministered to, and the cause ignored, yet few disease, and I am not surprised at seeing so many suf
ills in the agog-regate give more suffering than malaria. ferers from ma.1aria when I think of the quantitie� swal-

In most diseases fever acts a prominent part, and if lowed. In some malarial districts I have seen quinine 
careful statistics could be made of the actual exciting pills taken with every meal for weeks together. The 
cause, no matter what form the effects take, in more I alimentary canal becomes disordered, nausea and con
than half malaria would be found; perhaps inhaled stipation ensue, and a febrile state is set up, with ex
from sewers, foul  odors and gases, marshes, etc., but citement of the whole vascular system. The cerebral 
still in the blood. Surely then any remedy that could and spinal organs become deranged, throbbing head
purify our surroundings should be hea rtily welcomed. aches and giddiness often occur, sight and hearing are 

To return to the subject of this article, I believe that weakened, and the spleen sensibly affected. The joints, 
in the trees of the eucalyptus family a relief may be especially the wrists and ankles, suffer, and when 
fou nd for the malaria so prevalent in Rome parts of diarrhea or dy8entery follows, it is very difficult to 
every State in the Union. Australia is the principal cure. In fact, unless admi nistered by a skillful physi
home of t.he eucalyptus, where it forms 90 per cent of cian, quinine is a dangerou s  drug, and I have known 
the forest trees. All have gummy secretions, and from many fatal cases from its misuse. 
the varied tints of the fol iage go by the local names of Now, the eucalyptus has almost the reverse effect of 
blue, red or white gum trees. From the peculiar bark all this; has none of the ringing of the ears and 
of many they are also called" stringy bark trees." To troubles caused by quinine, and prevents all stom ach 
us moderns, our knowledge of them only extends to complications. A well known Brooklyn doctor as
the discovery of New Holland, the former name of the sured me it was the finest medicine known for that 
great fifth continent, but geologists give them a very terrible Bright's disease, and I feel sure, if fresh powder 
respectable antiquity, as they are said to have had could be procured, it would be of incalculable benefit to 
representatives in early Eocene times. the victims of malaria. I think I have said enough of 

Nearly all the eucalypti grow very tall, some of them its varied uses, and will now show the good it has done 
rivaling our giant Sequoia Wellingtonia in height. An elsewhere, and there is no reason why we could not 
En glish naturalist meas ured one 400 ft. high, and four have all the benefits to be derived from it in our own 
men on horseback could stand in a cavity of the trunk. country. 
One of the E. amygd(1lina that had fallen in a moun- Up to 1870 one of the most fever-stricken countries of 
tain gorge was 420 ft. long, with circumference in pro- the world was the Maremma, the Roman Campagna, 
portion, and some in the Yarra d istrict are over 500 ft. where the n eglect of ageR had allowed stagnan t 

There are more than one hundred specimens of marshes to form in what was once a well populated, 
eucalyptus, but I will only mention a few of the most healthy district, till it could only be inhabited a small 
important and useful. Very many have long attracted part of the year. At that time large plantations of the 
n otice from their valuable properties, and they ought eucalyptus were made, and the Trappists have a large 
to be better known h ere. Their flowers are apetalous, establishmen t  there where they live all the year round, 
but have masses of stamens like the myrtIe. The bud fever being almost eradicated. They use the wood for 
has an operculate calyx, formed by several jointed their buildings, and say it is the best and strongest they 
leaves, united throughout, and separating at the arti- can procure. In Nice, Mentone, Corsica, the South of 
culation in the shape of a lid which flies off when the France, Egypt, Sierra Leone, Natal, Tahiti, etc., where 
flower expands. they have been extensively planted, fevers are fast dis-

The E. oleosa or piperita has the smell and qualities appearing. Over a million trees have been planted in 
of the famous cajeputi (Me.laleuca minor), so well Algeria, and their sanitary influence has been most 
known in India for the cure of rheumatic affections. marked. Wherever they have been planted in com
The wood is extensi vely used for fuel and the bark for pact masses, there intermittent fevers are greatly 
paper ma.ki ng. It does not grow to the great height diminished and much marshy land reclaimed. They 
of some species, but covers large tracts of ground, the have been very largely cultivated in some districts in 
roots running horizontally over the surface. India, and the inspector of forests writes that, irrespec-

From the E. mannifera exudes in the dry season a tive of their salubrity, the wood is very valuable, and 
saccharine, mucous substance resembling manna in at ten years old a tree is worth £20. In California the 
action and appearance, but less nauseous. E. flunnii eucalypt us has been planted with the object of lessen
furnishes a copious supply of a cool, refreshing, slightly ing droughts along the line of the Central Pacific Rail
aperient liquid, which ferments and acquires the pro- way. 
perti'ls of beer. The giant eucalyptus is sought fOI' its All these places were more or less deadly from the 
beautifully 1'8ined wood, and is called the mahogany miasma engendered by festeri ng marshes and other 
of Australia. The E. resinifera has pendent branches causes. N ow life is not only bearable, but enjoyable, 
resembling a willow. The bark is very thick, and is from a very simple source-th e  taking advantage of 
taken off in sheets as a covering for the houses of the one of n ature's own cu res. By planting these trees in 
natives, and it yields also a kind of gum kino sold in numbers their roots have drained the soil, and by some 
the medicine bazars of India from its use in diarrhea. elaborate process have absorbed the con tagious efflu-

From the last two mentioned an abundan t  juice via, and the leaves give out the balsamic odors so 
flows of a red color, containing considerable gum and heaIt.hful to breathe. 
tan nin, and a single tree will often yield 60 gallons. The peculiar region of these trees is the temperate 
All the above are valuable, but none to such an extent part of Australia and Van Dieman's Land. They thrive 
as the E. globulus. in a mean temperature of 59° to 72°, but I think they 

It has strong roots and smooth bark, and the bluish will grow in 45" to 50°. Of cour�e this prevents them 
leaves give it t.he name of blue gum tree. Every part becoming hardy denizens of our Northern States. They 
of it exhales a powerful, balsamic odor, and the leaves will, however, suit admirably our Southern ones, es
and seeds when crushed smell like tobacco. Bees are I pecially in sandy soils near the sea. They grow easily 
strongly attracted to this tree, and nests yielding from seed, and are of very rapid growth, and if the 
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various kinds are planted out unsparingly, they might 
become large factors in the new industries that 
would spring from their cultivation, and our vast 
waste marsh lands would be utilized as well as ren
dered salubrious for occupation. 

'l'hough our northern climate forbids this culture out. 
of doors, there are plenty of ways and meanl'l by which 
the eucalyptus can be made available even here. First 
of all, I would say a word to the florists so widely 
spread over our country now. The peculiar condi t ions 
of temperature, etc., of their hot and green houses 
render all who work in them very liable to malaria. 
To them it would be an easy matter to grow a plant in 
every house which could be checked back to keep it 
within bounds, and the sanitary state of their premises 
would soon change. It would be well to sow the seeds 
of the E. globulus largely for distribution. Every 
railway depot, hotel, or any other building where 
many people congregate could use this plant advau
tageously. Especially is it advisable, as persons are 
constantly coming and going, who are filled with 
malarial and other germs from various infected locali
tip-s. The powerful germ-destroying odor Qf the plant 
would kill any floating in the atmosphere and help the 
sufferers too. 

There are few schools that cannot spare a window on 
each floor for a plant in the winter months to be pu t 
out in a tub, in summer in the playground. Every 
hospital has wide, windowed ilorridors, and it woul:} 
pay to have a well kept eucalyptus in each one. Even 
mansions that can boast of spacious stairca.ses and 
halls might spare a niche for a blue gum, as it can be 
constantly checked in its too liberal growth. It can 
be put out as a handsome ornament to the grounds in 
summer, and new ones reared for the house every 
year. 

The seeds are very easily raised, but it would be bet
ter to procure plants about a foot high from the florist. 
The rapid growth of this tree is something abnormal in  
vegetable life. I planted some once, and although I 
headed them well back when three or four feet high, in 
one year they were above the roof of a one story house. 
Of course not here in the North. I have grown all 
three of the gums, blue, red, and white, and whl'n 
yonng they are very pretty, especially the red gum. 
The plants must be constantly nipped back to make 
them strong and stocky, and be grown in good soil 
with considerable sand in it, and kept well watered. 
The whole plant gives out the peculiar odor, but it is 
not unpleasant. 

I trust my suggestions lDay be taken up in various 
quarters, and that I may live to see the eucalyptus 
flourishing everywhere it is possible for it to thrive in 
this country. 

•••• • 

A SuccessCnl Wrecking Job. 
The Magnetic was sunk last May in forty feet of 

water, four miles above the entrance to the canal. The 
Continental, which was in tow of the Magnetic, caught 
fire in the wheel house, her steering gear got out of 
order, her signal cords were burned, and before she 
could be got under control, struck the Magnetic amid
ships and caused her to go down. James Murphy & 
Co., of Port Huron ,  took the contract of raising the 
sunken vessel. 'I'hey commenced the task about two 
months ago. The means adopted in the work were 
novel and most successful, and mark a n ew era in the 
wrecking history of the lakes. Six pontoons were 
placed under the stern of the vessel and her bilges 
were loaded down. She was made as near airtight as 
possible, and pumps were placed in position.  When 
everything was ready, the pumps were started, and as 
fast as the water was drawn out air was forced in, in 
order to keep her from collapsing. After working in 
this manner for a while, her stern gradually rose un
til it was forty feet in the air. Then a tug on either end 
slowly'towed her t.o the shore as the water �as pumped 
out. She now lies on the bottom in fifteen feet of 
water. She was pumped entirely dry, and was then 
found to be leaki ng slightlYr She is but little damaged, 
except where she was struck by her consort, and this 
in jury, it is thought, can be fixed at a cost not exceed· 
ing $1,000. She was loaded with 1,950 tons of ore, which 
has not been distu rbed. She will be towed to Cleve
land with the ore in a few days. This is the first feat 
of the kind ever attempted, and Captain James Mur
phy. who was personally in charge, deserves great 
credit for the skillful completion of the undertaking.
Ma1'ine Record. 

. .. .  , . 

Electrical Insulation. 

Mr. A. C. Robbins says: There is great need of im
provements in insulating material. An insulation for 
wires is needed that will be cheap, light, flexible, and 
durable; one that dampnel!s will not decay, nor the 
heat of an electric arc dissolve or burn. A fire-extin
guishing liquid is also to be desired which will be a 
non-conductor of electricity. When these have been 
obtained, and not until then, can the large telegraph 
offices be absolutely assured of protection from fire. 
The one who succeeds in obtaining these results will, I 
am sure, be richly rewarded for his trouble. 
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Cracked Ice Cor Invalids. mulus of ice npon the nerves of the mouth and tongue, 

One more thing there is that nurses apparently do and not the flooding by water of the feeble throat and 
not know, and that i� the valne of cracked ice in cases stomach. Did not onA ingenious nurse, at the time a 

where a prolonged drink of any fluid is next to an im- matron, in t.he University Hospital, some years ago, 
possibi lity. Finely cracked ice, administered in a tea- actually feed a patient, who revolted at the mere 
spoonful of cham pagne or brandy, has been the rally- thought of food and was starving in his exhaustion, by 

ing point for many a sinking patient. Or the ice alone, deftly sprinkling pounded ice over the bits of broiled 
finely crushed so that it siIllply melts away in the chicken liver that she had prepared to tempt his taste ? 

mouth, trickling down t.he thl'Oat rather than being It was the novelty and the sparkling ice that carried 
swallowed as a draught, is a most useful stimulant. I the day. The man tasted, fllljoyed, and ate it all. Each 

The writer in the Philadelphia. Led.geT will never for- country adds its contribution-according to climate 

[NOVEMBER I, 18<)0. 
A FORTY-TON WHARF CRANE. 

We give engravings of a wharf crane recently erecte(l 
at Messrs. William Allen & Co. 's works, Sunderland, 
used chiefly for lifting marine engines and boilers in 
or out of ships. We are indebted to Engineering for 
our illustrations and the following particulars: 

The foundations, mainly of concrete . are 22 ft. square 
on plan, and about 30 ft. deep from the surface of the 

wharf. Nearly 350 tons of material were used in their 
formation. In this mass there is a central well lined 
with east iron, the lower bed plate, with a soeket for 

IMPROVED FORTY-TON WHARF CRANE 

get the look of amazement in Aliee Fisher's face when and physical peculiarities-to the sci/mc!> of nursing. It 
she was shown the ic!>-shltving machine at the Penn- has been said that no one in England can imagine the 
sylvania Hospital soon aft!>r her arrival there, and when depths of weakness into which American patients may 

an informal visit to that good old hospital gave an op- suddenly go and may be pulled up and out of, because 
portunity for conferenee over many points in nursing. the English climate is not so exhausting in its demands. 

That ice should ever be nlllld ed in such quantitieR The uses of cracked ice in cholera cases are familiar to 

and portions as to require a machine for shaving it was some. It is pOE'sible that with hot water bags at the 
indeed a novelty to her. In common with her country- feet, hot mush poultices on the stomach, and a con
men generally she had the true English horror of ice stant diet of cracked ice, no furthel' treatment might 
water, bnt, the Ilse of ice itself is a quite different mat- be needed to complete a cure. Nursing skill counts for 
tel' from delnging the stomach with a cold fluid. The much, and e\'ery woman should have as much know
melted ice is not of the ice water temperat.ure when it ledge of it as will be sufficient to keep patients from 
is swallowed. People who take cracked ice get the sti- sliding down hill until the proper officials arrive. 

the crane footst.ep, forming the bottom of thIS well at. 
abou t 21 ft. frolll the l!>vel of the wharf. 

The jih is of hoIlow box section, made entirely of 
best mild steel plates and angles, tapering from the 
footstep upward to the wharf level, where it attains 
its maximulll section, and gradually tapering away 
again to the upper end, where the lifting sh!>aves are 
placed. The load swings in a radius of 33 ft. Gin., and 
the lifting hook can rise 40 ft. clear of wharf. The 

crane is nominally for thirty tons, and with this load 
suspended the greatest tensile stress on the jib is 4'39 
tons .per square inch of material in the section , and the 
great!>st compressive stress 3'09 tons. When officially 
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tested a load of forty tons  was used, and t h i s  was 
raised, lo wered,  and sle wed with the greatest of  ease. 
The  steel wire rope is made u p  of s ix strauds, each can
tain ing thirty-seven wires, t,h e  diameter of the rope 
being 1% i u. and the calcu lated breaking stress 54 

tons. Iu actual  use the stress on the rope is only one
fourth of the load being l ifted. 

The engine  cylinders, the position of which is sho wn 
in Fi g. 1 ,  are 7 in .  bore and 10 in .  s troke. Spence's 
patent  reversing mot ion is used. \Vhen the crauk
Ilhaft runs at 200 revolutions per minute, loads u p  to 
7 tons can be raised at a speed of 13 ft. per minute, 
and heavier loads at 4 ft. 
per minute .  The brake 
has full control of the 
heaviest loads, and can be 
worked either by hand 
lever or screw. The lattel' 
enables the att endant to 
keep the load suspended 
for any length of  t ime, 
without i nterfering with 
the engines work ing for 
s lewing. 

The slewing is effected, 

as shown in  Fig. 2, by a 
train of gearing from the 
crankshaft, and a pinion 
on a vertical shaft working 
i nto the circ u lar rack tixed 
on the foundations at the 
level of the wharf. T h e  
ulakers of the  Cfane are 
Messrs. Davis & Primrose, 
Leith, Edinbu rgh. 

,," N e"" Plan for Green

land EXl) l o ratio ll. 

Lieut. R. E.  Peary, of  the 
United States Navy, has a 
plan for completing the 
survey of Greenland that 
is  different from any un
dertaken before, a n d  he 
firm ly  bel ieves i n  i ts feasi-
bility, as he had the in i ti a-

o 
o 
o F'9 1. o 
o 
o 

tory experience of a two hu n d red mile walk over the ice 
cap of that far, llJ y�teriom; land four years ago. The 
scheme he propo8e� is to sail as far up the west coast of 
Greenland as possible i n  a ship, aud start thence on 
foot, walking" Il ear the edge o f  the ice cap unti l  h e  
reaches the farthest point  north .  T h e n c e  h e  can go 
down the eastern coa8t-if suppl ies and enthusiasllJ 
hold out-un ti l  he reaches Cape Bismarck, which stands 
at the northmost l i nl i t  of ex ploration on that side, as 
Cape Wash ingto n  does on the other. FrollJ that poi nt 
he can cut west ward across the continent,  as Nansen did 
recently, and reach his starting place, wh ere his  sh ip  
would be wai t ing". T h e  whole  of Greenland, except a 
strip of a few mi les  along the coast, is covered with ice, 
1I0t a llJere sheet, such as we find on high peaks or on 
the ground in w inter, but  an enormOll S  bulk a thou
sand feet t hick, under which elevations greatel' than 
those of the ·W hite Mountai ns are ent irdy buried. 
The glaciers that push frollJ its edge descend to the 
sea through gaps in the bordering mountains,  and the 
t ides  detach from their  front the icebergs that come 
sout h  i n  the Arct ic c unent. The edge of  this ice cap 

i� cracked and seamed with dangerous crevasses, like 
those in the Alpine and American glaciers, but on the 
higher ice, j ust within this  edge, it is as firm as marble 
and stretches to the h o r i zon, a white prairie, dazzl ing 
in  full  day and reflecting  rose, pink,  violet and orange 
when the sun is  low at night. There are occasional 
�lOllows filled with drifts and slush, but these Lieuten
ant Peary crossed on snow shoes on his former journey, 
while for a part of the d istance h e  wore Norwegian 

skees-long, wooden ice shoes. His provisions  he and 
his com panion bore on a l ight, strong sledge that also 
served to carry them down slopes with the speed of a 
toboggan and that went briskl y  before the wind on 
level l:lurfaces, with the aid of a small sail. So equipped 

this courageous explorer wou ld undertake a survey of 

northern Gree nland. It  is  easy and perh aps natural 
to decry such experiments as Lieutenant Peary hopes 
to undertake, on the  score of inutil i ty, but  results are 
better than forecast as a criterion of usefulness. It is 
an age of truth seeking and of some truth gettin g, and 
no fact, how ever remote it lIlay appear from daily ex
perience, or how trivial in its human relations, is  value
less, The restless activity of nineteenth century ex
plorers is balked by nothing, and if this officer does 
not determine the coast l ine  of northern Greenland, 
the risk and the honor may be  assu med by a represent
ative of some other  nation. America, with Lieuten
ants Greely and Lock wood as its deputies, has " broken 
the record " thus far, and Lieutenant Peary wbbes to 
complete it. The plan he p roposes is not only cheaper, 
more direct and more feasible than that of his prede
cessors, but it is safer, and it exposes n o  large body 
of men to peril. His mapping of the coast line would 
appease the hunger for geographical knowledge that 
d ictates th e resolve of Illen to find what sort of world 

�titutifi ' �mtti ,au. 
this is t hat we are cast upon, the observations that he 
would be enabled to make ot dtmospheric , electrical, 
and ocean currents, of the behavior of ice at the 
glacier " toes, " of the flora, fauna, and marine life of 
that region, of the geology and mineralogy ot the 
shores, m ight prove to be of economic worth.-B1'ook
lyn Eagle. 

• I e  • •  
Sale of Ho rse Fie!!" i n  Paris. 

J ust twenty-fonr years ago the tirst horse butcher in 
Paris opened his shop. S i nce  then there have been 
started nearl y  140 horse tleoh shops ill the depart!llent 
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made in sect.ions, to be conveniently removed to enable 
the operator to clea.n the flues when necessary, and the 
top of this space is covered by a ring with a series of 
elongated openings com lIl uuicating with the interior 
of a bonnet on  top of the boi ler. The apertures in the 
ring increase in size with their distance from the smoke 

flue, in order to eq ualize the draught. From one side of 
the bonnet leads t h e  smoke flue, provided with the 
usual damper automatically  operated by the damper
regulating device, The feed channels from the furnace 
doors pass through the water �pact', anll are down ward
ly inclined, for the ready i ntrod uction of the  fuel above 

o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 

the grate bars, and hand 
holes are arranged near 
the bottom of the boiler to 
faci l i tate the removal of 
any sediment which lliay 
be deposited there. 

• • •  
'I'c" U n g  Q u a l i ties ill 

Pal,er. 

o 
O�')�"�O'O'o�o�o��o�o�o�o�o-o'�o�o 

The absolute strength of 
paper is measured by its 
resistanctl to tearing. In 
machine-made paper the 
strength and stretching 
power vary according a8 
the force acts length w ise 
OJ" across ; in hand-made 
paper there is l i ttle differ
ence. In the former the 

difference is in  the pro
portion of 2 : 3, accord ing 
to the direction of the 
tearing foree. The stretch 
ing power acts inversely 
to the s t r e n g t h , i. e . ,  i8 
greater across than length
wise.  

o 0 0 0 0 0 0 0 0 0 " 0 0 0 0 a 1IFft�.--'I1F!1F"\ 
o IlL .'='"� ... 

IMPROVED FORTY·TON WHARF CRANE. 

In order to test thtl re
sistance of paper to the 
most varied mechanical 
wear, it  is  crumpled and 

kneaded b e t w e  e n  the 
hands. After such treat-
ment a weak paper will be 

of th e Seine, and at the present time about 20, 000 I full of holes, a strong paper will assume a l eatherY tex
horses are killed every y ear in Paris for human food. ture. The tt'st also gives a rough insight into the 
In Paris the price of the meat is less than half that of I composition of a paper, m uch dust sho w i n g  t he pre
ordinary butcher's meat. Berlin is following the ex- ! sence of earthy impurities, while breaking up of 
ample of Paris . 

. . . . .. 

A STEAM OR HOT WATER HEATING BOILER. 

The i l lustration represents a boiler of simple con
struction which can be used for high or low pressure 
�team , or as a h o t  water boiler for h eating  bu i ld ings, 
etc. It has been patented by Mr. Joseph Bromich, of 

BROMICH'S IMPROVED BOILER. 

Topeka, Kansas. The fire-box and combustion cham
ber are made in t w o  parts, as two cones, fitted together 
at th eir bases, and are entirely su rrounded by the 

boi ler proper. From the upper part of the comb us
tion chamber u pwardly incl i ned tubes lead through 

the water space and the shell  of the boiler into an an
n ular space, formed by a shell secured to the outside 
of the boiler. This shell, forming the smoke space, is 

; paper shows overb l each ing. 
The thickness of a paper is ascertained either by 

measuring the thickness of a certain n u m ber of sheets, 
or by taking that of a single sheet by means of a mi
crollletel', where the paper is placed between two rules, 
one fixed and the o ther movable, acting  as a pointer 
showing the thickness of the paper on a dial. 

O ver three per cent  of ash shows the presence of clay, 
kaolin, heavy spar, gypsum, etc. 

Microscopical investigation of paper ai lll s at deter
mining the kind and quality of paper. For this  a mag
nifying power of 150 to 300 d iameters suffices, when, by 
coloring the paper with a solution of iodine, a yell o w  

coloration shows the presence of wood fiber, a brown 
coloration that of l i nen,  cotton, or  flax, and no colora

tion that of cell ulose. 
The :determ inat ion of the kind and quality of size 

may be made by boil ing  in distil led water and add iul{  

I a concentrated sol u tion o f  tann ic aci d ,  w h e n  a floccu

, lent precipitate shows the presence of ani lllal  si ze ; and 
by heating i n  absolute alcohol aud adding d istil led 
water, when a p reci p i tate shows the presence of vege
tahle size. -Paper JIill. 

. . .  � . 
Good Paven.en18 are Chea pe"'. 

Uur city fathers might study very proti tably a report 
by Cons u l Sherman, located at L i  verpool, E n g-laud. 
on the pavements, tram ways, sewers, and a rtisans' 
dwellings of th at city, published in the last number of 
" Consular Reports. " The Corporation of Liverpool, 
he  says, has adopted the policy of constr u ct ing its pub
l ic  works in the best possi ble manner, and in this way 
has succeeded ill reducing the cost of maintenance to a 
minimum. Since 1872 on l y  i lll pervious pavements have 
been laid, and Li verpool has now 250 m iles of the best 
paved streets in the world. The wisdom of this i s  not 
on l y l:ieen in the red uced death rate, wh i ch has declined 
from 2"{ "2 per thousand in  1880 to 20'3 in 1888, but i ll 
the reduced cost of maintenance of the streets. In 

1879 the est.imated expenditure of the cost of keeping 
226 mi les of �treets in  repair was $136,080 ; in 1889 the 
ustimated expense for the same was ouly $40,824 for 250 
m iles of pavement. Permission, he oays, is never gi veIl 
for p ri vate parties to cut th rough the pavem ent of a n y 
street for any purpose. When such work il:i necessary, 
the corporation wi l l  do it in its own thorough way, and 
the interested parties m u st pay the ent i re cost. Al l  
the street railway tracks are laid and owned and kept 
in repair by the ci ty, and the company using thelli 
pays an annual rental of 10 per cent on their cost. Ac
companying this report are the specifications under 
which the streets are paved and the sewers built, which 
show that most thorough work it; required . 
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Overlaying. 

This is the problem in all press-rooms where speed is 
the great desideratu m. Indeed, in  our get-up-and-get 
era, speed is  such a leading point that how to make 
ready in the shortest time may be said to be  the one 
great question i n  all our press-rooms . Many conflicting 
theories have found advocates. " Paste as you go " is 
the one that has been most generally adopted, where 
the  very h ighest class of work was not call ed for. 
'Wherever the high grade, or art finish, was w anted, 
resort has been always had to what is  known as the 
" overlay " system ; i n  other words, to the plan of mak
ing special overlays apart from the fOfm and sheet, and 
past ing them in place on the printed tympan sheet. 

While the special overlay system has always won the 
prize for fine w ork on cuts, etc. , yet, with the vast in
crease of cut work in our day, and the prospect of still 
greater volume, the time spent in  overlaying cuts be
comes a very serious item of expense , and eyes and 
brains are cast about to find a speedier system that 
will produce as good results . 

Many years ago, a very clever French Canadian-a 
genuine  artist in h i s  way-stum bled u pon a method of 
using a thin, gummy paste in such a way as to repre
sent the layers of paper that pressmen employ in mak
ing overlays . His reci pe for preparing that paste was 
his  own. With it ,  and his artistic taste in manipulat
ing and spreading i t, he prod uced wonderful results in 
an incredi bly short time, distancing al l  h i s  fellow work
men both in speed and q nality . Efforts to obtain his 
secret failed. Even his feeder, who to som e  extent was 
in his confidence, and who is  still working on presses in 
this cit.y, does not know the composition of that paste. 
But  it  did its work, and well. A fter five, ten, fifteen, 
or twenty thousand i m pressions, it remained the same 
elastic yet firm coating that had been put on with 
brush or finger as tlie case might be ; and the impres
sions taken were as fine and delicate as the most labor
ed overlay worked out w ith paper. 

Innumerable experiments have been made in this 
cou n try to imi tate the h igh results in  finish and time 
wh ich our friend, the " Canuck," accom plished, but 
thus far they have been measurably unsuccessful. The 
nearest to winn ing has been a preparation, or paint, i n  
which liquid rubber o r  caoutchouc was a prominent in
gred ient. But even this, fine, delicate, and elastic as 
it was, left something to be desired, and thus fai led to 
match the exquisite effects of the paper overlays ; al
though on ord i nary work it was a surprisi ng time
saver, as, being put on  with a brush wherever n eeded, 
it could be applied in any thickness or in  as many lay
ers as were required, savIng most of the time spent in 
the innumerable cut-outs and layer on layer of past
ings of the other method. 

The " pai nt " idea has gone across the ocean and 
found recent adopters in Great Britain. Crit ical ex
am ination of cut- work that comes to us from there, 
ann. which was produced by the paint method (though 
wi thout the caoutchouc ingredient, we are certain), 
convinces us that they are behind 11S, even in this. 
There is an immature, unfinished look about their cuts 
that shows the pressmen were in too great a hurry, or 
the ir " paint " was too coarse or too soft for its work ; 
or else the pressman had not an artistic sense of the 
true values in the  pictures. 

There is l i ttle doubt that, with the enormous increase 
that is coming in fina  illustrated work, the old method 
of overlaying with pasted paper will have to go, and 
be d isplaced by some method that will combine speed 
with  fin ish . The " pai nt " principle looks l ike t h e  
thing ; b u t  the  true ingredients have n o t  y e t  been 
found. Besides, for the very highest work, it wi l l  re
quire a genuine artist to apply  it . Here is a field for 
study and experiment open to t h e  pushing young press
men of America. Those who get first on t h e  ground 
will pick up the gold.  It is a fair field for discovery.
American Art Printer. 

• I . ,  • 
The Long DIstance Telephone. 

Ithaca and New Haven are now connected, and Mr. 
A. S. Hi bbard has in  mind a novel test exhib i t  for this 
w i n ter. H e  will try to have the Cornell and Yale glee 
clubs give simultaneous concerts in Ithaca and New 
Haven. The two concert halls will be connected by 
telephone, and then the Yale club will s ing, and both 
the Ithaca and New Haven aud iences will  hear the 
music simultaneously. Then the Cornell club will 
sing in Ithaca, and the New Haven audience will heal' 
it as well as the one 400 miles away when the  singing 
is taking place. Spice would be added to the enter
tainment i f  a joint debate between the Yale and Cor
nel l n avies could be arranged on the Yale-Cornel l  boat
ing d ifficulties. 

Mr. H i b bard , at his h o m e  in Morristown, received 
reports by telephone from New London during the last 
Yale-H arvard race. For the benefit of his guests he 
rigged u p  a couple  of t in  shells, each with its eight 
oarsmen, and by chan ging the relative  positions of the 
boats at each report he kept his  friends i n  high excite
ment for twenty-three minutes. At the end of the race 
the cheers for Yale from the spectators on the banks 
of the Thames could be distinctly heard in Morris
town.-N. Y. Times. 

�'itntif i '  �Ultrl,aU. 
A CINCTURE ATTACHMENT FOR RIDING SADDLES. 

The device shown in the engraving, which has been 
patented by Mr. Henry Hartmann, is  designed to fa
cilitate the ready attachment of a saddle to a horse, 
and its quick removal. A three- bar reefing loop, 
shown in the small view, is attached to the cinch ring' 
of the bel ly  girth by means of a strap, one end of 
which is secured to the lower bar of the loop, whi le  its 
free end is passed through the ring: and up through a 
suitable keeper or clasp, terminating in a buckle. A 
second three-bar reefing loop, similar to the first one, 
is removably attached, by means of a metal cincture, 
to a ring fixed in the saddle. One end of the reefin g  
strap is secured to t h e  upper bar of  t h e  lower reefing 
loop, an d is thence passed over the lower bar of the 
upper reefing loop, and downwardly around the cen
ter bar of the lower loop, being again carried u pward 
over the center bar of the upper loop, the strap hav
ing perforations 
n e a r  i t s  e n d 
adapting it for 
engagement with 
the buckle on the 
end of the strap 
connected w i t  h 
the belly girth. 
The cincture se
cured to thtl upper 
bar of the upper 
reefing 1 0 0  p i s 
preferably of mal
leable steel, and 
its f r e e  e n d  i s  
passed through 
the saddle l' i n g 
and bent down
wardly. It should 
be s u ffi c i e n t 1 Y 
thick to hold the  
p a l' t 8 securely, 

HARTMANN'S GIRTH ADJUSTER. 

but capable of being easily bent, it be ing designed 
that, after the girth is once adjusted to the horse, it 
will not be necessary to use the reeli ng strap in at
taching the saddle, this operation being effected by 
simply pushing the  cincture through the saddle ring 
and bending it downwardly. This attachment may be 
applied on one or both sides of a saddle. 

For further information relative to this invention 
address Messrs. J. P. and E. P. Mitchener, Stockton, 
Utah. 

. t. � • 

A SIMPLE FORM OF MOP WRINGER. 

The illustration represents a device to be applied to 
a pail  of any size to facil itate squeezing or forcing the 
water out of a mop. I t  has been patented by Mr. 
Alexander M. Borland, of Otisville, Orange County, 
N. Y. The device consists of a shell, preferably  con· 
structed of sheet metal and bent to the shape of an 
inverted cone, the ends of the metal sheet being made 
to overlap so that the size of the shel l may be adapted 
to different sizes of  receptacles, and being retai ned in 

BORLAND'S MOP WRINGER. 

such posi tion by pins 
or short bolts and 
sui table n uts. The 
inverted c o n  e i I) 
formed w i t  h a n 
opening at the bot
tom, and has quite 
a num ber of circu
lar apertures to per
mit water to pass 
freely into the pail. 
The inner  end of the 
metal sheet forming 
the  shell is made 
with a deci ded rib 
extending from top 
to bottom , this rib 
b e  i n g adapted to 
engage w i t  h t h e  
mop when the lat
ter is  placed in the 
device and turned 

around, the r ib also acting as a bearing against the 
pressure exerted in  the act of wringing the mop. The 
d evice is secured to the pail by means of a s imple 
clamp, as shown. 

Excavating In quicksand. 

At a recent meeting of the New England Waterworks 
Association, Mr. Albert F. Noyes read the following 
note : " Some years ago I had occasion to make an ex
cavation in material known as quicksand, some 15 feet 
deep, near buildings. If the excavations were made in 
the ordinary way, a settlement of the foundations 
would be likely to occur, so I adopted the following 
method, which in my case proved successful ; and I see 
no reason why, under similar conditions, and in a great 
many cases, it  could not be used to advantage. The 
excavation, as  I have said, was about 15 feet deep, and 
about 60 feet in  length and 8 feet wide. Usually below 
these veins of quicksand there are veins of a coarse 
material which form ready conductors for the water, 
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and the vertical d istance through the q uicksand is 
usually 1£:8s than the horizontal distance ; t.he ground 
water has the least resistance in the vertical direct.ion, 
and tends to soften and take up the q uicksand with it. 
If  the water is drawn out, or the water level lowered 
below the bottom of the trench, this fine material be
comes compact very much like clay , and the excavations 
can be made with perfect safety and the use of a 
l ight sheeting. In the case I refer to I used fourteen 
pipes 1Yz inches in diameter, and these were dri ven 
equ idistant about the excavation to be made, with the 
ordiuary perforated well point, having attached out
side a fine mesh brass screen. They were driven into 
a stratum of coarse material from 35 to 50 feet below 
the surface of  the ground. The pipes were ganged to
get.her and attached to a common pl unger p u m p, and 
the water was drawn down. I might state that the 
normal level of the ground water was within three or 
four feet of the surface of the ground, so we bad to 
d raw th e ground water down some ten or eleven feet. 
We found by test t.ubes outside of the gang that we 
could readily hold the water to a level which insured 
the excavations being made without any difficul ty what
ever; in fact, the banks were dry , and the lower portion 
of the excavation was very firm. In one case the well 
points, after we used them, were sold to other parties 
at nearly the first cost. The pi pes, which were taken 
from the pipe yard, were returned and used over again, 
so that there was l ittle loss in that way ; and the whole 
cost of  driv ing the pipe was about $18, so that the ex
pense of that method was real ly  less than sinking a 
well outside of the excavation in the usual manner."
Stone. 

.. . . 1 .  

Collo type Plate Maklng.* 

I do not wish to trespass on your valuable time with 
a long paper, but to give plain instructions and 
formulre, and show results, so that any of you in
terested in photo-mechanical prmting can go home and 
try it for yourselves w i thout being confused with un
necessary matter. The first thing  is some good plate 
glass ground with emery, such as the piece here shown. 
It is very sim ple . I take two pieces and put a l i t t le 
emery moistened w i th water between them, and rub 
them round t\nd round till  I get as fine a grain as pos
sible, and then well wash and clean with spirits and 
ammonia, when they are ready for the first coating, 
which is made as follows : 

Sour ale or porter . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30 ounc�s. 
SIlicate of soda . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 3 

This is carefu l ly filtered, and a little poured on the 
plate, and spread over with the pal m of the h and ; 
then put in a rack or stand on blotting paper to drain. 
No heat is  necessary. They ought to be done over 
night ready for next day, when, after a good washing 
under the tap, at the same t i m e  rubbing with a soft 
sponge, and again dried, they are ready for the second 
coating, which I make as follows : 

Coignet's gelatilJe . . . . . . . . . . . . . .  . . . .  ' "  . . . . . . . . . . . . .  5 ounces. 
Nelson's sheet gelatine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 . .  

Soak in 80 ounces of  water. then d issol ve, and add 
bichromate of amlllonia 2 ou nces d i ssolved in 10 ounces 
of water to w h i c h  has been added one-half ounce of 
l iquid am monia. The plates, which have been rre\'i
ously described, are careful ly  leveled in the d rying 
ovell, and the tem perature raised to about 100°, when 
they are carefully coated with the second preparation 
j ust described, and dried at a tem perature of 150° , when 
the gas or h ot water i s  turned off, and they are allowed 
to cool gradual l y. They ought not to be used till  next 
day, and they will keep good for about one week; 
after that time they become insoluble. The next ope
ration is to expose under a reversed negative either wet 
or dry plates ; but I have never seen a dry plate nega
tive yet that can compare with a wet collod ion one, 
although I have h ad nearly twenty-five years' experi
ence. The exposure to light is d i fficult to describe. 
The best way is  to use an actinometer, and give about 
the same time as you would for a s i l ver print from the 
same negative ; but a few trials wi l l  be of m ore service 
than a book f u l l  of instruct ions. After the plate is ex
posed sufficiently, take off the backing, and ex pose the 
back to l ight for five or ten minutes, according to t he 
su bject. This helps to bind the film to the g lass, and 
prevents too much relief. The plate is now put i n to 
water, and allowed to soak till al l the unal tered bi
chromate is washed out ; then give a good rinse under 
the tap, well clean the back, and put away to dry 
spontaneously. They should not be used at once, but 
allowed to get thoroughly h ard. The plate,  after be
ing put under the tap and dried with a cloth, is soaked 
with a mixture of  glyceri ne 40 ounces, saltpet er 2 
ounces, amm onia 7 ounces, for about five minutes, and 
dried again with a cloth , and is then read y for the print
ing, which can either be done i n  a hand press or by 
stearn . The ink is very much like litho, and the ma
chine the same . 

I don't pretend to know anything new, but I have 
tried to show how collotype is worked, and the fore
going is exactly how it is worked every day by one of 
the  largest firms i n  the world.-Photo. News. 

.. Read before the North Middlesex Photographic Club. 
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The Creepi n g  of Belts. 

To the Editor of the Scientific ArneTican : 
I called the attention of our head engineer to the 

article H A Belt Problem,"  in your SCIENTIFIC AMERI
CAN of October 4, and he said at once : 

" The lacing wasn't properly done. The outer belt 
was probably laced tighter than the inner, and as there 
was, of course, a greater strain on it the rivets were not 
strong enough to make up for the difference in tension, 
and pul led through . If  the belts had been glued to
gether and then riveted, there would have been no 
trouble. " A. W. B. 

[This does not settle the question of the disposition 
of belts to creep when doubled, although proper glu
ing and riveting does prevent it; for unless strongly 
held together in  every part of their contact their nature 
is to creep by virtue of the pressure of the outer belt 
upon the inner one while in contact with the pulleys. 
All belts creep on the face of the pulley, caused by the 
compression of the inner side of the belt  by bending 
over the curve of the pulley . With a siding belt not 
perfectly fastened to the inner belt, the same effect. 
takes place wi th a pull equal to the stress upon the 
belt. -EDIToR.l 

. 1 . _  . 
Filling Hot Stuff" into Glass Jars or Bottles. 

To the Editor of the Scientific Ame rican : 
In reply to query No. 2435, J. B. Rosenberger, of St. 

Cloud, Minn . , give;\ an undo ubtedly good method for 
putting hot preserves into glass jars or bottles ; but it 
has one drawback. It takes too much time to stop and 
rinse or even to empty the bottles of their cold water 
contents before filling, to say nothing of chil l ing the 
hot liquid by its contact with the cold vessel. In bot
tling anything while hot it  is essential that its tempera
ture be as little reduced as possible, and the cover or 
cork put in place as quickly as may be. 

My plan of procedure is certainly much simpler and 
fully as effect i ve. I take a kitchen towel or dishcloth , 
wet it thorou �h ly in water either hot or cold, fold it 4 or 
6 ply, and stand my bottle to be filled on this pad thus 
formed. It is impossible to heat any l iquid hot enough 
to crack or break a glass bottle or jar when this pre
caution is taken. 

The bottles can be previously washed and drained 
dry, and when fi l led and immediately corked, wi l l be 
ready to put away without any further attention. 
Ketchup put up in this  manner w ill req uire no cording 
or wiring of corks,  as i t  never works. Corks should be 
kept i n  hot water until  used, thus rendering them soft, 
and closing the bottles in an airt ight manner. 

Ne w York City. JENNIE BIEGER. 

Natural History N otes. 

Causes of the Ascent of Sap.-In the Revue Generale 
des Sciences P'llJ"es et Appliq uees, Mr. A. Herbert 
critici ses a memoir by Mr. Boehm on the causes of the 
ascent of sap, published i n  the proceedings of the Ber
lin Botanical Society. The causes of the ascent of 
sap i n  plants, says Mr. Herbert, is one of the most 
controverted questions that have been studied in re
cent times. Mr. Boehm, proceed ing to the exami natio n  
of th is question by the method of elim ination ,  discusses 
in succession the forces that cause the ascension of sap : 
(1) Osmotic pressure ; (2) the difference of the pressure 
of the air inclosed in the dead elements of the wood ; 
(3) capillarity. 

The fi rst cause he discards on account of the slow
ness of the phenomena of osmosis, and for the reason 
that a plant whose roots have been killed by boil in g  
water does not dry, as would h appp,n if the absorption 
of the water were d ue to os mosis. 

Mr. Boehm, in a former theory, had indicated the dif
ference of pressure of the air contained in the dead ele
ments of the wood as a cause of the ascension of sap. 
He no longer regards such pressure as the principal 
motor of the l iqu id col umn,  but he nevertheless �on
siders it  as a secondary cause that acts as fol lows : Sup
pose a cell contai ning water and an air bubble. If the 
latter drives the water to an upper cell, i t  will  expand 
and the wat<:!r contained in a cel l  below will compress 
it anew, and add to it also the air that it holds in so
lution. These differences of pressure therefore cause 
displacements  of water, but they are much too slow 
to be the sole motor of the ascent of sap. The learned 
botan ist maintains that capillarity is the most import
ant cause of the ascent of sap. On this subject Mr. 
Vesque (Annales Agronomiques) remarks that Mr. 
Boehm's results and those that he h imself has obtai ned 
from analogous experiments show s im ply that capil
larity suffices to keep up the normal transpiration of 
a plant a few inches in height, but he  asks whether, 
w i t h  the elements furnished by Mr. Boehm's m emoi r and 
those known up to the present, we can concl ude that 
capi llari ty, joined to the effects of differences of prt's
su re of inclosed air, suffices to cause the water to rise 
to wore than th ree hundred feet, the height reached by 
certain large trees. 

It seems, says Mr. Herbert, that we have not as yet 
sufficient data to solve this problem, and new ex peri-
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ments are necessary. W e  can only applaud the  in
genuity of the methods of investigation employed by 
Mr.  Boehm to verify his opinion that capil l ari ty is the 
sole efficient cause of the ascent of sap. On the other 
hand, the objection offered by Mr. Le vesque is a serious 
one,  for it does not seem as if capillari ty alone can 
cause sap to rise to a height of more than three h u n
dred feet. We would ask whether it is not in a cal
orific phenomenon that we must look for the explana
tion. 

interior of a school of music. One is tied up by a string, 
and the other stands upright on a stool, and a yo ung 
man is offering a cake to it. All these, and similar 
fac-similes, perfectly authentic, rep rod uce the image of 
a cat, perhaps a l ittle s l im mer than ours, but exactly 
l ike  the animal that we now designate by the name. 

General ly speaking. it is through the vacuum pro
d uced by the transpirat ion of the leaves, aided by 
capil larity, that sap rises. This  vacuu m  is exerted 
throughout the entire surface of the tree, producing 
upon it the effect of an immenHe cupping glass. There 
is therefore produced npOll this surface at the same 
time, in consequence of the latent heat removed by 
evaporation, a depression of temperature. On the con
trary, in the earth surrounding the roots, and espe
cial ly  through the l igneous tisbues, there occur chemi
cal actions that develop heat. 

We have therefore at once, from bottom to top, a 
calorific-electric current, osmoois aIld  capillarity. 

Nepenthes not CarnivuJ"o as. -A com Ill un ication from 
M. Dubois to the Academy of Sciences challen ges the 
so-called carnivorous character general ly  a ttributed to 
the pitcher plants on the assum ption thaot a l iq uid se
creted by them in the pitchers possesses digesti ve pro
perties (Co mpt. Rend. , cxi. ,  3 1 5) .  M. Dubois bases his 
objection u pon the results obtained in  a large n u m ber 
of experiments made upon plants of Nepenthes RafJlesi
ana, HoukeJ"iana, coccinea, phyllamphoJ"a, distilta1'ia, 
hyvriaa and mac'lllata. He states that the pitchers of 
these plants, hefore the opening of the operculum , 
were all fi l led with a limpid slightly acid l iquid, but  
i n  the  open pitchers the  liquid was generally turbid, 
contained insect debris, and sometimes exhaled a 
strong putrefactive odor. When the liquid was with
drawn from a closed pitcher, or one j ust ready to open, 
by means of a sterilized pipette, it remained clear for 
months, it  was free from micro-organisms , and had no 
efft'ct upon cubes of coagulated albumen placed i n  it, 
the angles of which remained intact after several days. 
The l iq u id taken from pitchers opened a very short 
time was also still clear, bllt it attacked albu men at 
the ordinary temperature, and very vigorously at a 
higher temperature. The l iquid became turbid and 
contained n umerous mi cro-organisms. In  some cases 
it  developed a putrefact i ve odor and gave some o f  the 
reactions of  peptones. Many o f  the  pitchers contained 
i nsects, not in  the course of digestion, but of putre
faction. M. Dubois concludes therefore that the Ne
penthes liquor does not contain  any d igest ive constitu
ent comparable to pepsin , but that the phenomena of 
disaggregation, or false digestion, observed . by S ir  
Joseph Hooker, were due  to the activity of  micro-or
ganisms coming from outside, and not to a secretion 
of the plan t. 

Respiration of Insects .-Mr. Contejean has studied 
in the grasshopper the little known phenom enon of 

the respiration of insects . He finds that, cOl1trari ly to 
what occurs in vertebrates, the movement of inspira

tion is passi ve, while that of exp i ration is acti ve. The 
air is expelled from the insect's body by a contract.ile 
effort. The resul t  is that if the animal be wounded, 
we observe blood to flow at every expiration. Decapi
tation does not arrest the re�p iratory movements, no 
more than does the absorption of curare, which in 
man produces an immediate ct=ssation. 

The Cat in A nUquity.-At a recent meeting of the 
Academ y  of Inscri ptions, Mr. Sagl io  discussed the in
teresting quest ion as to whether the cat of to -day was 
known to the ancients. We take from the Temps the 
followi ng abl'tract of M r. Sagl io's remarks : 

Was the cat known to the ancients ? I f  so, should i t  
be considered as hav in g been with them a domestic ani
mal or as a tamed one, like the monkey or the gqzelle, 
for exampl e ? Such is the question that arose incident
ally  at the Academy some time ago. At that time, 
some of the members inclined toward the first h ypothe
sis, while otht'rs, taking as a basis the d ifferences es
tablished by Vlrchow, of Berlin, between the Egyptian 
cats (thousands of mu mmies of which are fou n d  in the 
necropolises of Egypt) and the cat that we know to
day, claimed that the animal of ant iq u i t y and that of 
our time were no more the same animal than are the  
mouse of  the  present and the  mo use of an t iquity . The 
cat of antiqu i ty, according to some, was slimm er, and 
resembled the weasel more than it did any other ani
m al. 

Mr. Saglio presen ted to his audience the figure and 
the fac-si m i les of various monu ments in support of an 
observation that h e  made at that epoch on the su hjt'ct 
of the domestication of the cat among" the ancients. 
These were, primarily, paintings on Etruscan tom bs i n  
which cats are represen ted in  t h e  interior o f  d wellings. 
In one of them, especially, a kitten, d uring a repast, is 
seen playing with other animals under the couches 
upon which the guests are reclining. We find the cat 
fi gured also in the pai ntings on Greek vases of the 
fifth century before Christ. Upon two p itchers in the 
Bri tish Museu m , the paintings on whi ch seem to be due 
to the same hand, are to be seen domestic cats in the 

Sexual Selection in Spiders. -Mr . G. W. and Mrs . E. 
G. Peckham , in the Occasional Papers of the Natu ral 
HIstory Society of Wisconsin, give an account of their  
observations on sexual selection in spiders of the 
family Attidre. However satisfactory Mr. Wall ace's 
explanations may be when applied to b i rds and but
terflies, they fail when applied to spiders. Hit;  the
ory would only partially explain the following facts : 
Among- the Attidre the males are more bril l iant than 
the females, young male� nearly always resemble adult 
females, the males, when they differ from the females, 
depart from the general  coloring of the group, and 
females, w hen they depart from the general coloring 
of the group, approach the coloring of the males. Mr. 
Wallace'S assum ption that the male animal is  consti
tuti onally more active than the female is not true of 
spiders. On the contrary, i t  i s  th e  female that i s  the 
more active and pugnac ious. In neither sex is there 
any relation bet ween development of color and ac
ti vity. When the male  is distinguished by brighter 
colors and ornamental appendages, these adornments 
are not only so placed as to be in full  view of the female 
during courtsh i p, but the attitud es and antics of the 
male  are at that t.ime s uch as to display them to the 
ful lest possible extent. 

Myrmec:ophilous Plants . -In the concluding part of 
his work u pon th is subject , Professor F. De l pino ell U
Illerates as many as 3, 030 species d i stributed th rou gh 
292 genera, with extra floral nectaries or other contri v
ances for invit i ng the visits of ants. The natural or · 
ders in which the greatest number of myrmecophilons 
species occur are MimoRere (663), Euphor biacere (4�2), 
and B ignoniacere (342) .

. 
The prevalence of the p h e

nomena in any district is near ly  proportional to the 
average temperat ure. The Central American region 
p roduces the largest number (653). The author be
l ieves that both ants and m yrmecophilous plants came 
into existence in the cretaceous period . 

SecTetion of Silk by the Silkwonn .-Professor G. 
Gilson is of the opin i on that the si lk of the si lkworm is 
a regu l ar secretion prod uct. He bases thi s  vi e w  on the 
facts that the gland ular t ube is covered i nternall y, 
throughout its length, with a t ransparent mem brane. 
This con tains circular th reads, an d the s paces between 
them are fi lled with a network formation. As the silk 
is always separated from the cells by a mem brane, it  
cannot be the result of the direct transformation of 
the protoplasm. In the next place the si lk is not, as a 
rule, to be detected by any reagents in the body of the 
cell , but in some cases it becomes really vi s i b le. At 
the end of  larval life, certain sh i n ing spheru les were 
formed in the cells, and the reactions of these were 
j ust the same as those of silk. If one impedes the ex
cretion of the silk at the end of larval l ife, the cell body 
beco llles qui te burdened wi th si lk sph erules . It seemS 
that t he si lk is  IImde up w ithin the protoplasm, and 
is cast out through the  meshes of the  net-l i ke meIll
brane. A selection i s  probably made by the membrane 
i tself among the several su bstances that are mixed with 
the l i q uid part of the protoplasm and the s i l k, and the 

substance that becomes the silk is cast out. The spe

cial apparatus cf the silk d uct seems to regulate the 
diallleter of the thread, which is often very irregu l ar 

be fore it has passed through it, and probably also to 
re!!ulate the thickness of the thread. 

'l'he Smallest Flowering Plant . -The smallest flow
ering plant is WoltJia rnicroscopica, a native of India. 
It belongs to the duckweed family.  It is almost mi
croscopic in size, destitute of proper stern,  leaves and 
roots, but having these organs merged in one, forming 
a fron d. There is a prolongat ion of the lower surface, 
the purpose of which seems to be to enable the plant 
to float upright in  the water. The fronds m u l t i p l y  hy 
sending out other fronds from a slit or concavity, and 
w i th such rapidity does this take place that a few days 
often suffice to produce from a few ind i vi duals enough 

s imilar ones to cover many square rods of pond sur
face with the m i nute green granules. Small as these 
plants are, they bear flowers. Two are prod uced on a 
plant , each of them very si lllple,  one of a single stamen 
and the other of a s ingle pis t i l ,  both of which b u rst 
through the upper surface of the frond. 

. . . . .. 
GAS pi pes from paper are m ade from strips of manila 

paper eq ual in width to the length of the pipe to be 
made, which is passed t h rough a vessel with mel ted 
asphalt, and then wrapped firmly and u n i formly  
arou l ld an  i ron  core u n t, i l  the req u ired th ickne�s is at
tained. The p i pe is  then SUbjected to powerful  pres
sure, after which the outside is strewn over w ith sand, 
and the whole cool.,d in water. The core is then re
moved and the i nside of the pipe coated wit h  a water

proof composition . These pi pes are clai med to be per

fectly gas tight and much ch eaper than iron pipes, 
and very resisting to shocks and concussions. The 
clai m as to greater cheapIHlS'l than iron is probably an 
error, 
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THE TORNADO AT FARGO, NORTH DAKOTA. of any better until  his name became an authority, for The N eW" York Pasteur Institute. 

The force of  the wind storms that are a constant Fahrenheit early in l ife abandoned trade and gave him- Dr. Paul Gibier, director of the New York Pasteur 
menace to some of the Western States is well  illustrated self  u p  to science. Then habit made people cling to the Institute, states the results of the preventive inocula·  
in the accom panying engraving, which has been pre- established scale, as habit makes the English cling to tions against hydrophobia performed at this institute, 
pared from photographs  taken at Fargo, North Da- the old system of cumbrous fractional money. since its opening (February 18, 1890), as follows : 
kota, at the time of the disaster .. and kind ly sent to u s  The three countries using Fahrenheit are England, Six hundred and ten persons, having been bi tten by 
by Mr.  S H.  Logan. The most extraordinary feature I Holland and America. Russia and Germany use Reau- dogs or cats, came to be treated. As to 480 of these 
of  the storm was the overturn ing of an entire rai l road mur's thermometer, in which the boiling point is count- persons it was demonstrated that the animals which 
train, consisting of three baggage cars and nine heavy ed 80 degrees above the freezing point. France uses attacked them were not mad. Consequently the 
sleeping coaches. The locomotive and tender alone the Centigrade thermometer, so called because it marks patients were sent back after having had their wounds 
remained on the track. The through passenger train the boiling point  100 degrees from freezing point. • attended, during the proper length of time, when it 
arrived at the town of Fargo at the same time as the On many accounts the Centigrade system is the best, was necessary. Four hundred patients of this serie8 
tornado. As the roofs of the railroad machine shop and the triumph of convenience will be attained when were consulted or treated gratis. 
and freight house were carried away, the engineer zero is made the freezing point, and when the boiling In 130 cases the anti-hydrophobic treatment was 
thought it safer to move out of the station, but was point is put 100 or 1,000 degrees from it, and all the sub- applied, hydrophobia having been demonstrated by 
compelled to stop at the crossing of the Chicago, Mil- divisions are fixed decimal ly. veterinary examination of the animals which inflicted 
waukee & St. Paul R. R. He found great difficulty in If Fahrenheit had done this at first, or even if he had bites or by the inoculation in the laboratory, and in 
getting started again, and was moving along very made it one of his many improvements after the pub- many cases by the death of some other persons or ani
slowly, when suddenly the whole train was turned lic adopted his error, the luck of opportunity, which mals bitten by the same dogs. All these persons are, 
over. The rate at which they were proceeding was so was really his, would have secured to his invention the to-day, enjoying good health. In 80 cases the patients 
slow that none of the passengers was seriously inj ured, patronage of the world. received the treatment free of charge. 
although the fright and the nervous and physical • ' . '  • .. , 0 I .. 
shock was \'ery great, Had the train been running at The Class ot· People Out 01" ElllploYlllen&. Employer and Employe. 

an ordinary rate of speed the conseq uences would have I once heard a gentleman of experience, says a writer We once knew a cotton mill superintendent who 
been frightful. The train was very crowded, contain- in The Office, give expression to his views concerning seemed to have an easy time of it. A woolen mill 
ing a n umber of ladies and children. One of the cars those who are out of employment in about the follow- superintendent who envied him his position asked him 
was a " special, " and contain ed a number of officials of ing terms : what was the most d ifficult thing about cotton mill 
the Chicago & Northwestern R. R Co. The accident oc- .. I seldom find anybody out of work except those super intending, when he dry ly  answered, " Getting the 
curred a b o  u t 3 position," From 
o'c 1 0 c k i·n t h e  0 u r observation 
m orning. V e r y w e  should s a y  
little damage was that keeping a 
done to the cars, position after it 
as may be seen by was obtained was 
s c a n  n i n g t h e  the most d ifficult  
trucks, none of part of the un-
w h i c h w e r e  dertaking, F e w  
wrenched f r o  m people deliver in 
t h e  i r positions. the shape of ser-
The terrible force vice what they 
of  the w i n  d is bargain to deli-
wel l shown by the ver, hence we see 
lateral displace- good men secure 
ment of the track, g o o  d positions 
which took place and keep them 
before the c a r  s for a year or two, 
were overturned. and t h e n l o s  e 
The small view in them. They were 
the upper corner n o t  discharged 
shows the manner and they did not 
in which the Ply- l e a v e. " B i g  
llIouth Chapel, of b e a d "  is SOllle-
Fargo, was l i fted times the cause ; 
up and dropped big head seldonl 
some d i s  t a n  c e gives one dollar's 
from its founda- worth for a dol-
tion. 

The 

• 

History of 
Zero. 

A writer in the  
N. Y. World sug
gests that this  is 
about the time of 
year that we all 
begin to think of 
" zero ."  It i s  the 
part of every ther
mometer that is 
most watched and 
dreaded in this 
c h a n g e a  b l e  cl i -

OVERTU RNING OF A TRAIN BY A TORNADO. 

lar, hence dissat
isfaction fol lows ; 
big b ead gets so 
i lll Portan t that. he 
th iuks t i lIle  tab
les were not made 
for h i lIl. In  fact, 
he sometimes getH 
m 0 r e important  
t h a n  h i s  em· 
ployer ; when h e  
gets to this stage 
he is ripe, and 
should q u i t  and 
get a pOH i t ion as 

mate of ours. The word is from the Spanish, and 
means em pty, hence nothing. It was first used on 
a thermometer in 1709 by a German physicist named 
Fahrenheit. 

From a boy he  was a close observer of nature, and 
when only nineteen years old, in the remarkably cold 
winter of 1709, he experimented by putting snow and 
salt together, and noticed that it produced a degree of 
cold equal to the coldest day of the year. 

As that day was the coldest day that the oldest in
habitant could remember, Gabriel was the more struck 
with the coincidence of his little scientific discovery, 
and hasti ly concluded that he had found the lowest 
degree of temperature known in the world, either na
tural or artificial. 

He called the degree zero, and constructed a ther
mometer, or rude weather glass, with a scale graduat
i l lg  up from zero to boiling point, which he nu mbered 
212,  and the freezing point 32, because, as he thought, 
mercury contracted the thirty-secon d  of its volume on 
being cooled down from the temperature of freezing 
water to zero, and expanded one h undred and eightieth 
on being heated from the freezing to the boiling point. 

Time showed that this arrangement, instead of being 
truly scientific, was as arbitrary as the division of  the 
Bi ble into verses and chapters ; and these two points 
no more represented the real extremes of temperature 
than from " Dan to Beersheba " expressed the exact 
extremes of Palesti ne. 

But Fahrenheit's thermometer had been widely 
adopted, with its inconvenient scale, and none thought 

who are looking for something that they are incompe
tent to perform. A man who is  able to adapt himself 
to ci rcll mstances and takes any job which offers is never 
ont of employment, and it  is only for a short time at 
llIOst that he is obliged to do anything  that is really 
beneath his ability. As soon as he  demonstrates to his 
employer his fitness for a higher position, he is  snre to 
be promoted. '£hose who aspire to something above 
their ability, however, are very numerous. Many of  
these are actual l y  ignorant of the fact that they are 
unqualified for the kind of work they are seeking. It 
would be a mercy to many such men if some one wouH 
tell them kindly that their  search is in vain, because 
other men are better qualified to perform the duty they 
aspire to than themselves, and will therefore be pre
ferred. There is many a man who would make an ex
cellent porter that fritters away his life as a lame ex
cuse for a bookkeeper." 

An illustration of a man seeking something to do 
for which he is utterly unqualified was recently told in 
one of the daily papers in the following language : A 
farmer, not less than 65, entered the office of a cotton 
mill  the other day and asked the genial agent for a job 
at bookkeeping. He said he'd farmed it from a boy up, 
and that he had decided to  try something easier the 
rest of his days. He said,  too, that he  had not been 
educated in  keeping books, but he was confident he 
could do it. The agent who tells of the incident says 
he heard the old gentleman's story and kindly told him 
that he saw no vacancy then, but that hll would re
member hiw. 

an oi l drummer. 
There is another class of men who are smart enough, 
but they have always some business outside of the mi l l  
to  attend to. In fact, they are trying to serve two 
masters equally well, and no one has yet succeeded 
in doing it. The result is,  the time tabl e  is neglected, 
and pay day looked for as if  it was the most important 
th ing in l ife, all of which is noticed by the elIl ployer, 
and the employe is put in the halance and found 
wanting, and a change of position is the result, bring
ing a loss to both parties. A great many good men 
lose positions bBcause they do not give a dollar's worth 
for a dollar. This may come about in many different 
ways, but no  matter what the cause, em ployer a n d  
employe suffer alike both in m i n d  a n d  finances, and 
there is a breaking u p  of homes and changes to new 
localities, all of which could be avoided by a proper 
understanding of what constitutes thine and mine.
Wade's Fibre and Fabria. 

.. ' 0 1 " 

THE effect of stained woods for interior decoration is 
so far superior to paint  that it may be  said; for i nside 
work, wood painted is wood spoi led. The stains are 
so readily made and so easi ly applied that they can be 
used with charming effect by those entirely ignorant 
of the painter's art. In general terms it IDay be said 
that all of the transparent colors can be used as stains 
if sufficiently diluted with turpentine. The important 
point in preparation is that the stain should be very 
thin, i t  can hardly be made too thin, as a second or 
third coat will deepen the color. 
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PROGRESS OF THE GREAT RAILWAY TUNNELS UNDER 

THE HUDSON RIVER BETWEEN NEW YORK AND 

JERSEY CITY. 

This great enterprise, after several years of compara
tive i naction, has passed i nto the hands of new man
agers, having abundant capital, and under the new 
auspices the work of construction has been resumed in 
the most vigorous and active manner,  with promise of 
early completion. The affairs are now controlled by 

London capitalists, and Sir Joh n Fowler and Sir 

Benjamin Baker are the consulting engineers. 
The original projector of the Hudson River tunnel 

was Mr. Dewitt Cl inton Haskin, of New York, former
ly of California. who was one of the active spirits in 
the construction of the Union Pacific Rail way. He 
foresaw the great importance and value  of this tunnel, 
and at his own expense made the prelim inary surveys 
and soundings necessary to determine the feasibility 
of the structure and the proper location of the line. 

'I'he work of constructing the tunnels was commenced 
by Mr. H askin in 1874. A circular working shaft 30 feet 
in diameter was begun, to be 65 feet deep, the location 
being on Fifteenth Street, Jersey City, one hundred 
feet inside  of the bulkhead line of the river. The shaft 
had hardly  been sunk for half the proper depth when 
further progress was enjoined at the instance of the 
Delaware, Lacka
wan n a  and \Vest
em Rai l road Co.  
A iOl lg delay en· 
�ued, b n t t h e  
r igh t of the Tun· 
I le l  Co. to proceed 
was finally estab
l i �hed, the shaft 
w a s  completed, 
an en larged cham
ber was made at 
the foot of the 
shaft, and from 
this  chamber the 
headings of two 
parallel tunnels 
were started , on 
a gen t le  grade, to 
d escend under the 
great r iver. 

Some time after 
this the sinking 
of a vertical shaft 
on the New York 
side was begun 
near the bulkhead 
at the foot of Mor
ton street. 

T h e  distance 
between the two 
shafts is a b o u t 
5, 400 feet. Includ
ing the proper ap
proaches. the to
tal l ength of the 
w o r k  w i l l  b e  
abont 12, 000 ft. 

J'cirutifi c �tttrritau. 
neers, he relied wholly upon compressed air as a 
means of tem porarily upholding the walls of the earth 
uutil the masonry of the tunnel could be put in.  

lt was a bold undertaking, and its failure was con
fidently predicted. But Mr. H askin went ahead with 
his remarkable work, his plan of using compressed air 
proved valuable, and when worked in strict accord
ance with his d irections, was successful. Owing, how
ever, to carelessness of workmen in not watching and 

THE HUDSON RIVER TUNNEL. 
The heavy dark line shows the uncompleted portion. 

stopping air leaks with sufficient alacrity, it was 
deemed best, as an additional element of safety, in 
1880, to make use of Mr. J. F. Anderson's pilot tunnel 
at the heading. ThiR consisted of a six foot iron tube 
carried into the ground ahead of the tunnel in the 
middle of the heading. It was used as a center upon 
which braces were placed to hold up the iron plates, 
the setting of which was begun at the top of the 
tunnel. The pilot tunnel also served to indicate in ad
vance any change in the character of the soil. 

Mr. Haskin had completed nearly two thousand feet 
of the tunnel when, in 1882, on the decease of one of his 
principal financial supporters, the late Trenor W. 
Park, he was obliged to diminish his force of workmen 
and practically to suspend operations nntil ne w mone
tary arrangements could be made. No man ever bat
tled more bravely against physical and financial obsta-

279 
used in caissons in the sinking of vertical shafts, by 
means of which air it was possible to prevent the 
rise of water through the soil composing the bottom 
of the excavation. 

But  we believe Mr. Haskin was the first to conceive 
and put into actual practice the idea of employ ing 
compressed air in a horizontal tunnel, for the purpose 
of assisting to u phold the earth of the side walls, 
ceiling and heading so that the same could be ex-

cavated and the masonry or i ron tunnel put therein .  
This m ethod was paten ted b y  Mr. Haskin February a, 
1874, and in his patent he thus  expresses his ideas : 

,. My invention relates lIlore especially  to the con
struction of tunnels through sands, wet earths under 
water courses and under such l i k e  conditions where the 
caving-in of  the walls of the excavation or the infilt.ra
tion or irruption of water is to be apprehended. Its 
object is  to effectually prevent such incidents in a cheap 
and simple way, to which end my improvement con· 
sists in  fill ing the excavation with compressed ai r of  a 
d ensity sufficient to resist the i nward pressure d uring 
the construction of the shell  01' wall of the t u nnel.  

" The d istinguishing feature of  Illy system,  however, 
is that instead of using temporary facings of timber 01' 
other rigid material , I rely upon t h e  air pressure to reo 
�i�t. t.he caving-in of  the wall 01' t hI" ill fi ltration of water  

un t i l  the IIlason ry 
wall is completed . 
The pressure i�, 
of course, to be 
regulated by the 
exigences of the 
occas ion, a n d  
lIIay be v a  r i e d 
f r o  m anything 
above that of the 
atmosphere to 50 
lb. to the sqUlLTe 
inch, w h i c h is 
about as IIluch as 
the human 8)'S' 
tem will bear wi  th 
safety. The effect 
of snch pressu re 
has been found to 
he to drive water 
in from the s u r
face of the exca
vation, so that 
the sand becomes 
dry. " 

O ne  of our illus
trations shows a 
side sectional view 
of the north tun
nel, the l ight por
t i o n  indicating 
the part that has 
b e e  n completed 
up to date, name
l y, about 2, 300 ft. 
on the Jersey s ide 
and about 250 ft .  

THE HUDSON RIVER TUNNEL-THE " ERECTOR " AND THE HYDRAULIC SHIELD. 

Having t h u s 
briefly b r o u g h  t 
down the h istory 
of this  important 
work from its in
ception in 1874, 
let us glance at its 
present a c t  i v e 
cond ition and the 
methods for work
ing  t h It t have 
been adopted by 
the London C0l1l
pany. Mr.  Has
kin's method of 
using cOlllpresst'd 
air is sti l l  U8Prl, 
and is found to 
be indi spensab le. 
But as all engi
neering precau
tion, and to assist 
in the more rapid 
prosecution of the 

on the New York side. The dark line shows the un
completed portion. 

In the construction of the tunnel Mr. Haskin had 
his own peculiar views and was his o w n  chief engineer. 
He insisted that the use of protecting shields and 
other devices were unnecessary and, in fact, a hin
(hance. Contrary to the recommendations of engi-

work, the Beach 

cles than did Mr. Dewitt C. Haskin as the projector I hydraulic shield has been introduced. Furthermore, 
and constructor of the Hudson River Tunnel. As an iron plates much thicker and stronger than those before 

engineer he deserves high credit, for he has made used have been adopted for the outer walls of the tun
known to the profession a mode of using compressed nel. Our readers are familiar with the history of this 
air in river tunnel work that is of much value and form of shield. It was designed and first constmcted by 
importance. Mr. A. E. Beach, one of the ed itors and proprietors of 

Prior to Mr. Haskin's time compressed air had bt'ell ! the SCIENTIFIC A MERICAN. I t  w a� fi rst used in con-
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structing a short Ilection of the projected Broadway I in diameter. To the head of each plunger is fixed a J now thoroughly intrenched in that favored city. We 
underground railway in this city, 1868-69. The two pulley, 17 inches in diameter. Now, between the rams therefore extend our congratulat ions to our New York 
tunnels under the Thames River and parts of London, is a cast iron drum 214 inches in diameter by 12 inches contemporary for real iz ing in 80 striking a measu re the 
for the new London underground electric railway, face. The weight of the cross head of the plunger is necessity of paying at least a passing attention to the 
shortly to be opened to the public, were built by supported by a pair of 4-inch wheels bearing on a most important industry extant, viz. , the shipbuilding 
means of these shield s ;  also the great rail way tunnel flange of the girders. A chain passes from a bracket of the Great Lakes.-The Marine Record. 
under the St. Clair River, between Port H uron, on each ram over the pulley on the end of the plunger 
Mich. ,  and Sarnia, Canada. and then to the drum between the  cylinders, the 

Referring now to our front page illustrati ons, we strokes of the plungers being so adj usted that when 
� i ve, at Fig. 1, a perspective front end view of the one is moving forward the other is moving to the rear 
�h ield. or further in its cylinder. Any movement, therefore , of 

It resembles a gigantic barrel without heads ; its the rams m ust of necessity result in revolving the 
front end is provided with an inclined cutting edge, d rum. A shaft seven inches in  diameter connects the 
with horizontal and vertical braces or stanchions, back drum with the main arm of the erector, which is placed 
of which are strong vertical bulkh eads or diaphragms, j ust outside of the forward girder. This arm is 14%, 
in wh ich are a series of  doors. Arranged around with- feet long and is so moun ted that it can be moved in a 
in the outer walls of the shield are a series of hy- direction at right angles to the shaft by means of a 
draulic jacks of great power, all operated by a common double ram placed 1nside of it. The erector is con
pum p, but each jack provided with a stop cock, so trolled from a platform by a pair of levers, one regulat
that all or any one, or any desired n u m ber of the ing the pressure to the cylinders Oll the bridge girder 
jacks, may be worked at once, as desired . A glance and thereby revolving the erector as may be necessary, 
at the engravings will show the positions of these and the other governing the pressure to the cylinder 
jacks. of the erector. 

. . . ' . 

The Use oC Water at Meals. 

Opinions differ as to the effect of the free ingestion 
of water at meal times, but the view most generally re
ceived is probably that it dilutes the gastric j uice and 
80 retards digestion. Apart from the fact that a 
moderate delay in the process is by no means a d isad
vantage, as Sir William Roberts has shown in his ex
planation of the popularity of tea and coffee, it is 
more than doubtful whether any such effect is in 
real ity prod uced . When ingested during meals, water 
may do good by washing out. the digested food and by 
expoo ing  the undigested part more thoroughly to the 
act ion of the digestive fermen ts. Pepsin i s  a catalytic 
body, and a given quantity will work almost indefi
n i tely, p rovided the pep tones are removed as they are 
forlllt'd. The good effect of water drunk freely be
fore meals has, however, another beneficial result
it washes away the mucus which is secreted by the 
III ucous llleUl b rane d uring the intervals of repose, and 
favors peristalsis of the whole al imentary tract. The 
mem brane thus cleansed is in a much better condition 
to receive food and convert it  into soluble compounds. 
The accumulation of mucus is especially well marked 
in the morn ing, when the gastric wal l s  are covered 
with a thick, tenacious layer. Food enteri ng the 
stomach at this time will become covered witli this 

'.rhe shield thuR constructed is placed i n  the heading If w hat we may term the gripping end of the arm 
of earth, and the front end of the t unnel is covered by be deflected un til it is directly over one of the p lates 
and inclosed within the rear part of the shield. The to be l ifted into place, and is then moved down ward 
latter may be said to form a protecting cap or cover to so that a bolt can be passed through two arms on i ts 
the front  end of the tunnel, and prevents the caving end, which are placed each side of a perforated lug 
in of the earth u pon the workmen. When the shie ld cast in  the middle of the plate, the erector is in  posi
is to be advanced the hydraulic pump is set in motion tion to lift one plate. '1'he  arm of the erector is then 
and the jacks are made t o  bear with great force against moved upward until it is known that the plate will 
the front end of the tunnel as shown in  Figs. 1 ,  2, 3. clear any obstrnction, and is then swung in a circle 
This drives the shield ahead into the clay or silt, which whose plane is vertical unt i l  it is in a line with the 
consequently enters the front of the I!lhield, through space to be occupied by that plate. It  is then so 
the doors before mentioned ; a btrpam of the silt comes moved as to place the plate in position, when it  holds tenacious coating, which for a time protects i t  from 

in at each door, and is broken off into blocks by the i t  there until the bolts have been inserted. The whole the action of  th e gastric ferments, and so retards di

men,  as shown in our i l lustrations. The pressure on the operation is extremely simple, and is clearly shown in gestion. The tubular contracted stomach, with its 

jacks is now stopped and the pistons of the jacks the cut on the preced ing page, and, so far, has been puckered m ucus lining and viscid contents, a normal 

pushed back with i n  thei r cylinders, which leaves a found to work to good advantage. condition in the morning before breakfast, is not suit

free space within the rear part or hood of the shield, The silt which comes through the shield is taken able to receive food. Exercise before partaking of a meal 

and i n  this space a new section of the tunnel is built back in a car to a hydraulic elevator, where it is l i fted simulates the circulation of the blood and faci l itates 

up and jo ined to the front end of the t unnel. The about twelve feet to the level of the track extending the flow of blood through the vessels. A glass of water 

new section now becomes the front end of the tunnel, up through the tunnel. The tunnel  is left a little over washes out the m ucus, partially distends the stomach, 

and against it the jacks are now pushed to send the h alf full of material , it being deemed more economical wakes up peristalsis, and prepares the alimentary 

sh ield again ahead. The extreme front  end of the tun- and expeditious to let this remain, and remove it after canal for the morning meal. O bservation has shown 

nel is  thus always protected and covered by the shield . the completion of the work. that non-irritating l iq uids pass through the " tub ular " 

The resi stance encountered by the shield arises not The air pressure now used is between 35 and 40 stomach, and even if food be p resent, they only mix 

so much from thp cling or friction of the silt against pounds to the inch, and serves the important purpose with it to a slight extent. According to Dr. Leuf, who 

the surface of the shield as it  doeil from the sm aI l area of counterbalancing the water pressure on the shield, has m ade this subject a special study, cold water 

of the dool· openings compared with that of the enti re thus enabl ing the jacks to push the shield ahead. should be given to persons who have sufficient vital ity 

bulkhead or diap h ragm. There are nine doors or So far no trouble has been experienced in keeping to react, and hot water to others. In chronic gastric 

openings in the bulkhead, and consequently n ine  the work to line. A change of direction of movement catarrh it is extremely beneficial to dri nk warm or hot 

streams of s i lt  pour simultaneously into the shield is effected by em ploying those jacks opposite to which water before meals, and salt is said in most cases to 

when it is pushed ahead. it is desired to deflect the shield. By using the jacks add to the good effect produced. -British Medical 

The general method of carrying forward the work on the right hand side, the shield can be mad e to m ove Journal. 

is extremely simple.  At 1 ,250 feet from the shore in further toward the left. The average rate of progress 
the north tunnel from the Jersey shore is  a masonry is about four  feet a day, the work being carried on in 
bulkhead contain ing the fir!:!t air lock. 'l'hree hun- three shifts of eight hourR each. 
dred and fi fty feet he yond this is a second air lock. and The personnel of the tunnel is as follows : Sir John 
about 1 , 900 feet from the shaft is still a third air lock, Fowler and Sir Benjamin Baker, who built  the Forth 
through which the working chamber or heading i s  Bridge, are the cousul ting engineers ; Mr. Wm. R. 

entered. Th is  air lock consists simply of a boiler Hutton, under whose direction the Washington Bridge 
shell  6 feet i n  diameter by 1 5  feet long, provided at over the Harlem was constrncted, is chief engineer ; 
each end with a 3 by 4 foot door, opening toward the Mr. E. \V. Moir, who had charge of the erection of 
shaft . Through these pass all  suppl ies and all ex- one can ti lever span o f  the Forth Bridge, is engineer 
cav a ted material,  a car track running from the shaft for the contractors, Messrs. S. Pearson & Son ; M r. C. 
down to the heading. A. Haskin,  a son of the projector of the tunnel, is the 

The external diameter of the shield is 19 feet 11 superint.endent. 
inches, its leng th being 10%, feet. The outer or cylin- The form of Beach shield here used and the hydrau

drical port ion  consists of t wo thicknesses of steel li c gear were designed by Mr. E. W. Moir, under Sir 
plate!:! five -eighths of an inch thick. The bulkhead, Benjamin Baker's directions. The erector was also 
which d ivides the shell transversely into two parts, designed by Mr. Moir. All the parts were constructed 
is built of steel five-eighths of an inch thick. and is by Sir William Arrol & Co. , at their Glasgow shops . 
placed 5% feet from the forward edge. In this division • , . ,  • 
are the nine doors above mentioned. The shield is  Lake Shipbuilders. 

also divided horizontally and vertically by two dia- O ur esteemed contemporary the SCIENTIFIC AMERI
ph ragms built of double half- inch plates. The inner I CAN, which endeavors to embrace each and every 
shell of the shield-for it m ust be mentioned that the United States project, in inv�ntion and industry, 
cyl indrical part is  formed of two concen tric shells, devotes in  the current issue its front page il lustration 
which are separate d from each other a distance of 1 to the launch of the Norman, buil t at the yards of 
foot 5 inches-is composed of one-half inch plates, and the Globe Iron Work@ Company Cleveland, O. The 
it extends from the center bulkhead to within 276 Cleveland Drydock Company is also ably delineated 
feet of the culting edge. : in the above val uable journal. 

These two shells are securely un i ted. Between the I We have for the past thirteen years ably held forth 
shells are carried the cylinders of sixteen twenty-ton on the merits abounding in the Western and North
hydrau lic jacks. The plungers of these have a bear- western States, more particular ly in the special l ine of 
ing against the rings of completed plates forming the shi pbuilding and fitting out. We are now more than 
tunnel proper. Each ring is formed of flanged cast pleased to find that our Eastern contemporary is i n
iron plates 1� inch thick, the flanges being I%, inches c1ined to do us a little j ustice by ventil ating the sub
thick and 8 and 9 inches deep. The flanges are cast ject which we have so repeatedl y  and in good season 
with holes, in order that they lllay be bolted together. duly heralded in the columns of The Marine Record. 

They are placed i n  position by a h ydraulic segment The press of the world must eventually admit t h e  
erector shown i n  the engravin g on page 279. This is  pre-eminence of the lake shipbuilding, although the 
carried in the cen ter of a girder spanning the complet- most ent erprising of pUblications will, according to the 
ed work, and provided at each end with. two double- direct order of things, take hold of the facts a little 
flange wheels which run upon a track, fitted to brack- ahead of its contemporaries, hence we heartily con
ets held to the flanges of the rings of plates iu position. gratulate the SCIENTIFIC AMERICAN upon thus repro
In this way the girder and the erector it carries can be ducing our many well timed and successful herald
moved 10ngitudinalIy as desired . The frame spanning ings of the chief industry of Cleveland, 0. , which has 
the tunnel consists of two girders, each of which car- already ful ly earned and justly obtained the title of 
ries a cast iron hydraulic cylinder, the two being the center of lake shipbuilding, and, as such, her record 
counterparts of each other. These cylinders are six is in a fair way of being maintained for many years to 
feet long aod the raws workiDg in thew are 6� inches come, as the capital, materill.l, talent, and sinew are 

• I .  J "  

The Compass in the Watch. 

A correspondent of the London Truth sends the fol
lowing : " A  few days ago I was standing by an Ameri
can gentleman, when I expressed a wish to know wh ich 
point  was the north. He at once pulled out his watch, 
looked at it, and pointed to the north. I asked him 
whether he  had a compass attached to his watch. ' All  
watches. ' he  replied, ' are compasses. ' Then he ex
plained to m e  how this was. Point the hour hand to 
the sun, and the south is exactly half way betwp.en the 
hour and the figure XII, on the watch. For instance, 
suppObe that it  is  4 o'clock. Point the hand ind icat
ing 4 to the sun and I I  on the watch is exactly  south. 
Suppose that it  is 8 O'clock, point the hand ind icatin g  
8 t o  t h e  s u n ,  a n d  t h e  figure X on t h e  watch is due 
south. My American friend was q uite surprised that I 
did not know this. Thinking that very possibly I was 
igl10rant of a thing that every one else knew , and hap
pening  to meet Mr. Stanley, I asked that eminent 
traveler whether he was aware of this si mple  mode of 
discovering the points of the com pass. He sai d  that 
he had never heard of it. I presume therefore, that 
the world is in the same state of ignorance. Amalfi is 
proud of hav ing been the home of the in ventor of the 
compass. I do not know what town boasts of my 
American friena as a ci tizen." 

. , . , . 

Watching the Clock. 

As the Christian Union says, there is a deal of com
mon sense in this story lately told of Ed ison, whether 
he said it or not. A gentleman went to the great elec
trician with his young son, who was about to begin 
work as office boy in a well known business house. 
The father asked Edison for a m otto which the boy 
might take to heart in his struggle for prom otion and 
success. After a moment's pause, Edison said, laconi
ca l ly, " Never look at the clock ! "  

Edison,  meant, we take it, that the man who is con
stant l y  afraid he is going to work overtime or over
hours doesn't stand a chance of com peting with the 
man who clears up  his desk, no matter how long it 
takes.  The carpenter who drops his hammer, upl i fted 
above his head, when the whistle blows, is l ikely to re
main a second class workman all his life. The carpen
ter who stays fi fteen m i n u tes to finish a " job " is 
working toward a shop of his own. 
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PHOTOGRAPHIC NOTES. 

The " lVet " Orthochromatic Proces8. -Mr. Max Jaffe, 
proprietor of a photographic art printing and engrav
ing establishment. at Vienna, publishes in Photographie 
the orthochromatic process which is in practical use in 
bis establishmen t, and which, as he says, is  a m odifica
tion of the process published in 1878 by D ucos du H au 
ron. The main points of this practical process are the 
following : In 250 C.c. of alcohol of 95 per cent, 2 '2 
grammes of eosine  are dissolved, then 45 grammes of 
cad mium bromide ; the solution is filtered, and 250 c. c. 
of sulphuric ether added to it. The whole is, with re
peated shaking, added to 1,000 C.c. of 2 per cent plain 
collodion. The sensitizing solution consists of : 

Water _ . . . . . . . . . . . . . . . . . . . . _ . .  _ . _  . .. . . _ .  _ _  , _  . . . . . .  l,OOO c_c. 
Sil ver nitrate . . . . . . . . _ . . .  _ . .  _ _ _ _  . . . . . . . . . . . . . . . . .  _ 165 grammes. 
Conc. nitric acid . . _ _ _  . . . . . . .  _ . . . _ _ _  . . . .  _ . . . . . .  . . . about 10 drops. 

The plates are allowed to remain in this solution un
til the fi l m  has acquired a good denSity, which will 
take about ten minutes. The plates being highly yel
low-sensitive, yellow light must of course be avoided in 
the dark room. The exposure must be in(lreased for 
about one half of that required in the case of ordinary 
wet col lodion plates. After exposure the plate is di
rectly developed with the following iron developer : 

Water . . . . . .  _ .  _ _  . . . . . . . . _ . . _ _ . . . . . . . . . . . . . . . . . . 1 ,OOO c .c_ 
Sulphate of iron . . . .  _ _  . . . . . . . . . .  _ . .  _ . . .  _ .  . . . . . 40 grammes. 
Alcohol . . _ _ _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ _  . . 30 c.c_ 
Sulphuric aci d . , .  _ _  . _ _  • _ _ . . . . . . . . . .  _ . . . . . . . . . . .  _ .  12 drops. 

The image comes out quickly, the deposit being pro
duced at the end of the development. It disappears 
If the plate is  sufficiently rinsed. The plate is then, as 
usual, fixed in a concentrated solution of hypo, and 
then washed. The red tint of the film, owing to the  
eosine with which it has  been stained, renders it  d iffi
cult to j udge whether the plates have been correctly 
exposed ; it  is, therefore, desirable to remove the red 
stain. This may be done at once by pouring' over them 
water to which a few drops of hydrochloric acid have 
been added. The same end is, of course, attained by 
prolonged washing with plain water. The plates 
treated by  this m ethod are specially sensitive to yellow 
and green. If  the subject to be reproduced contains a 
good deal of blue, a yellow screen must be used. Deep 
red comes in  the reprod uction as dark as in the ordi
nary process; this may, however, be compensated for by 
intensifying the parts of the negative which are with
out the required density. Mr. Ja�e suggests to make 
use in such cases of very fine graphite (bla�klead), which 
is applied to the weak parts of the negative by m eans 
of a leather stomp. This method of local intensifica
tion may as well be employed in cases where there have 
been two different colors, side by side, in  the original 
of eqllal luminosity, and which on the negative have 
been reproduced equal in tone, in  order to produce a 
certain amount of contrast.-H. E. Gunther, in Photo. 
News. 

Combined Hydroquinone and Eikonogen Developer. 
-In consideration of the fact that eikonogen, per se, 
tends to give flat negatives, though the energy of the 
developer is impaired, and that hydroquillone, per 
se, acts rather slowly, giving, however, great density, 
a combined hyd roquinone and eikonogen developer is 
used and strongly recommended by a well known ama
teur photographer. Its composition is the following : 

No. 1. 
SulphIte of soda cryst . . . . .  _ . . . . . . . . . . . . . . .  _ . . . . . .  60 grammes. 
Cryst. soda . . . . . . . . . . . . . . . . . _ . . . . . . . . . . . . . . .  . . . . .  40 
Distilled water . . . . . . . . . .  _ .  _ _  . . . . _ _ _  . . . _ . . .  _ _  ' _ ' "  1,000 c.c. 

After solution, to be filtered ; keeps any time. 

No. 2. 
Eikonogen . .  _ _  . .  _ _ . . . . . . . . . . . . . . . . . . . . . . _ . . . . . . . . . .  50 grammes. 
JIydroquinone . . . . . . . _ . _  . . . . . . . _ . . . . .  _ . . . .  _ . . . . . . .  50 

Are plat;ed together in a porcelain mortar, rubbed down 
to fine powder, and then kept dry for use in a well 
stoppered glass bottle. For use, take 1 gramme of No. 
2 and dissolve it in 100 c _ c. of No. 1. The solution keeps 
well for several weeks. This developer is said to possess 
all the advantages of the hydroquinone, iron oxalate, 
and pyro deve l opers, without thei r disadvantages. The 
greatest ad vantage, however, com:lists of the fact that 
the developer, if larger quan tities are to be p repared , 
is always ready at hand, and that larger or smaller 
quanti ties Illay always be prepared without any delay. 
-H. E. Gunther, in Photo. News. 

.. -. . . .  
First ClaslI Paste. 

Take a quart of water and dissolve in it a teaspoon
ful of pure powdered alum. Sti r into this enough of 
flour to make a thick cream. Break up every little 
lum p  of flour until the mixture is smooth. Stir in next 
a teaspoonful of powdered resin . Now pour in a cup
ful of boiling water. Stir it all welL For your nose
gay mix in a few drops of oil of cloves, or wintergreen, 
or sassafras, as you prefer. When the mixture has 
thickened from cooking by the boiling water, pour into 
an earth en vessel-not a tin can. Cover it up and keep 
it in a cool place. Whenever you want to use any por
tion of it, take what you need and soften it with a lit
tle warm water. 

This will give you a perfect paste, clean, wholesome, 
and lasting. You will be surprised how little waste you 

'rxtutifx r !tutfirau. 
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will have. Should you nped larger quantities, increase A n  Alleged Remedy for the Potato Dlsealle. 

the proportions in proper ratio, doubling or trebl ing In a pamphlet of the Danish Professor J. L. Jenson, 
each ingredient, accord ing to the magnitude of the Director of " Bureau Ceres " in Copenhagen, he says : 
business requiring it.-American Art Printer. The potato disease first appears in the foliage of the 

• • .. • .. plant, and then spreads to the tubers. The disease 

AN IMPROVED FUSE CAP FASTENER. consists of a fungus, the spores of which propagate at 

The device shown in the illustration, which ha.s been 
r a� extraordinari ly ra pid rate, and are blown by the 

patented by Mr. N. W. Moodey, of Fresno City, Cal., wmd from field to field, as well as from plant to plant. 

is  especially designed as an improved implement for By a  great number of experiments, carried out very 

fastening the caps on fuses employed in exploding carefully all over Denmark, it was found that the dis

giant powder. The pliers are formed of two similar ease spread from the foliage down to the tubers in about 

parts, connected by the pivotal rivet, each part having seven days after the foliage was attacked. The way it 

a cheek with notches, at the sides of which are cut- spread was by t.he  spores falling from the leaves and 

ting edges. The curved jaws beyond the cheek pieces, stern of the plant on to the soil and being then wa�hed 

<:� 
�����-� 

MOODEY'S FUSE CAP FASTENER. 

when closed, form a circular aperture, around which 
the jaws are beveled, one jaw having a ton gu e which 
fits in a groove in the other jaw. The pliers are em
ployed for contracting the end of the cap on the fuse, 
thereby avoiding danger in digging out the explosive 
in  case of bad fuse being used_ 

-------O ...... ' ... H'�.-- --� � --

down to the tubers by the rains. On taking up the 
potatoes in layers, the top layer, consisting of those 
nearest the surface and nearest the stern, was diseased 
to the extent  of about 80 per cent, the middle layer to 
t�e extent of 30 per cent. while the lowest layer was 
only diseased to the extent of 3 per cent. 

T h ose potatoes nearest the stern of the plant were 
also al ways found worse diseased than those farther 
away. This also went to prove that the spores came 
from the surface, and in this case carne down the open
ing in the soil made by the stern. 'I'his gave the idea 
that the spores could not reach the tubers if the soil 
was dense enough, and a great number of experiments 
were tried all over the country to prove or disprove 
this idea. The resul t  was startling, and m ay be 
roundly put as follows : \Vhere no " moulding " or 
earthing up was done the percentage of diseased pota
toes was 34, where the moulding was im perfect 12, and 
where the moulding was perfect 1 only ! 

Some 150 farmers were e!Jgaged in these experiments, 
and the resu lts were all carefully tabulated, and the 
experilllental fields visited and carefully i nspected. The 
knowledge thus obtained proves that to entirely pre
vent the spores of disease reaching the potatoes it is 
n ecessary : 1st. To plant the seeds about 12 inches 
apart, and have the rows about 30 inches apart. 2d. 
To mould up into a broad ridge, 3 or 4 inches h igh and 

AN ADJUSTABLE POST AND EXPANSIBLE JOINT FOR 10 to 12 inches wide, after the first weeding. 3d. To 
WIRE FENCES. mould up again when the disease first appears in the 

I n  the fence construction shown in the illustration, 
and which has been patented by Mr. John M. Fellows, 
of Burlington, Ind" the post is adapted to be ad
justed to vertical position when its base is on in
clined ground, and the fence wires are permitted to 
expand and contract. The post is provided with a 
four-armed base, on which the post proper engages a 
central hook, as shown in Fig. 3, adj ustab l e  brace bars 
extending frolll near the top of the post to the ex
tremities of the arms of the base. These brace bars 
are formed in two parts, adj ustably held together so 
that they may be lengthened or shortened, the top 
sect ion being adapted for attachment to the post by 
means of a pin passed through one of a series of slots 
or holes in flanges on the post. In the joint, shown in 
Fig. 2, is employed a bar having each of i t s  ends U
shaped, the arms in  each case being adapted to swing 
apart sufficient ly to  receive a roller, and the forked 
end of a fence rail being secured to one of these 
rollers by mean s of a locking pin .  To the other rol ler 
is pivoted a forked clamp having a sleeve and a 
clamping screw adapted for attachment to the outer 
ends of metallic stri ps, the inner ends of wh ich are 
held as coiled springs in a suitable casing, similar me-

3 

FELLOWS' IMPROVEMENT IN WIRE FENCES. 

leaves of the plant, or within seven days of its appear
ance. The second moulding up to be as high as possi
ble, and so arranged as to bend over the tops of the 
plant, so that the spores when mature lDay fall into the 
space between the rows, and not on the ridges. This 
can be done by earthing up on one side only. There 
should not be less than 3� inches of soil on the top of 
the uppermost layer of tubers. It was found that one 
moulding u p  would not do. If  the ridges were moulded 
up high enough to repel the disease at the beginning, 
the crop of potatoes was less, in conseq uen ce of the 
young plant being too much covered up. The first 
moulding or earthing up should be when the usual 
weeding takes place, a n d  s h ould be flat and broad. 
The second moulding should not be don e till the dis
ease shows itself in the plant. 

A small special experiment was made in one field 
where the disease was very prevalent. In the second 
" high moulding up " the soil was beaten close with the 
spade as the operator went along, and this so effectually 
kept out the disease that the percentage fel l  from 64 to  
O.  Hardly  a bad potato could b e  foun d, though two
thirds were bad in the ridges not moulded up, It was 
found that the presence of worlllS, grubs, etc. , in the 
soil i ncreased the disease in proportion to their num
bers, that is ,  their boring operations let in the disease 
spores through the soi l .  

Though the met.hod of double earthing up was found 
to almost entirely protect the potatoes from the dis
ease, it  was feared that, when taken up, they would 
stil l corne in contact with the spores while being taken 
up, and thus become infected after all. A great many 
experiments were made on this point, and t h e  results 
may be put as fol lows : If  taken up before the tops had 
completely withered, they did become in fected, and to 
a very l arge extent. If the tops were cut off a n d  taken 
away before the tubers were lifted, disease sti l l  showed 
itself in a few days, though they were perfectly sound 
when taken up. This was expected , as the spores which 
had already fallen from the tops were on and in the 
soil. If the tops were allowed to completel y wither be
fore the tubers were lifted , the spores died from want 
of food, and no disease whatever showed itsel f, ei ther 

, at lifting or afterward. If �he tops were cut and taken 

I away as soon as the tubers were ripe and before the 
I spores had fallen in any great quantity on the soil, the I I disease which made its appearance in the potatoes was 

not very great. If the tops were cut and taken away, 
and the tubers not l ifted for another week or so, very 
l ittle disease resulted, as the spores were mostly dead. 

tallic strips, with coiled spring ends in the casing, If the tops were allowed to wither, and t.hen a month 
extending from its opposite side to engagement with allowed to lapse before the tubers were taken u p, n o  
the clamping block o f  a fence wire. A s  many o f  disease a t  all ever manifested itself, and i t  i s  believed 
the bars with U -shaped ends are used as t.here are that a fortnight's time would have been equally effec
fence wires to be strung, the bars being secured to tive_ 
the posts at proper distances apart, thereby allowing - ' . , -
the ends of a fence section to be readily secured in COMPRESSED paper is used now as a substitute for 
place, and by means of the coiled springs, permitting . wood, in the manufacture of shuttles and their wheels 
of the e�pan8ion and contraction of the fence wires, j for looms. They are manufactured largely in Berk� 
and maklllg a strong and durable fence. ' shire County, Mass. 
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RECENTLY PATENTED INVENTIONS. 

Engineering. 

AUTOMATIC SMOKE C O N  S U M E R. 
Gotthold Langer, TrentOllt Mo. 'fhis invention pro· 
vldes a construction for admittinl( air through pIpes 
and tubes above the fire to the fire boxes and furnaces 
of steam boi lers, and shuttiut( off the air automatically 
without the atten tIOn of the fireman or engineer� 80 88 
not to cool ullnecessarily the interior of the furnace. 

AIR BRAKE. - Willialll H. Walker, 
:Mul' t inez, Ga. This inventIon covers an improvement 
i n the class of brakes in which a reduction of pressure 
i n  tbe brake pipe results ill the applicatIOn of the brake, 
and provides a simple means for automatically effecting 
the desired reduction in certain Instances, as if the 
track should spread, the truck mount the rail ,  etc. 

ROTARY SNOW PLow.-Edward Leslie, 
Orangeville,  Canada. In this plow, which is an im
provement on former patented inventions of the same 
inventor, the wheel has pockets with rigid wall s  and is 
open in front to admit the snow and open at the top for 
its eXIt, the plow being specially designed t o  q uickly 
remove the snow from railroad tracks and throw it to a 
distance on either side. 

Railway Appliance". 

CAR COUPLING. - Francois P. Onzon, 
San Antonio, Texa.. On t h e  under s i d e  at t h e  draw
head is  m ounted to turn a shaft on which are hooks, 
with theIr free ends adapted to swing in front of the 
drawhead to hold the link in position, with means for 
operating the shaft from either side o f  the car, the 
device being simple and durable, permitting the coup· 
1ing of car8 of different hei�ht8, and obviating the 
necessity of going between cars to couple and uncouple 
them. 

METAL TIE.-Marti n  H ubbell, IHount 
Kisco. N. Y .  This is a t i e  de�igned t o  indicate varia
tiOll� from the vertical alignmen t of the track, and af
ford means for connecting such deviati on� without re· 
moving the He or loosening its parts. with means also 
for quick lateral adjustment of the rails, while afford
i ng' an interlocking bearing surface to the l o wcr face 

of the cross tie, whereby longitudinal and lateral dis
pl acement will  be preventEd. 

CAR REPLACER.-Jallles McGary, East 
'!'awas, Mich. Detachable  clips adapted to engage with 
the track rails,  with locking cams or eccentrics, are 
u!;ed in connection with incl ined replacing rail s  or bars, 
so that when applied the latter will form leaders to 01' 
above the main rail8. and diverging downward and 
backward therefrom, to the proper position to accom
modate the opposite side wheels of the derailed car or 
cngine. 

EX'rENSIOX CAR S'rEP. - William W. 
Beebe, Malvern, Ark. This step is pivotal ly connucted 
by l inks with the insides of  the side rails of the fixed or 
maiu t! te ps, notches being formed in the side rails of 
the extension !'Stcp to engage the foot boards of the 
lIlain or fixed �tep. making a deviee which can he readil y 
lJrought into use, and can be folded upon the fixed 
step to protect the l atter. 

BRAKE BEA)!. - Jacob 'V. Bakel', 
Dover, N. J .  'l�hi8 1uvelHion provides a novel COll-

8trnction for trussed brake beaml:'l, and llleans connected 

therC\'\!ith fo r h o l ding' and 8eCUr11lg the spring which 
l'e l ieve� o r  hold!o; back the hrake shoe, the beam having 
all arched back bar doubled over npon itself at its ends 
and a front bar having its ends don bled over the folded 
ends of the arched bar, w ith fastenings clamping the 
doubled ends of both bars together. 

lU ecballlcal. 

WHENCH.-Herman Scheatzka, Bothel l ,  
'Va�hillgton. One end of this wrench is designed to 

t. urn sq uare or oblong objects, and the other for pipes 

or circular rods, the invention being designed to i m 
prove t h e  facili ty cf adj usting t h e  j aws t o  t h e  s i z e  o f  
t h e  object t o  b e  turned a n d  provide f o r  increasing the 
grip in proportion to the amount of power rcquirerl. 

SAW MILL SET WORKS. - E van 'r. 
Davies, Portland,  Oregon. This invention provides 
dcviees designed to permit of quickly uud accurately 
I"ctting the head blocks OIl the saw mIn carriage in 
order to �aw the l og into l umber of any desired thick
ne�8, while being simple and durable in construction 
and vcry effective and automatic in operation. 

LATHING. - Al bert 'Yeigle, Horn-alll
Bodenace, �witzerland. This is a lathing easi ly applied 
to walls and ceilings, and consists of a series of reeds 
of smal l diameter placed alongside each other and sup
ported OIl a wire and a second series of larger reeds 
parallel with the other reeds and interl<lced with the 
same by a wi re, and also supported on wires fastened 
to tho wood backing. 

PULLEY BLOCK, - Cal Yin H. Weeks, 
Haverhi ll ,  )Iuss. 'l'his invention relates to pulley 
blooks in  which anti·friction balls are employed, and 
provides a compOSIte sheave wherein a series of halls 
are loosely retained in a manner designed to greatly 
reduce friction. while simplicity of construction and 
durability of the parts are also secured. 

Agricult u ral. 

HAY STACKER. - Laban and Thomas 
Soseman, Oskaloosa, Iowa. This  is an improvement 
all a former patented Invention of the same inventor, 
designed to simplify the construction and provide a 
convenient means for raIsing the mast or pole of the 
stacker from the completed stack, and prevent its 
falling back when elevated gradually in making the 
stack. 

TOBACCO STICK. - Joseph O. Renner 
and Noah Bowers, Greeneville, Tenn. In this stick to 
facilitate drying and cnring tobacco leaves, lont(itudinal 
sections are .ecured together, and the headed hooks or 
pins'are passed outward through each section alteroately, 
each section serving to secure the hooks or pins of the 
other section from displacement. 
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ApPARATUS FOR PURIFYING AIR. 
Benjamin S. Benson, Baltimore, Md. A filtering case is  
arranged near the window of a room, in connection 
with a heating case and heating chamber connected 
with a combustion pipe, and other novel features, for 
purifying the atmosphere for respiration, the construc
tion being more e'pecially adapted for usc in  sick or 
sleeping rooms, and the invention presenting imvrove
meots on a former patented invention of the same in
ventor. 

BLOW PIPE REGULATOR. -gugene W. 
Pl'csbrey, New York City. This i::; a compound device 
particularly designed for usc i n  the i l l umination of 
stages in theaters, etc., and is  adapted to maintaiu a 
uniform and continuous flow of the gases, thereby pro
ducing a constant temperature and even intensity of 
light, while preventing any mixture of the two gases, 
and providing means whereby the regulator tanks lllay 
be filled or emptied separately or together. 

MINER'S LAlVIP. -J ohn Rl;I.tz, Hazleton, 
Pa. This is a small and convenient lamp with a hook 
on one side by whIch i t  is attached to the head covering 
of miners, the construction being such as to prevent 
the lamp from leaking at its filler orifice, and obviate 
liabi lity of entangl ement and matting together of the 
cotton wieking, and also to prevent the lamp from 
rocking laterally. 

PIPE COVERING. - John F. Tracey, 
New York City.  These coverings are preferably made 
of asbestos in half sections, each having integral end 
parts adapted to fit a pipe, with an intermediate 

recessed or hollow body portion aBl:mring an air space 
next the pipe, the enrl parts of the coverings havinll; 

grooves or  passages making the air �pace continuous 
along a line of pipes. 

PHOTOGRAPHIC CAMERA. - G e o  I' g e 
Shorkley, New York CIty. In this camera the swing 
back is  held adJustably in  the camera casing to move 
the dry plate or film in proper position with regard to 
the object to be photographed, the swing back being 
pivotally connected with the camera casing, and the in
vention being an improvement on a former patented iu
vention of the same inventor. 

GATE LATCH. - John A. Lindberg, 
Dayton , Iowa. Combined with a hook capable of 
lateral movement upon a gate standard is  a keeper 
having outwardly extending spaced arms with slots 
therein, and a lock lever fnlcrumed in the slots of the 
keeper, the device being more especial ly  adapted for at
tachment to light gates. 
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1. Plate ill color8 o f  a mOdeI'll dwel l ing of plea�ing 
design at \VCt'lt .End. Chicago. .J. D c  Howarth, 
archi tect, Chicago. Floor pianl3, perspective 
view, sheet of detai l s, etc. 

» J<Jlegallt colored p l ate sho\villg perspective view of 
a $1,400 co ttu�e at Chicago. Two floor plan :::: , 
ilheet of details, etc. Architect J. M. YOllug. 

H. Design for an entrance hall .  
4. An attractive dt"rcll ing at Hollis,  .Long ISland, 

erected at u cost of $6,000 complete. Perspective 
view and floor plans. Hcll\yietzer & Diemer 
architects, New York. 

5. A neat looking cottage at Humboldt Park, Chicago. 
Cost $3.200. Photographic perspective view and 
two floor plans . 

t). A colonial house erected for )11'. C. A. HutchingB, 
at 1\Iontcluir, N. J. Cost $5.000 complete, Floor 
plans and pers pecti ve elevation. 

7'. A Flemish cottal(e erected i n  Philla Park at Wayne 
Pa. , at a cost of $;;,SOO complete. Persl",ctive 
view and floor plan�. 

8. A house erected at E11n Statioll, Pu . •  at it COt'lt of 
$,'5,200. Photographic perspective VIew'  and 1100r 
plans. 

9. Perspective elevation and 11001' plaus of a hand· 
80111e cottage at  South Orange, N. J. Charles B. 
Atwood, New York, architect. Cost $1;),000 

complete. 
10. Engraving .holVing Ii block o f  economical brick 

houses erected at Philadelphia, Pa. Cost $2,000 
each. J. 1\I. �ti l l er. of Philadelphia, architect. 
Floor plans and perspective. 

11. Perspective and lIoor plans of a Lake SIde cottage 
at Minnetonka, Minn. Cost about $4,000. W. 
H. Dennis, architect, }Iinneapolis. 

12. Miscellaneous contents : Some of the merits of Ihe 

AUCHITECT AND HelLDERS EDITION of the 

SCIEKTIFlC A:.\lEIUCAN. -The air supply. -'rhe 
Alhambra.-DecoratlOn of entrancc haJJ ,  i llus
trated.-Qnestiolls on constructioll. -The Henry 

:i\Iartin brick nuchille, i l lut:-1tratc.:d. - Buckeye 
"Portland cemcnt. - A government. contract for 
woodworking machinery.-Architect.s' and car· 

peuters' transit,  i l l ustrated .- Improved d we l l ing 
houses, j l lur:trated.  - Dumb waiter and hand 
power elevatol's.-Improved double blind wiring 
machine, il lu�tra.ted.-Au improved boiler for 
power and heating, illustrated .-Hesistance to 
fire of wood posts.-An improved door spring, il
lustrated.-Au Improved llOt air fllrUttCC, i l1ns
trated.-The Tay l o r " old style " roofing tin . 

'rhe Scientific American Architects nnd Bu ilders 
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, prlicti
cally, a large and splendid MAGAZINE OF ARCHITEC

TURE, richly adorned with elegant plates in colors and 
with fine engraving�, illn strating the most intere8ting 
exnmples of Modern Architectnral Construction and 
allied subjects. 

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

MUNN &; CO •• PuBLISHERS, 
361Broadway, New York. 

The charge for Insertion under th.. head is One Dollar 
a line for each insertion :  al)(yut eight words to a line. 
Adverti.ements must be received at publicatzan office 

as early as ThuTSday morning to appea1' in next issue. 

For Sale-New and second hand iron-working ma-
chinery. Prom pt delivery .. W. P. Davis, Rochester. N.Y. 

Acme engine, 1 to 5 H. P. See adv. next. issue. 

Presses &; Die • .  Ferracute Mach. Co. ,  Bridgeton, N .  ,J 
For steel castings of best quality, write the Buffalo 

Hteel Foundry, Bulfalo, N. Y. 
Best Icc and Hefrigerating Machines made by David 

Boyle, Chicago, I l l .  1;)5 machines in satisfactory use. 

The Improved HydrauliC Jacks, Punches, and Tube 
Expanders. R. Dudg-eoll, 24 ColuIllbia St., New York. 

Power presses and dies. Also contractors for special 
machinery. 1.\ R. & W. J. Baxendale, Hoch ester. N. Y. 

Tight and Slack Barrel Machinery a "pecialty. John 
Greenwood & Co . . Rochester, N. Y. See illus. adv ., p . 13. 

Screw machines, milling machmes, and dril l  presses. 
The Garvin Mach. Co., Laight and Canal 8t8., New York. 

$10,000-Equal interest desired in established electric 
or metal manufacturing business. Address ·'  Young 
Businessman," care this paper. 

Wanted-By a mechanical ingenious man, a situation 
with some m a n u facturer ; can furnish capital. H. A p
pletun, 43 Milk Street. Hoom E, Boston 

The Holly Manufacturlllg Co" of Lockport, N. Y., 
will send a book of official reports of duty trials of their 

high duty pumping engines on application. 

Guild &; Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus. air 

pumps. acid blowers. filter press pumpSt etc. 

The best book for electricians and beginners in elec
tricity is " Experimental Science." b y  G eo. M. liopkin s. 
By mail ,  $4 ; M unn &; Co. , publishers. 3u] Broadway, N. Y .  

Sheet Rubber Packing, 1-16, 3-32, � ,  3-16, a n d  M i nch 
thick, 7� centes per puund. All  kinds of rubber goods at 

low prices. John W. B u ckley. 106 South St . .  New York. 

Manhattan packing is  self-lubricating. It keeps the 
piston rods bright and smooth. Send for sample and 

price list to G reene, Tweed & Co •• 83 Chambers St., N. Y. 

MagiC Lanterns and Stereopticons of all prices. 
Views i l lustrating every subject for public exhibitiolls,  

etc.  � .A  'Ju'o.1itabZe business for a rnan wUh snwll cap'i
tal. A l so lanterns for home amusement. 20S page cata
log-ue free. McAllister, Optician. 49 Na::!sau St.. N. Y. 

'rools  wanted for imnlediate delivery, new or second 
band : one large bori ng machine for cyUnders and tl y  

wheel s ; o n e  second hand multiple musket barrel dril ling 
machine (low price) : one slotting machine i two strong 

lathes ; ODe steam or power hammer ; Second hand 

traveling crane. A ddresH X, Scien t.itlc Ame rican Office. 

HfYI./) I Got to Colorado. 
Haviug read in se veral paper8 that t h ey were giving 

away l ots at Montrose, Colorado. I wrote and received 

the deed so promptly. that a large n umber of m y  frien d3 

ut once sent. and after getting their deeds. they a ppoint
ed m e  a del egate to vi sit Montrose ; thronu-h t h e courtesy 

of the Colorado Homes tead and I m p rovement Company 
1 gut a free ticket there and back . 1 ha.d a lovel y  trip, 
and w h i l e  t here sold my lot for $127, ;)0. A n y  person can 

Ilet one lot absolutely free, by addressing the Colorado 
Homestead and Improvement Company, M ontrose, 

Colorado. B y  �lvtng every third lot. they will bring 
thousands of people there. Montrose, the county seat, 
is a rai lroad j Ullction, and a beautiful city of nearl y ;{,OOO. 

an d will  have ten thousand within a year. 'rheir motto 

is • •  Get 'l'here. Boys." and certain l y  free 10tR and free 
tickets are sure winners. When property can be obtained 
free, wh y should not C'lJl'l'1f un(' own real estate? 

8. S. N.-Elizabeth, N. J. 
�Send for new and complete catalogue of ScientIfic 

and otber Books for sale by Munn & Co" 361 Broadway, 

New York . Ifree on ap pl ication .  

HINTS TO CORRESPONDENTS. 

N a lD e  .. a n d  A d d r e ,, �  must accompany all letter". 
or no attention will b e  paid thereto. This is  for OUf 
information,  and not for publication, 

R e fe r e l l (� e 8  to former art.icles or an8werB should 
give date of paper and page or number of question. 

I ll q n l rielil not answered in reasonable time should 
be repeated : correspondents will bear i n  mind that 
smne answer� require not a l i ttle research, andl 
though we endeavor to reply to all.  either by letter 
or i n  this departrr..ent, each must take his turn. 

S p e c i a l  'V rl t t e ll I l l forlDatl o n  on matters of 
personal rather than general i nterest cannot b� 
expected without rem uneration . 

Sclellll l l "  A lD e ,· I t· a n  S u ,' p l em e n '" referred 
to may be had at the ollice. Price 10 cents each. 

B o o k  .. refurred to promptly supplied on receipt of 
pnce. 

IfJ l ll e r a l �  Bent for examination should be distinctly 
marked or labeled. 

(2535) G. L. S.  asks (1) how to mend an 
i l'On kettle, called porcelain-l ined, a large one burnt off 
in the middle. A. This cannot be done. The new 
enamel would have to be of the same comp08ition as the 
old, and any attempt would result  ill fail ure. 2. And 
would also l i ke to have a receipt for a l i quid stove pol
ish. A. Mix 2 parts of copperas, 1 part of black l ead, 
and 1 part of bon ebl ack with water to give the cOlH-sis' 
tency of cream. Keep in a tightly corked bottle. Apply 

with a brush .  

(2586) L. J. O. asks : What are the pro· 
porticl1s u s e d  in llUl.kin� a good emulsion of cod l iver 
oil with phoophates of l ime and soda. and what is  the 

process of mixing them ? A. Emulsion of cod liver oil 
with phosphates of l ime and soda. 

Cod l iver oil . . . . . . . . . . . . . . . . . . . . . . . . . .  S II. oz. 
Mucilage of Irish mos s .  . .  . . . . . . . . . . .  5 H .� 
Phosphate of calcium . , . . . • • • . . . .  ' ,  . .  128 grs. 

> � sodium . . . . . . . . . . . . .  . . .  128 
Sirup of tol u . . . . . . . . . .  . . . . . . . . .  . . .  1 11. oz. 
AlcohoL . . . . . . . . . .  . . . . . .  . .  . .  1 "  

Flavoring sufficient quantity wintergreen and oil  of 
bitter almond •• 

Water q. s. to make . . . .  . . . . . .  16 Il. oz. 

ter. Then triturate the phosphate of calcIUm with the 
sirup of tol u ;  add the mixture to the emulsi on ; after·  

ward add the alcohol and l1avoring, and finally enough 
water to make the 16 11. oz. Mix the whole thoroughly 
together. 

(2537) 'r. J. McF. asks how granite
ware i s  made a n d  what is used to make i t .  A. It is made 

on a basiA of sheet iron. The goods are pickled in �1l 1 ,  
phuric acid, washed. and are dipped into a mixture o r  

water and finely ground enamel, a n d  are allowed t o  
dry. 'rhey are then snow white in appearance, with some 
slight spots of rust showmg through the coati no:(. They 

are fired for about five minutes. This melts the 
enamel and the !'Ust spots develop the mottling. The 
enamel is a glass that has been melted and poured into 
water and ground. Several IUcltings are advantageous. 
It contains soda, l i me, sil ica, fluor8par, etc. The suc
cessful formula is m the nature of a trade secret. 

(2538) W. M. writes : I alll making' a 
modified Wimshurst induction machine. I would like 
to know whether the tubular and solid shafts are brass 
or wood ? Would a hard wood ring do in place of the 
vulcanite ring ? A. The tubular shafts may be made 01 
wood, and the solid one of brass or steel. Hard wood 
may be used for the ring, provided it is well dried and 
soaked in paraffine. 2. I also made an induction coil . 
I used naked wire, and it gives only M inch spark. 
Would No. 36 cotton-covered wire do, insulating "ach 

layer with the insulating cement mentioned i n " Ex

perimental Science " ?  A. Yes. 

(2539) T. MeA. asks (1) how to prevent 
soap from shrinking after it is cut int o  bars.  A. By 
some of the additions prescribed nelow YOll may pre · 
vent it. One treatment is to allow the bal's to shrink 
and warp, and when it is  over to plane them straight, 

2. What to put into soap to make It hard. A. SOUl 
made with good fat and soda should be hurd if to" 

much water 1as not been used. It can be further 
hardened by having a l imited quantity of a strong so· 
lution of sulphate o r  carboDate of soda el'llshed into 
the finished product after framing. About 5 per cent 01  
the dry salts may be used dissolved in as l ittle watel 
as possible. Or 10 or 15 per cent of a 50° B. solution 
of silicate of soda may be added. 3. How to cut soap 
into three-quarter pound bars and stamp name into 
soap ? A. Have the name in raised letters o n  the 
bottom of the frame. Cut with w ires after .ettim!, 
See Brandt's " Manufactnre o f  Soap and Candles, " $7.50. 
and Cristiani's H Technology of Soap and Calldle:=!, " 
$7.50, you w il l  find much useful information on such 
points. 

(2540) H. A. I\L writes : 1. Could you 
tel l me of a compound that when i t  is first med is thin 
enough to press i n  a small h o l low and that would get 
hard like sheet rubber Ilnd as flexi ble, and that wou l d  
preserve the impression ? I w i s h  to take un im pression 
off lumber and to keep grain murk8. A.  rrry a mi x·  
t ore  of glu e 10 parts, glycerine 2 part.s . Soak the � I l l e  
i n  water, dissolve by heat a n d  a d d  t h e  glycerin e .  O i l  tile 
surface to be copied before upplying-. 2. Co u ld y o u  tel l 
me how 1 cou ld get a lastill� imprese.ion ou ll llV l l kau

ized sheet rubber, without making mou l d  out o f  p l aster 
of Puris ? A. Press a.gainst the tmrface wdl eouted 
with talc powder and heat and again press. The I'll bbcr 
must be v u lcanized, or prepared for VUlc Ull izatiou.  

Nothing can be done ""ith lJUrc, I I n vulcuuizcd g'mll . See 
our SUPPLE1\-IENT, �os. 249, 251. 252. 

(2541 )  H. B. says : Will  you k i n d l y  set
tle an urgllll1en t that has arisen ill OIle of the much i ne 
works i n  this place ? All the men in the room �ave my
self say that the gibs on Ii planer head do 1101. hold it  
from droppill�. One mau says that h e  cannor, d o  a fine 
job all a planer that has any l os� motion in the scre\v, 

says that the head will drop and cause the tool to dig i n .  

I say that I can take the rejected pl alle t· or Hl ly  other 
and do any ordinary j ob in first class shape w i t h  the 
down feed screw taken out of the pl aner. A. \\,'-c hav( 

done some very good \\"ork 011 a rickety p l aner, w h ich 
does not waive our aGmiration for n perfect tool . 
vVhat yonr shopmates say they cannot do may lw trac, 
and what you say yon can do may be also as true. rrherc 
is lIltleh in knowing how to do good work with poor 
tool s . 

(2542) L. 'V. K. a�kti : How can 1 take the  
ru�t o u t  o f  a nice breech-loading shot g n n  � rrhcre iE 
not very mnch i n  It ,  but coal oil will not do allY good, 
and some others that. 1 have tried. A. You canllot en. 
tirely remove the rou,ghncss caused by rust ill t.he g'1l11. 
C lean to an even surface with a wooden ramrod \v i th a 
plug end that just jits the bore, using tripolj and oil on 

the plug. 

(2543) G. C.  S.  writeR : 1 . I have two 12 
inch board rubber triangles which were accid ental ly  ex' 
posed to the rays of the sun for a few lllinntes and were 
considerably warped. IIow can I make the edge� 
straight again and also preserve the right. angles ? I am 
not 80 particular about the other 8ngie8. A .  H eat 
slightly and press IIItO shape between two boards. You 
can ascertain the degree of heat needed by trial .  lJ �e a 
l ittle at urst and increase uutil the straIghtening i ::: 
effected. Heat in warm water. 2. Can yon recom· 
mend a good book on railroad s u rveying, for a lw
ginner ? I understand land surveying, also trigonome
try, etc. A. 'Ye recommend By rnes " Pocket Book for 
Railroad and Civil :Engineers, "  price $1 .75, which we 

can supply. 

(2544) C. B. �ays : I would l ike  to a�k 
yon if yon can tell  me the difference between high 
prm.;sure engine finu l o w  pl'e88nrc. A .  A high prCt'lSUl'e 
en,ginc runs b y  the direct pressure of the steam ouly. 
In a l ow pressure engine the exhaust steam i s  cou 
denBed with water or otherwise and a vacu u m formed 
i n frollt of the piston, adding from 13 to 1 4  pounds 
per square i nch to the power of the pistoll . 

(2545) F. A. l\L asks : How can I ascer
talll the length of the radius (withont laying off) of the 
arc, the length of the chord and d istance between the 
middle of arc and middle of chord belllg given ?  A .  
See query No. 2495, i n  SCIENTIFIC A>IERICAN, Oetober 
11, 1890. 

(2546) A. B . -The si lver m edal fonnd i n  
Dissolve the pho8-phate o f  sodium ill t.he m n cilage o f  the prairie i n  Sioux Count.y, Iowa , i s  one of those given 

Irish moss, and emulsify the cod liver oil with the lat- by George III. to the Indians who assisted him in the 

© 1890 SCIENTIFIC AMERICAN, INC.
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nwo]utl Onary \\ ar. T h ey are qll l tp uften found among 
the de.;:cendant R of those I n dtans and are, as In thIS case, 
"ompflmes dUi! or plowed np. !t i s  \\ orth about $7.50. 

(2547) .T. S. J. ali i, s  how to make the 
hrlght red <ealing wax. A :\[elt at the lowest pOSSIble 
twut 4 O l1nrf'S pale Rhe l l a t  1 1 1  a brillht copper ve� .. e l ,  
'\ }len fillld lLlrs 1n '\\ l th I t  1 1::i ounce Velllce tnrpentl lle 
\\arme<l a l t t t l e  and HExt add � ounces of best yermihon. 
Mix thoronghly, 1l81llg as httle heat as posfl.i hle. Rome 
a(ld a l Ittle alcohol to the shellac.  

(2548) B. W. S. ask,, : 1. Pl ease give me 
a formula f O f  t h e  leu .... i l l  an amateur enlarging camera for 
Kodak negatIves. Abo rhe pt ices of the same. A" Sre 
SCIE�TIFrc AlIERWA� �rpPLE1IENT,No. 4.')1. Manufac
turers of photo apparatll" !"lell speCIal enlargmg cameras. 
COBt $2:; to $ 30. 2. (,1\ e date or n umber of query 
III "hlch the hydroqll inone o r  elkonogen developer 
is described. A. See S CPPLE :IlENT, No. 621, for hy
uroqulllone developer .. For eikonogen, see S C I ENTIFIC 
A'IERTCAN, September 21, 1889, and April 26, 1890. 3. 
When' cun It  be procured ? A. Both can be ohtained 
from photographic dealers in your vicinity. 4. What 
I" the best lubrrcant for the commutator of an EdIson 
mach me ? A0 An occasional wIpmg wIth a cloth moist
ened slightly W I t h  oil i .  all that i s  necessary. 5. What 
IS the be�t size of WIre for the SImple electric motor 
( Experimental SCience) for 110 volts ? A. Use No. 20. 

(2549) Determining the Raditts of an 
.Arc -In the Notes and Queries column, query 2495, of 
) o u r  l � s u e  o f  Octobp.r 11.  G. A.  S. gI ve� thIS rule for 
fin d Ing the radIUS of an arc " hen its c hord and rise are 
glVPH . , To four tImes the square of the nse add the 
�qn are of the chord , and dn ide this sum by eIght times 
011-> ri"E' . ' ·  ThIS i s  correct enough, no doubt, a s  y o u  '=ay. 
hut the quantItlCS are ncedles�ly large. Is not the fol
jO\\ lUg a E:imrler solutIOn ? Half the given chord is evi
uently the sme of half the arc. 'l'he " ri<e " is the 
vc·r ... ed Elne of thIS arc." hlch s ubtracted frOlll the radins 
�f-I.  of course equal to the cosme. �ow, by the " pons 
aAln Ornm, "  

8 m 2  + cos2= rad2 o r  
! :n n 2  + ( l ad - \ E:u:,m)2 = rarl2 

Hedurlll£T thl!Ol. \\ C obtUlll  
f' 1 ll2 + \ ersin2 

rad = -- ----
2 versin 

1. e.  To t"e sq1lare atone "alfthe clwrd add the square 

of the r&,e, and diviclp tT,P sum /ly twice th e rise. 

REY. CL iHE"!'lC'E E 'YooD1I i\N. Ph.D. 
New York, N. Y 

(2550) C. P. B. asks : Will  you please 
give the rule for asccrtallung the amount of curvature 
for any given d l �taucc on the 8urfact' of  stantlIng water 
or other perfect level ? How far can the light on the 
B Latne of LIberty be seen ') How far onght It to be seen 
from the deck of a vessel 20 feet above the water, 10 
clear weather ? f have seen i t  positIvely stated that on 
the IrIsh Sea the red light on Holy h<'lld pier and the 
two hrrght l i ghts at the Pool beg l rghthou,e arc both 
distinctly VIsIble at the same tIme from a p e>int m idway 
bet" een them though they are sixty mIles apart ; WIll yon 
gIve thei r  lespective heights, and also I:"tate If }- ou know 
anyt h l ll g  about the facts In the cai5c ? 'Yhat i s  re. 
garded as the most cOllc lusi \ e e VIdence of the spheri city 
of the earth ? I understand that there is a society 11l 
England that demes that the earth IS .li sphere � indeed: r 
have even met one or two of then dI�ciplcs i n  this 
country. They seem t o  he people of ordinary iIltplh� 
gence npon a l l  other qne�tion8. 'rhey are fnll of 80-
cailed fac t "  w inch are III conflIct with the accepted Idea 
of the shape of the earth.  The statement about the two 
l ights on the Irish Sea IS from one of theIr pu blicatiolls. 
I t  18 also claImed that the l i ght on the statue of LIberty 
can be seen m nety nll l e8. A. Rule for curvature of the 
( a rth : Dlnue the s quare of the dIstance in feet by the 
('qnn torlul dIameter o f  the earth in feet�41,852, 124 ; or 
a more sImple one for ordInary purposes : Two thIrds 
o f  .. quare of dIl'l, tance m statute mIle .. equals the C l1 rva
tnrp ll1 feet. The horizon of the lIght on the statue of 
L . berty i .. about 22 mdes, and should hl! seen from the 
deck of a s h i p  at 2fi miles. We have no data as to the 
tleight' of the Hol} head amI Pool beg l i ghts. Each 
• hould be 0\ er 400 feet above the sea to be both ,een at 
nlldway \\ Ith ordlIlary refractIOn. Probably. I f  the 
height I S  l('s8 than 400 feet, they have only been seen 
nndpr condItions of extraordI nary refractIOn In the at
mosphere. '£he curvature of the earth ,  or depreSSIOn 
of the hOr17.on in every d IrectIOn, as Eleen from high 
mountain peaks in the ocean ,  and the changes in lati
tude of Run moon, and stars, as seen from different 
partR o f the earth, are concl u--Ive evidence of the 
f'phCflClty of the earth rrhe l i�ht on the statue of 
LIberty may have b ePll seen from 80me mountam 90 
mIle s dIstant under extraordlllary refraction. \\--"n give 
the statements of the flat earth society a very wide mar· 
gin of doubt. 

(2551 )  J. C. L. asks : 1. What would be 
the pressure attained by comprc8sing the air In a cyl in
der, 20 by 5 Inches l ll�lde mpusnrement. down to 15, 10 
and 1.3 inches,  begmning " it h  t h e  air nomInal ? A .  
Y o u  would have 7).jJ pound-, 15 ponnds and 30 pounds 
pressure at the proportIOns !"ltated. 2. ',,","ou l d  70 pounds 
pre--fm re on a one irwh pIpe be sufficient to attam a 
prPQsure of 30 pounds on a th ree l llch 8ylmder <.I A. If 
preS8l1re� are per square Inch, the cylmder wonld have 
7 by ;0 or 490 pounds on the pIston. .3. "'ould a ma
chme operated by sprlllgs be considered a perpetual 
motion, the S prIngs workeu by power fnrnished by 
tht>m .. el veR ·� If 80. \\ hat ought ""Hch an I llV(�ntlOn brmg 
If for sai(' ? A. We have very l i t tle faIth i n  the fact 
of a perpetual motIOll bemg offered for Qalc \Ve 'Hsh 
to 81.:£1 the perpetnal motlOn first.  

(2552) F. G. M. asks : What are t h e  
condItIOns reqUIring a dIVISIOn i n  a n  orIgInal inventIOn 
where i t  appl ies to one commodIty and 15 the Invention 
of one person ? A. \Yhere two or more devices that 
can he spparately ul'l,cd ure claimed in one patent. the 
Patent Oftie(' genr l a l l y  reqU Irrs a diVIsion and the tak
ing of separate patents. For exampl e, If  the invention 
relates t o a vehICle, and one claIm IS made for the hub, 
anothCl for the seat, another for the spring, in snch ca�es 
d l VJS I On 11'\ requirpd. 

(2553) W. W. aRks : Will yon kindly give 
me il i rp�tions, in Notes and (l,nerlCs column of SCIEN
TIFW A,,,,mc A.l'I, for meus l ll i llj! Primary batteries 1 A, 

We refer you to works on electrl( al testing, such as 
Kempe'. " Manual of E l ectrIC Tcetll1g," $;'. or Kempe's 
" Electrical EngIneer's Pocket Book, , $2. 

Cart, road. C. A. & J. H. MlHer 4 18,700. 438,701 JOint. See RaI l jomt. 
Case. See Mallmg case. J ou rnal. antt-fn c t lO n . '1' N. Subers . 438.9ru Cash carner. C. D. Reeves '"  138.714 K mttmg machine. (lrcn lar. A. C. Bugbee . 43\1.050 
Catt le. I m p l ement 101' dehorn J n � .  R. A. Steele 438.�5\� K ll lttmg mach i n e. Cll cular. fhfford & � rench • . . . .  438.685 
C h,ur. See FoldIng C'haIr.  1 I' y<t 1 l d  chaIr. Ratl- K mtV ng ma c h i n e, CIrcular, J .  11'. Gordon . . . . 4,*'i.tt8U 

(2554) G. R. asks how to silver a piece w,,y ch al l K ll l tliJl" luuc h l O e .  Circular. J .  H. Hipwell • . . .  438,385 Cho pper. ,see Cotton chopper. l�aClng eye. � .  S. M c l\, en n e y . .  . .  4 -l8.93tl 
of plate glass to make a mIrror. A. Splead a prece of 
pure tin foil 011 a mar blp slab. POllt  Iliercury over I t  
until it i s  qlute deep, Fhde y o n I'  J )(, I  fectly clean glass 
over it, keepmg the front edge below the level of the 
amalgam. press WIth a heavy book, and after a day 
stand on edge to dram for a couple of daye . 

( hurn,  \V • •  1. Jler�()lU . . . 4:iQ.Of)7 Ladder. toldmg step. N. Goldberg . 438.88a 
C h urn motor, J .  1L J ordan . . . . . . .  438 8..�S Lamp, arc, J .  h. en t  . . . . . .  . 4d9.011 
Cldm m i l l .  B. H.. C o l I m s  . . . . . . . . . l -lS.h79 Lamp bracket. P.  It. Reme. . . . . . . . . . . . 438.768 CIder nl l l l  and pI ess. ,) . H .  Stewart . .  . . . . . . . .  ·HS.H6U Lamp extenSIOn devlCe, I n candescent. S. O. & M .  C I g a r  b n n ch m g  machl lle, 11'. & .til. H. Thompson 43S.9(h A. � e w ton . . . .  . . . . . .  . . . . . . . • . . . .  4::'8 719 C'lgaI ette. )1]. )1 lIarns . .  . . . . .  . . . . .  • 4 ::\1.004 Lam p socket with I egu l atmg attachment, elec-Cistern , C. J£. �Jrn�berger . . . . .  4 )8,'JY4 tnc. W o l l lll & Wel1 m e  . . . . . . . . . . . . . . . . . . . 48�.On Cleaner. 8ee F l u e  clean er. Lantern • •  1. B .  Stetson . . . . . . . . . . • • . . .  '" 4,')8.8ti9 
Clock, ele('tro· pnenmatIc, V. Popp . . . . . . . .  4.)8.i67 Lan tern holder. 1£. G .  A nn able . . . . . . . . . . . . . . . .  4:)H.7�.l 

(2555) p� J. T. 'vrites : 1. I have a large b:g�g ����:I��P����i:��i/ZJe����
I
ig· �' • . �:. �I.I:�. :�:�U }�:�h�� J�a������lb. }J: Go's's' . .  : ': '::: " . .  : " . :  . .  :�:�� 

Clutch.  frICti o n ,  J .  D. �Jhrmann • • • • . . . . . . . . • . . . .  4 )b G14 Lastlllg machllle head. G. W. Copeland et al . • . 439.051 mirror, and lately It became spotted al J  over ; it 1 00kF 
muddy. I first thought It was on the front of the gluss. 
It was, but I found out afterwurd it was on the back. 
Could you give me a reeerpt to fix I t, and " ould It  be 
possible for me to coat the back withont Fendlllg I t 
away to a factory, that is, if It needs I t ?  A. We strongly 
advise you not to attempt to reparr It. Send I t  to a 
factory if they WIll undertake it. Often sucll a tlOuble 
cannot be satisfactorily dealt with. 2. How 18 mercury 
applred ? A. See precedmg query. For sllverlllg 
glass consult our SUPPLE'IENT , Nos. 1115. 121, and 
206. 

(2556) T. W. H. asks ; 1. How can 
paraffine be hardened ? A It cannot be hardened. 2. 
What is heel bal l made of ? A .  Melt together beeswax 
1 pound and suet 4 onnces, stir in very finely pow
dered ivory black 4 Ollnces, and lamp black (SIfted) 3 
ounces,gnm arabiC and rock candy very finely powdered, 
of each 2 ounces. When thorougbly mixed, pour mto 
mould. 

(2557) G. K. R. asks (1) for a form u la 
for a cement tbat wil l  firmly weld two or more thick
nesses of cotton cloth. mterferlllg the l east pOSSIble 
WIth ,ts flexibility. A. Try I, parts of glue softened in 
water and mIxed with 1 part of gl YCerIne and heated to 
solution . 2. Some solvent that WIll prevent common 
com mercral ruhber cement setting 80 quickly. A. Add 
more naphtHa, of rather a h1gh evaporating pomt. 

TO INVENTORS, 

An experIence of forty years. and the preparatlOn ot 
more than one h undred thousand apphcatIOns for pa
tents at home and abroad. enab l e  us to u nderstan d  the 
laws and practICe on both contments. and to possess u n  .. 
equaled faCI l ItIes for procurIng patents everywh ere. A 
synopSIS of the patent laws of the Umted States and all  
foreIgn countrIes may b e  h a d  on apphcatIOn, and persons 
contemplatIng the securmg of patents. eIther at home or 
abroad. are InVited to wrIte t o  thIS office for prICes. 
WhICh are low. III accordance wlth the tImes and our ex-

8:����;��H:��d
n
'b�it��I:�;:i��r�evice8:nieclia:�uHn 408.711) t��6g: It · ii·. �e
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tor o peratl r g, �'. B • .\11les. . . . . . . . . . .  • . . 4;::0.0RO I...octtch a n d  luck eombI ned. W. Sam om el . . .  . . . . . .  4,)8.862 

Coffin h a n d le.  W .  H. B l acktord . . . . . . . . 43��.()'H Lat h e  center �Tmder. :I1J. :11]. \V ood ward . . . . .  . . .  4,{8,S7G 
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:��:C. G. S�ith. : :  . : . : : . :  .: : : . : :  !�:��� COOkIng utem l l l .  P. Kremers . . . .  . . . . . . . . . . . .  . . • 4')H.S�9 L i g h tho u�e:s, constructIOn of, Andrews & L lll den-

('ooler. :-see W i lle cooler.. thai . . . . . . . . . . . .  . .  . . . . . .  4,)S.H76 
COPYIng pre8s. S. T. Lockwood . . . . . .  . .  . . . . .  438,850 Llgntmg system, arc a n d  lDcandescent • •  J. 1£. 
Corn stalK cuttIng machme, H. D. Hammersley • . .  438.775 G I l es . . • • • . .  . . .  . . .  . • . .  . .  .•. 438.619 
Cur�et. C. ] ... Olm�tp,d . . .  . . . .  . . . . 41)8.858 LIghtnIng arrester. A. C. W hIte . . . . . . . . • . . .  438.788 Cotton chopper a n d  cuLlvator. combllled, T. E. Liq Uld mlxmg apparatus, A Jorgensen . . . . . . . .  43�.O)() A ndersu n . . . . .  . . • • •  . . . . . . .  . . . . . . . . . .  438.975 LIthographIC stl pplmg. producmg, C. H .  Gordon . •  438,918 Cotton press. J. 'VV. G regory . . .  . . . . . . .  . . . •• . . .  408.762 Lock. See Bed !ollat lOCk. Ha�p lock. Nut lock. 
COUp l I lllZ. See Car couplmg. P I pe cou phng. Strap LOCk. C. M .  HUl J!ess ..  . .  . . . . . . . .  . . . . . . . . . . . .  43S.1177 

cra��
U
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I
���tool for turmng, C. A.  Jefferis . • . •  4.18.731 tg�����r��.

l to�g�:;�(i. Ii: C. W r;ght . :::. : : : '  �:�� 
CultIvator. S. W Decker . . . . .  . . . . . . . . . .  . . . . . . . . . . .  438.!-iSH Loom mechamsm tor producmg Intermediate sel-
C u ltIVator, J. Kub y  . . . . . . . . . . . . . . . . . . . . . . . . . , . 4B9.014 vedges, W .  SIm pson . .  . . . .  . . .  438.7S1 
CultIvator. L. M. H.eed . . .  . . . . . .  . . . • .  . . . . . . . • .  4,ih.HOO Loom shuttle opera ting mechanl�m. �'. 1£. FIsher 4 {8.!mtl 
CultIvator attachment. �J. Crandel l . . . . . .  . . . .  . 438,159 Loom sh uttle tension d eVice. A. BaldwIn • . . . . . . . . .  438,5!t) 
Current generator and motor, alternatIng. C. S. LubrIcator. See A x l e  l u bl'lf'ator. 

Brad l e y . . . .  . . . . .  . . . . . . . . . . . . . . . . .  4{S.G02 M agnet . el ectro. :11'. M. SchmIdt . . . . . . . . . . . . . . .. . . . . 4:38;180 
Cut out. t hermal .  G. H. Whittuigham . . . . . . . . . .  438.721 M m l  pouch. W. M. ('()llner . . .  . . . . . . . • . • . • . • . . .  4:�.t;SO 
Cutter. See PIpe cutter. M ai l i n g  case. J Q. Moxley . . . . . . . . . . . . . . . . . . . . . . . . . . 438,7.i/i 
Cuttmg square holes. machme for. H. F. AInley . .  43�.791 Marbles. co l unng. A. L. Dyke . . . . . . . . . . . . . . . . . . . . . 439,f)81 
Desk attachment. I i .  J. M u l l e r . .  . . . . . . • • • . • . . .  4S8.S56 Mask, tOIlet.  J. Ca�sl d y  . . . . . . . . . . . . . . . . . . . . . . . . . . .  4,�.800 
Detector. See BrId�e detector. Mat. See .M etai l lc mat. 
fltgester. W .  '1\ t;'orbes . . .  . . . . .  . .  . .  • . . .  439.03& M atcher head. Ii'. S. MadI son . . . . . . . . . . . . . . . . . . 43g.07� 
Dlgger. �ee Pot ato dIgger . Mattresse�. manutacturmg feather. A. J .  Cun-
Door closlIl l{  d e V I ce. S. Lot:: . . . .  . . • . . . . .  43g.076 n m gham . . . .  . . . . .  . . . . . . . . . . . . . . . . . .  438.682 Door securer. J M. K ern . . . . . . . . . . . .  438.t.i2ti :\l echall l cal movement • •  1.  }l'. B v ers . . . . . . . . . . . . . . . .  4S8.7H9 Door sprlllil. 1. F. lqeld . . . . . . . . . . . . . . . 4:1S.802 MediCIne. cough remedy. 11� Smnhe . • . . . . . . . . . . 4:-)8.%5 
Drau g h t  eq u�hzer, 1\ Ougdale. . . .  . . . . • • . . . . . • •  4:)8.725 Merchandise seller, autoruatlC.  \V. G. LatImer . . .  43R.69L 
D ri l l .  See �";lectrlC d n l l .  �l et<ll s t n p s  f o r  mats. mach i n e  t o r  corrugating 
Drum. :\1. Woudman . . . . . .  . .  • . . . . . . . . 438.670 and punch mg. 11-'. M. LeaVItt . . . . . . . . . . . . . . . . .  438.6zc,1 
)1�drth m o v mg mac h m e .  W \V. Lemmon . . . . . . . . . .  439.074 MetallIc mat, W .  C. Spelman . .  . . . . . • .  . . . . .  . . .  4,{8,tl48 
hleCllon booth, O. H. Ha8seiman . . .  . . . . .  . .  . . . . . . .  43S b24 Meter. See lI'lmd meter. 
Elect l ( 'n boot h .  ioldlnll.  (; Bl<ur . . . . . . . . . . . • . . . 4,*:!.71-l7 M Icromet er surface gauge. C W. Malmquist . • . . . .  4.:38,851 
}!� l ectrlC crOSSIng �ate, 1 1 .  G I l l ette . . . . . . . . . . .  438,ti20 !\-1I11 See Cider m i l l .  G n n d m g  mIll. 
�leetn c  currents, .lpparatns for the rhyth m I C gen- Mille cages. m echanism tor 10admg and unload .. e ratlOn of, C. Langdon·l)elvlel'l, . . . . . . . . . . . . . . . . . 4�9.017 m g .  H. DInsmore. . . . . . . . . . . . . . . . . . . . . . . . . .  438,612 
)1� l ectnc drI l l .  G. Buchanan  . . . . . . . . . . . . . . . . . . .  4;;)8.R 17 MIrror s u p port, K. M .  (� reenwood . . . .  . . . . . . . . . . . .  43�.OOl E l ectrIC g uest call. A. t-itnemer . . . . . . . .  . . . . . .  . . .  4�.6�)) M o u l d  See Pav I n g  block or tIle m O U ld. 
}(� Iectrlc lIght pole, P. J. Dmn . . . .  . . .  . . . .. . . 438,7H :\\ oll ldmg mach me, P.  O 'Connor . . . . . . . . . . . . . . . . . . . . 438.821 ElectrIC machmes, brush h o lder for dynamo, C. Mould Ing press. C . •  J .  Le Roy . . . . . . . . . . . . . • • • . • • .  4,:\9,07f) 

11-'. W m k l e r  . . . . . . . . . . . . . . . . . . . . . .  438,nt 8 l\1o u l d lnil�,  m a c h m e  f o r  m tt kmg sheet metal. J .  
ElectrIC m otor. C. S .  Rrtldley . . . . . . . .  . . . . . . . . . . .  4'18.60 i  \V .  yates . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . .  438.970 
K l e ctrlc motor.  E. Thomson . . . . . . • . .  4:->B,tiilfi Mortar lll l X l ll g  machme, H. A G arvey . . . . . . . . . . 4,*" h();, 
ElectriC or other lIghts. deVice for ralsmg and M otIOn . deVice tor convertmg, S. Sloan . . . . . . . . . . . . 4.18.64'1 

lowermg, D. B. M atson . . . . . . . . .  . . . . . • . . 439 0'2� .\I otor. See Churn motor. ElectrIC motor. 
ElectrIC t r d l l sIlntter. m agneto. A. E. Todd . .  " . .  , 4,'l8.870 M ower. lawn. P. 'rhIeien . . . . . . . . . . . . . . . . . . . . . . . . .  439,()2t-; 
llJl evator. B. � .  DeblIeux . . . . •  . .  . . . . • . . .  43H.9r3 Nut lock. E. F. Besse . . . . . . . . . . . .  . . . . . . . . .  . . . .  4:)8.74H 
El ev.l.tor or brId�e gate. A. Eberle . . .  . . . . • . . .  4:38.Q!l1 N u t  lock. I. C. H awes. . . .  . .  . . .  . . .  . .  . . . . . . . . . . . .  438.922 
Kl evator. !'afety dtH' l ce. J .  Hatch . . .  . . . . . . . . . . .  4,39,08J Nut tapPIng m a c h I n e .  F. S. Cook . . . . . . . . . . • . . 438.roa �]ngllle.  Ree H ydrau l i c engme. Stearn engme. Nut wrench and tool. combmed. W. H. Huston . • . . 4H!-l.071 
Envelope blanks. macll l n e  flU' g u m m m g- .  }l�. Rau . . 439.039 0 1 1  burner.  \V. N.  Roblllson . . . . . . . . . . . . .  H8.fi45 
Evaporatwg m a p l e  sap or ot her ft Ulds,  G. E. Overbhoe l'1ecunng device. J. L. H effernan . . . . . . . . .  438.92{ 

W heeler . . . . . .  . . .  . . .. 4,*'.8)-;7 Paddle for h a n d l I n g  butter. E"tc . . (� N. S haw . . . • .  438.953 Exce i s lo r cuttllll! machme. N. Henry . . . .  4 )9.007 Pad l ock .  W. H. P rIce . . . .  . .  . .  . . . .  . . . . . . . . .  4�8.824 
I£ x p l o�Hyes. manufact ure of. L u n d h o l m  & Sayers. 43S,Kltl Pamt. \V. A. Hall . . . . .  . . . . . . . . . .  4,�S.621 
Extl actor. See Bottle stopper extractor. �tump PaIntI n g. decoratIve. �.  Barnett . . . . . . . . . . . . . . . . . .  4SS$i,'i 

tenslve faclhues for conductmg the busllless. Address extractor. PalJer bau machllle. A .  H .  � Iala . .  • 43�I.Or>8 

M UNN & CO . •  office SCIENTIFIC AMERICAN. 361 Broad- Fan l'O, means  fo r  reve rsmg the m otIOn of. D J . Paper fOldIng machmes. SIde glllde for, H. Gardl-
way, New York. U mstead . . . . . . . . . . . • . . .  439.036 n er . . . . . . . . . .  . . . . . •• 4,�8.804 

}t'are conveyer pocket. A. A An derson . . . . . . . .  438.83Z Paner. machme 'for making tubes or cartons 
Fare regH�ters. a p paratus for operat lllg. R. O. from. \V. G .  ChapIn . . . . . • 4�R,8:l� 

B e l l e s  . . . . . . . . . . . . . . . .  Hf:.IlQ8 P a p e r .  mach l lle tor marbleizing'. C. II. Bel l amv 438.739 
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li'ence con str11ctlOn.  w. H. Wh Ite . . . . . . • • • . 4,)S.'105 PavIn� block or tile m o u l d .  G. W m dmg . . . . . . . . 48�.H75 

For ",hleh L etter .. Patent 01 til e 
United State .. '"ere Gran t e d  

October 21, 1890, 

Fence makmg m a c h I n e. S. A. Henkel, Sr. . . . . . 4:�.iS7 Pen. fountaIn, J. Ray n H l d . . . . . . . .  . . . .  . . . .  4;{8,SI-l5 
l< ert I l Izer • •  1 .  Pat t erson . . . .  . .  . . . . .  . . . . . . .  . . .  4aR,bS�} Ph otographic a p paralns. m agaZ I n e  plate bolder 
IfertIlIzers. manufacture of. P. B. Rose . . . . . . .  4&;,li4ti for, Kipper & Perry ... J r  . . 4;;)!l.012 
FIbrous plants, apparatus for treatmg. W'. T. PhotographIC apparatu8  shutter. H. W.  Perry, Jr. 438.9.t,{ 

Forbes . . . .  . . . . . . . . . . . .  . . . . . . . . . . . 4�9.032 PhotographIc carner�, i{;. W. Perry.  Jr . . . . 4 {8.!-l44 
FIle,  b i l l .  C. W. Bowne . . . . .  . . . . . • . . . . . 4SS.HOU Ph otogra p h I c  camera sh utt er. E. \Y. Perry. Jr . .  4:l9.m7 
Firearms e l ectrIcal l y-c(mtrolled lock tor. A. Von P h otograp h l C  plat e h o l d er. K I pper & Perry. Jr • .  4,'i�,Ola 

Derschan . . . . . . . . . . . . . . . . . . . . . .  439.055 Photogra phlC prmtmg paper, emulSIOn for, 1 .. . ��. 
lflre e x tmgUlsher a n d  alarm. J. B. Hodwln . . . . • .  4,)K.726 Ma rten . .  . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  4R9.021 
� Irepl.we bd,ck or lIn mg. F. W. �eifel. Jr . . . . . . . . .  43S.732 PIck.  A. Bode . . . . . . . .  . . . .  . . .  . . . . . . .  . . . .  4.'{8.b77 

"- N D  EACH B E ,\. KING 'rH A'" DA'rE. Flue cleaner,  W. II. Watson . . . . . . . . . . . . . . . . . . . . . . 4.18,9n4 Ple:eon h o l e  bOX, A. Petersen . . . . . . . . . . . . . •. . .  �:l8,n3 
F l m d  meter. V. Popp . . . . . . . . . . . . . . . . . . . . . . . . . 4.iS.itiG P I l e drIver hammer l!mde, 11. Slas . . • • . . • . • • . . • . . . . .  4 �.SW 

lSee note at end of lIst about COPIes of these patents.] 
l1'oldmg chaIr. B. �'. Hunt . . . . . . . . . . . . . . . . . . . . . . . . . . .  438.924 PIpe couphng. E. Lawson . . . . . . . . . . . . . . . . . . . . . . . . . 4;)8.752 
� oot bath. i\L L. W .  Martmot . . . . . .  . . . . . 4dSJ:l31 P I p e  coupl Ing. \V .  MartIn . . . . . . . . . . . . . . . . . . . . . . . . . . 439.022 
lI-'of.ln n g  machInes. el ectrIC blank heatmg a n d  P I p e  cutter, C. M J l l e r  . . . . . . . . . . . . . . . . . . . . . . . . . . 438 702 

feedmg apparatns for. G. D .  Burton . .  . .  . . . .  438,723 Pipe te"t1ng gaugH. 1:i'. �1 .  A shton . . . . . . . . . . . . . . . . .  438.597 
Adjllstable pattern for d raughtmg garments. II. Fork. See Band cuttmg for k .  PIPes.  el ectrI C w e l d I n g  o f .  1£. T h o m s o n  . . . . . . . . . . .  4,)8.658 

A. Curry . . . . . . . . . . . . . . . . . . . . . . .  -t*3,607 Iframe. See Sewmg machme qUlltm.!! frame. Plane. bench, J.  �. G reene . . . . . . . . . . . . . . . . . . . . 4.39,061 Alarm. See W a t e r  alarm FrUIt cleamng. sIftmg. a n d  �teamlll g  deVICe.  E. PleLOI lI g  machIne. W oods & Thomas . . . . . . . . . . . . . . . 4 {8.74-6 A lbum, pbotOgr<l p l i .  J Sutter. . . .  . . .  . 439.044 O l sen . . .  . . . . . . . . . • •  438514.0 Planter.  W. C. Bateman . . . . . . . . . .  . . . . . . .  . . . .  • . . .  4-lS.771 
Al kah, a p parat 1H� for recoverml!. II Burgess . . . . 438,772 Fruit d l PPlDll apparatus. D .  D. ,}one8 . . .  4&l,072 Plant er. cotton • .  J. \V. Estes . . . . . . . . . . . . .  . . . . . . . . . .  4 18,995 A uger han d l e. H. L. Pratt . . . . . . . . . . . . . . . . . . . . . 4 11:1.860 F' m n ace. See BOIler furnace. G l ass furnace. Phers. sheet metal. N. B. Keyes . . .  ' " . . . . . . . . . .  4:iS.H48 
Auger, post hole.  lL Fry . . . . . . . . . . . . . . . . .  4,,)8.7hO Heatlllg t ur nace. Hot aIr fu rnace. Plow, J .  M. Stone . .  . . . . . . . . . . . . . . .  4.�.OOl 
A utographIc re�HHer. F. Bentel . . . . . . . . . . . . . . . . . . . 4;;8.S35 Furnaces, apparat n s  t o r  mamt<t1ll 1 n l!'  combustIOn Plow pomt and colter, combmed. L. B. Conant . . 4,{8.!l1l 
Ax. O. J�. O e  ��orest . . . . . . . . . . . . • . . . . . . . . •  438,4!10 In secondary chambers of bOIler or other. W 11 - Pocket protector, W. V. S. BastIan . .  . 4,)8.674 
A x l e  l u b r icator. M. J. !\lcArthur . . . . . . . . . . .  43�,811 so n  & .Ma�on . . . . . . 4 )8.87;1 1 Porous sh eets or su rfaces for t h e  absorptIOn of 
A xl e .  self-I ubrlCatmg VehIcle. C. F. MIlburn . . . . . •  4 )8.7 78 F Ufn aces. maIntaimng combustIOn In secondary liq U I d  ... . etc., manuiacture of. F. H. Glew. . . . .  4RS.998 
Band cuttIng fork. A. Plattner . . . . . . . . . . . . . . . . . . .. 438,765 chambers of bOIler or other. Wl lson & Mason •. 4 *3.S7� Potato danrer. ,J. E Ke l l y  . . . . . . . . . . . . . . . . . . . . . . . 418.688 
Bath .  �ee lI�ooL bath . Furnaces. smoke preventIng' attacement for. A • •  J. Pot ato d i gger. C. Il'onsager . . . .  . . . .  . .  . .  . . . .  . 4,\t\.1tf)3 
Bath tub. porta b l e. E. R. I .. atferty . . . . . . . . . . . . . . . . .  4:iS.6'lR Cl Iff . . . . . . . . . . .  . .  . . . . . . . .  4S,�.s:iH P o u n cIng rol ler .  B. M. \VaJi'ilh . . . . . . • . 4 lS 78h 
Beatmg-out machme. B. \" . HIll . . . . . . . . . . . . . . . . . 438.�10 Gauge. :-see Plpe testmg gauge. PrlOttng' ,press Power, e l ectrICal transml SllIOn of. W. Stanley • •  J r . 4Rg.042 
Bed bottom. sprmg. G. B. SmIth . . . . . . . . . . . . . . . . . . . 4,)S.%fi feed gange. PreRs. See Copymg press. Moul dmg press .. 
Bedclothes h o l der. M. L. Rapelye . . . . . . . . . . . . . . . . .  4 )S.6-l!} Gauges . adj ustable h ead for scratch surface or PrmtlTl g  press. C. H. Cotton . . .  . . . . . . . . .  438.9R8 
Bed. tolding. J. M uller . . . . . . . . . . . . . . . . . . . . . . . .  4 i8 •• H othel . G . H rram;;! ey . . . . ' . .  . . . .  438.';' )8 PrIntmg press feed gauge. llJ. L. M egIIl.  . . . . . . . . . .  438.b5 . 
Bed lounge. C h i l d 's. A. \torrls . . . . . . . . . . . • . . . . . . 4�9.08,� G a l vanomet er. portable reflectIng'. C. P. )1 re y .  4.�S,882 Propeller. buoyant, I). W. I�ord . . . .  . . . . . . .  • . .  43H.81;, 
Bed slat lOCK.  \V. 'r. W i l son . . . . . . . . . . . . . . . . . . . .  438.nZ Game. N \V. 'r h o rnton . . . . . . . . . . . . . . . . . . . .  . . .  488.9I-i2 Protector. See Pocket protector. 
B e l l .  door. H. C. WIllIams . . . . . . . . . . . . . . . . . . . . 438,7SH Game connter .  A .  E A r p  . . . . . . . . . . .  4�8,977 P u l ley.  G. Phlhon . . . . . . . . . . . . . . . . . . . . . . . . .  4:lB.R2'2 
Belts. deVICe for controllIng the atr about run- Gam e  or educatIOnal deVICe or appliance, E. l!1. P l1 l l e y  b l oc>ks, mak mg. E. F. Weston . . . . . . .  . . • . • • 4�8.Ch6 

Ding. A. J. Robert�on . . . . . .  . . . . . . . . . . . . . . .  42B.6U B l I s s  . . . . .  . . . . .  . . . . . . . .  . 43S.757 P u l l ey, s p i l t, M agers & Parker . . . . . . . . . . . . . . . 439,020 
Bench hook. H. D. LanfaIr . . . .  . . . • • . . . . . • • . . . . . .  4 -;S.b90 Gas and water box for street�. A. G. Anderson • . . 439.04S Pulleys to shatts, means for attachmg, J. S • 
Bevel  protractor, E. E. IIarrmgton . .  . • . . .  . . • . . .  4�S.750 G;{� or 011 burner. F. S D u rand . . . .  . . . . . . .  . . . . . . . .  4 IS.S�O Davis . . . . . .  . . .  . . . . . . . . . . . . . . . . . . . .  4.18.fiOR 
BIcycle. C. L'Eplattemer . . . . . . . . . .  . . .  . . .  . . . . . .  43."J.1d-! G elS retort lid. ,) . R. � loyd . .  . .  . . . .  . . . . . . . .  . . . . .  438.bSl Pum p. atr, A. M. Southard . . . . . . .  . .  . . .  43S,7W 
BICycle. J .  \V. :\1 ont�!Omery. . . . . . . . . . .  . . . . . . . . .  4,k';.O!{;) G a� retort I l d  • .  1 RU!!leoe . . .  . . . . . • .  4,)!J,040 P u n c h .  check, M . M .  :\1 anner . . . . . . . ' "  . , . .  H8.ti8[, 
BICycl es, l uggage carri er for. R. C. Wall . . . . . . . . . . . 4�8.'i20 Gate See B l I dge gate. I£lectrIC crossing gate. Punch. tICket. K. }t'. Peterson . . . . . . . .  . . . .• 4:{�.o;\8 
B m n ac l e. adJu�tmg, G. \V. Merrill . . . . . . . . . . . . . . 4�8 7i7 �. l ev clt() r 01' bridge gate. P uzzle. J. rrtumbull . . . . . . . . . . . . . . . . . . . . . . . . . 4 i8,tl61 B l ackmg box h o l d e r. H. E. S m yser . . . • .  . . . . .  4 lH.HOO G ate. s. \t . & \1 . Coffman . . . . . . . . . . . .  . . . . . . . . . . .  43S:187 R<lCk. See 'rowel rack. Boat�. ships.  etc., guard tor, S .  B .  Goff . . . . . 4 lS.� l \ j  Gate. S D .  H �tth<1way. . . • . . . • • •  . . .  . . . . . .  4 19.005 R,i1l JOInt.  M .  C .  Niles . . . . . . . . . . . . . . . . . . . . .  438.707 Bobbm wmdmg mach i n e. C S. Stro w b n dge . . .. . . 4 18 78 ) G ate.  C Oesterl mg . . . . . . . .  . . . . . . . . . . .  4 )8.�I:IB H.atl w a y  cab l e  grIp. J .  'V. Gentry . . . . . .  . . . . . .. 4')8,761 BOller fu rnace. marine. Bates & H o l m a n  . . . . . . 4.lH.9L.7 G e n erator. �ee Current generator. Rall way chair  and su pport. C. H. Showalter . 439,041 
BOilers. steam d r u m  for sect IOnal steam. C. A. G lass furnace. A. \Veyer . . . . . . .  . . . . 4')\=1.029 RaIl way. e l ectnc. R M . Hunter . . . . . 4�f.1.S47. 4i9,OOg. 4R!=!.070 

K mght . . . .  . . 4.18.776 Glass pipe castm/l machme. H. G. G u ptIl1 438,806, 4 3S,fm7 Ra.l l wa} frog. J B<u rd . . . .  . . . . . . . .  438.!l7H 
Bolt holder, C. L. Edwards . 43S.9H2 G lass shades, etc . •  mould for tormIng' flanges on,  RaI l w a y  m I l eage recorder. O. E. Michaud.  . . . .  4.)8,9,'13 
Bolt severmg m ac h t n E'. l'1tay. R. \V. Bayley 438.79i G. H .  Lomax . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4,{fLf::B3 RaI l way satety lock a n d  sWitch system. J. Chand-Book and advertlsmg mediu m .  I'l,crap. A. II. TIfft..  43� ,744 Glazmg' bar, 'I'. \V. Helhwell . . . . . . . . . . . . . . . . . . . . . .  4&1066 ler . . . . .  . . . . . . . . . . . . . .  4R8.604 Boot. 1. ('. Swart l ev . . . .  . . .  4.1n.O!5 G love fastemng. :\1 . n. � h lpman . . . . . . . . . . . . . . . . . . .  hS.8t)t) R<t1 l way safety SIgnal . automatic. H F. Hunt . . . . 438,62;, 
Boot treemg machIne.  Copeland & Cnsp 4 18.hSl G l oves. etc •• ta!'ltell l llg' fO I·. lJ'. S. McKenney . . . . . .  43!1.0.,)4 Hail way �wItch cable. :-stafford & RobInson . . • . . 438.£50 
Bott l e. n u rSIng. J .  'Yo :\l c l{ m n o n . . .  . 4�.U,17 Gradmg machme, � .  Scholes . . . . . . . . . . . 4. IH,86:) R�Hl way �Y8tem, pneu matI c. G. W. h. mg . . . . . . . . . . 438.928 
Bott l e  seHls. etc . •  machme for Insertmg WIre loops G ram bmder mechamsm trIP, MIller & E l l Inwood 4.')8.70) Railway t l�. metal.  A. \1 K ramer. . . .  . . . . . . . . . .  438.764 m. W. Pamt er . .  . . .  • . . .  4�S.712 G rat e. H .  N. H e m i ngway . . . . . . . .  � 4'59.0()(-) H.aJ \ wav time SIgnal,  J1J. Fontame . .  . .  . . . .. . .  43�.S41 
Bottl e stopper. \V. Pamter . . . . . . . . . . • . 43.'-I.70B U rate for gaseous fuel .  C. G. Elwood . . 4ilS.74H Hal l way tro l lev SWItch,  e l ectrIC. H. W .  Marcy • . . .  438.894-
Bottle stopoer extr�ctor. W. Pamter . . . .  . • .  4,)S. 7 10  b- rlll d m g  m I l l .  R. H U.ll hes . . . . . . . . . . . . .  438,728, 4 1S.729 RaI l ways, buJ l d l llg t h e  car tracks o f  • •  T .  A. Holh-Bottle stopper fastener.  W. Pamter . . . . . . . . .  . 4 is,71 1 G U I d e  deVICe, P. L. Day . . .  4 lH.tiS3 d a y . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . • . . .  4,�.687 
Bottl Ing machme. W. P'u n ter . . .  . • .  438.'iOS Ham mock or hed s u p port. \V . M. Lyon . . . . 438.6 10 Razor strop. G. SpIess . . . . . . . . . . . . . . . . .  4:lS.f>4U Box. See Letter box. Pigeon hole box. Handle See A uger handle. Coffin handle. Hero l n n g  old rat l8 .  rol ls  for. A. Reese . . . . . . . . . . . .  438,642 
Box fa8tener • .  J. �-, Rutfecool . . . . . . . . . . .  . 408,756 Harness rosette. M. San soucy . . . . . . . . . .  . . . . . . .  Recorder. See RaIlway m lleage recorder. TIme Bracket. See Lamp bracket. H arro w. M .  M. G reen . . . .  . . .  . . . . . . . . . . . .  . . . . 4aS,U20 recorder. 
Brake. See Car brake VehIcle brake. Ilannw and c ultIvator, com bined, Ferguson & Reel. See WIfe reel. 
BrIck machme. G. Carn e l l . . .  • . .  4 l8.�86 M c K elior . . • • •  . . . .  . . . . . . . . . . . . . .  438,8S0 Regl ster. See AutographIC reglster. 
BrIdge detector and l O C k .  draw, J. T. Hambay 4 N.Oh� TI(Hvester and h usker, corn, Young's & Rlchard- Rmg See Spmnlllg rmg. 
Rrldge gate, draw. A. H. Sasse . . . . . . . . . . . . . . . . . . . 4{S.%1 son . .  . . .  . .  . . .  . . . . . . . . . . . . . . . . . . . . . . 438.972 Rlvetmg. J .  D. ,stlrckler . .  . .  . . . . . . .  . . . . . . . . . . .  4�9,04:3 
Brush,  'V. A. Relzer . .  . . . . . . . . . . . . . . . . . . .  4.')1'.bh4 IIarve<.l.ter. corn. Burrus & Hall . . . • • • • . . . . . . • . . • .  4.')8.7;)8 ltoad s.  rut cutter for log-gmg, Hose & Mooers . • . . . .  438,82!.l BrulSh. fountain markmg. J.  B H arn l'O . . . . • • . 43k ,h22 Hasp lock. W. H. PrICe . . . . . . . . . . . . . . . . . . . . . . . . . .  438.82 , I{o l l er. See PouncIng rol ler. 
B r u !". h .  stl pphng and stenCllmg. J. 1. Hansen . . . . . . 4�S ROS H at drewg a p paratus, M. Delohery . . . . . . . . . . . . .  438.t:iO.� Rol l i ng t m l l  appi tance. \V. H. Maddock . . . . . . . . . . . . 4'l9.078 
Buckle, B. H. Day, .1 1" . . . . . . . . . . . . . . . . . . . 4'�S.91 2 H eater. �ee Sold erm!! IrOT, h eater.. Roof. J. C. Zal lee . . . . . . . . . . . . . . . . . . . . . .. . . . .  48S.H7;\ BUCkle.  suspender. D. Llppv . .  . . . . . . . . . . . . . . 4 )R.R92 H eater . :\1. IJ. W. l\t art mot . . . . . . . . . . . . . . . . . . 438.1132 Rope. etc . Uluch m e for maklD/l, O. R. Kress . . .  " .  4.{8.627 B 1l1 ldmg con structIOn.  H . D. Hush . . . . . . . . . . . . .  4.'lS./l'; 8 H eatlllg furnace, H. S. H Ollghton . . . . .  . . • . . .  438.R87 ROll n d <Lbont. C. R. Hanson . . . . . . . . .  . . . • .  . 439.003 
Bung a n d  bu�bmg. \V. E Delehanty . . . . . . . . .  438.801 H eel burmshmlZ machme. A. B. )1'owler et at . . 4:i8,.�97 Sdek ti l l e r  and scooP. combmed, W. H. RobIn son. 4{S.948 Burner. See Gas or Oi l  burnet'. 011 burn er. Heel and sole edge blackmg machme. C ��. J .. elgh- Sud tron. J. Ii"". \" ood . . • . . . • • • . . . . . . . . . . . . . . . .  4,-i8.9t>R Burmng coal a n d  h ydrocal bon fuel I n  comblna- ton . .  . . . . . . .  . . . . . . . . . . . .  4:iil,OlR  Salve. tet t er. '1'. J .  Newbery . . . . . . . . . . . . . . . . . . . . . . .  4.'l8.6.% bon. apparatus for, A .  M a s o n  . . . . . .  • 4'"*1.852 IIeel t n m m m g  machme. G l idden & EllIott . . . . .  4.-W.Oti(j Saw gin.  \V. M Rrown . . . . . . . . . . . . . . . . . . 438.67b 
Burmng lIquid fuel  • •  wp,uat u 8 1or, W. M .  A b bott. 4�8.7HO Hm�e. � p r l ll/.!. \1. Redhnger . . . . . . . . . . . . . . . . . . . .  438.1-�1 Saw gummer and setter. G. S. Strom . .  . . . . . . • • 438.ti54 Burmsher. W. H. B o l e� . . . . . . . . .  4 {S.l-iOl i l o l d back �trap. \Y. A n derson . . . . . . . .  . .. 4.3S.H7 Haw set • .  l .luh n ston e . . . . . . . .  . . . . . . . .  4:)8.92i 
Buttoner, T. B. I l odge . . . .  431:1.751 I Holder. :-iee Bedclothes hold er. B l ackmg box Saw swagI ng [lJ ,whme. K B .  RICh . .  . . . . . • . •  4&S.Bt:il 
('amera. See P hotogra ph i C  Camera. hoidel . Bolt hol der. PhotographIC plate Sca l e  aTH1 ('al culator. combmed platform. M. 
Cam era. G. Rausch . . . . . . . . • . . . 4�8,8 a holder.  Lantern holder Screen holder. � pecu- Phel ps . . • . . . . . 438.75;) randv packmg tray. C. II. Bates . . 4 *'.OOt; l u m  h o l d e r  .. 'rag holder. Screen . .... ee Tab l e  screen. 
Car brake. D. L. Barne� . . . . .  . . . . .  . . .  4iK.673 IIook. See Hench hook �creen h o l der. WIre, P. W. ZeIgl er. . . . . . . . . . .  4.'l8.9i4 Car brake an d starter. C . . 1. Luce . . .  . . . . . . . . .  438.6!l4 Hor�t:!sh()e.  C II B. �chatz . . . . , . . . .  438.9:>2 Screw blan ks, manufacture ot, Nettlefold & Shel� Car couphng • .  1 �' Df'IScher . . . . . .  4-39.014 Horse" h o e  calk . d etachable.  J. C. IIIggms . . . . . .  43Q,008 don . . . . . . .  . . . . . . • . . . . . . . . . . . .  438.938 Car conpl mg.  W. J. Huston . . . . . .  . . . . . . . .  • . . . . .  4 {M.qZ;) Hose. ji'. (-i. Bot�f()rd . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  438."3ti Rcrew. rol l e d  wood. C. D. Rugers . . . . . . . . . . . . . . . . . . 438.754 Car couplIng • .  1 .  :11'. I.-eav ltt  . . . . . . . . . . . . . . . . . . . 4 �8.G I2 H o t  a I r  furn ace. O .  F .  W Ilson . . . . . . . . . . . . . . . . .  43R.607 Seal m a k I n /!  maf'hme. C .  C .  Ihll . . . . . . . . . . . . . . . . . . .  4.'l8.844 
Car couphng. A. C. Mather . . . . . . . . . . . . . . . . . . .  H:-;.tl'17 H ot water drallght t u be, C. D. IIunkmg . . . . . . . . 4 18.8 1 3  Heat. G \V Pepple . . . . . . . . . . . . . . . . . . . . . .. .  41S.!..J41 
Car couplmg. H. D. 'rabor . . . . . . . . . . . . . . . . . . . . . . . . 43.'i.717 Hub. w h e e l ,  T. M. HalJ . . . . . . . . . . . . . . . . . . . . . . . . .  4{S.9l1 Secondary biLtterv . �]. N. Re v m er . . . . .  • • • . . . .  438.827 
Car couplmg, R. I. "'''' hatlev . . . . . . . . .  . . . . . . . . . . .  4,{S.flU6 Hub. w h ee l  • •  f. M e M <thon . . . . . .  . . . .  . . .  . . .  . .  4B9,!H5 i"l.eed d l loltrJ bntmg d l i'i k .  Schaefer & M eh n ert . . . .  439.025 
Car door. gram. L. ReIfsn eIder . . • . .  . . • • . • • .  438:1,')7 H y draulIc engin e. G. \V Barrett . . . . . . . . . . . . . . . . . 4{-';.hOO Seed h u l ls.  ap paratlls for treatmg cotton, E. 
Car. meta lh c rai l waY. t .  W .  M .  SmIth . . . . . . . . . . . . 4 �9.0S,l) Hydrocal bon burn er. Wllson & :\1ason . . . . . . . . . . .  4 iB.Ri4 B o h n  . . .  . . . . . . . . . 4�.9S4 Cur.  m otor. E. V er�t rMete . . . . .  . . . . . . . . . .  . .  . 43R.i19 Ice sawl ll g  m ac h l lle.  A .  L St auffer . 4 iH.6 )1 �ew mg machme, ,v. F Beardslee . . . . . . . . . . . . . . 438.794 
Car, raI l way. \Y. '1' .  \V 1180n . . . . . . . . . . . . . . . .. . .  t�q.0�6 Indlcator Ree StatIOn l lI d l cator. Sewmg m aC'h me . M Lachman . . . . . . . . . . 4J8,690 Car ventIlator. H. F'. I l anms . . . . . . . . . . . 4;)9,OH5 I n kstan d or bottl e. \V. Rodlger . . . . .  . . . . .  4 {R.RQS � e w I n g  mcwhIne a n d  plmtmg attachment there-Cars. automauc meChftTllSm for Rtation mdICators ln sulatmg com pmntIOn. A. �. Mennez . . . .  . .  • 4 \h.tWS for. "T. 1\ HOlSe . . . .  . . . . . . • . .  4�{8.8n In raIlway. J. Kue1fer . . . . . . 43S.689 Insulating b r o k e n  wife. deVice for automatICal ly.  SewIng machmp. b utton hole • •  T Q. A. i l oughton . 438 812 CarR. nll l  l'\wE'epmg tllt achment for street, O. .\t . l\ ernstem . . . . . .  . . .  . . . . . . . . . . . . . . . .  . 4,�.SI4 Sewll lg mac'h l ll e  presser foot. L. A .  Harr tson • .  4'\8,62'& 

Sternoff-Beyer . .  . . . . . . . .  488.868 Insulator. �'. Miro . . . . . . . . . . . . . . . . . . . . . . .  . 4,-lH.'13t SeWInIl m a c h I n e  q U I l t I n g  frame. Urban & I{ m� . . . . 4{8.M2 Card settl ll g machme cntter. J .  A. I£lhson . . . . .  43�.Ob7 I n valId chaIr. �. Petry . . . .  . . . . . . .  . . . . . .  . . 438.H45 Sewlll /l mach l TI e  !'Ipool h o l d er. L. A. M I l l er • . . .  4,�.854 Cardmg en/;on e8. fleece dlVldmg attachment for. Iron. �ee Sad Iron. Sew l Il ll  maehuw t l l m m l n g  mel H .H l l s m .  '''Y o F.  
I .. eech & H H n e l �park . . . . . . .  . . . . . . . . . . . . . . . . .  4:l9.073 I Iron. e l Im I n at I n g graphItiC ('arbon from cast • •  J. Beard s l ee . . . . . .  . 438.700 Carrier. See Cash carrIer. B. Ren"haw . . .  . . . .  . . . . . . . . . . .  " H ' 43&,71:1 SewI ng m fH� h i n e�. mechanIsm for automatical ly V 8-rt, road, W. R. DoQr.e . . . .  , . . . . . . .  " . " , . " " ,  . . . . .  439�056 Irontn.: table, A. A. 'Va.::noll . . . . . . . . . . . . . . . . . . . .  , .  4SR,6()3 cnttmg b u tton ho!eli on, Tebbetts & Poggett . . 438.656 
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$titnfif i t  �mtri. tatt. 
8ewinjl paralle l  seaml"!, W. F. Beardslee . • . . . .  , . . . . 4:18.i95 
Shades. etc . • device t'or BupportinJ!. W. !\1 cCor� 

mack . . . . . . . . . . . . . . . . . ' . . . . . . . . . . . . . .  " " ' " 438.a;)j 
Shaping machine. U. Eberhardt . .  " . . . . . . . . . . . . . . .  4�.ti l �{ 
S h eet metal edging m ach ineR. scrap cutter for. A. 

P ll i n e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 438,84b 
Sh eet metal rol l s .  brtdle attach ment for, A .  P. 

• ·1 in e . .  . . .  " . . . . . . . . . . . . . ,  . . . . . , . . . . . > • •  ' . . . .  4::1...�.84f1 
Shelving. W C" Peckham . . . . .  , . . . . . . . . . .  , " ,  . . . . . .  438.f);-).\) 
S b e l v i IJ /l .  knockdown adjusta b l e. A. F, C. Garben 4;-::8.741 
F: h i p':;; rt�g t nl!. t h i m b l e  fOI' • •  J . •  J ,  Walton . . . . . . . . . . 4;:;S,W-t 
SL .oe u p per�.  construct  Ion o f .  F. S. M c K enney . . . . 4.-)S.705 
S h u t.ter bower. A. D. Hood w i n ,  . . . . ' . . . . . . . . , > 0  4,m.OOU 
S h u t l er or door. fire proof, C. H t. J o h n  . . . . . . . . . . . . . 4:{8.6.J2 
Shut ter. G. S. f1� 1 I 10tt . . , . . . . .  , . . . . . . . ' . '  . . • • • . . .  4.-�8,616 
Signal See Rai l way safety signa l .  Rail way time 

s i ,l! n a l .  
Skate Ahar pener. L J. Merri l l .  . . . . . . . . . . . . . . . . . . . . .  4�.fiOO 
S l ed bo l s t e r  oeari n g .  :\t c M a n n  & Rippon . . . . . . . . . . .  438,.06 
Sled prope l l er. l<'. �1 Noeche l .  . . . . . . . . . . . . , , ·  . . . •  o a  4a8.SW 
Sledges , p icks.  a n d  other too l s ,  portable rack for , 

C. A. & ,J . II.  M i l l er . . . . . . . . . . . . . . . . . . . . . . . . . . .  4:l8.7:l5 
Sltding g-ate . ft u t o matlc,  r.  W. E i k enbary . . . . . . . . . .  4:tS,S114 
Smoke consumer. J .  M u e l l e r  . . . . . . . . . . . . . . . . . . . . . . . . .  438.704 
S(l i d e r i n g  i l' On  h eater. 1£.  \V i l d i  . . . . . . . . . . . . . . . . . . . . . . 4;31'1,961 
Soldering mac h i n e  • .\1. .J er.se n . ,  . . . . . . . . . . . . . . . . . . . . 4;tS.926 
Sole�. mac h i n e  for s l as h i n j;:,  i n n er. F. D. Rich . . . . . . 4;-::S.tH ,\ 
S pecu lum . electrica l .  S. I I . Linn . . . . . . . . . . . . . . . . . . . . 4:38.8f11 
Spec u l u m  h u l d er, J. N .  'Va� h i n gton . . . . . . . . . . . . . . . .  43�1,028 
S p i n n i n g  ring.  L-. E. 'l'row bridge . . . . . . . . . . . . . . , . . . . . 4:*:;.r.60 
8pin ll 1 n �  s p i n d l e  l'm p port. Buttrick & F l anders . . . . 4aS.87� 
Spoke fap-j og macil l n e .  C. W. Cotton et al. . . . . . . . .  , 43!�,053 
S pr i n g. See Door Rpring. 
Stamp pac kage • .  J .  '1'. W ht l den . . . . . . . . . . . . . . . . . . . . . .  438.710 
Staple m a k i n g  mac h i n e. W. I. Ludlow . . . . . . . . . . . . . .  4.'-)\J.01i 
Stat I O n  indicator.  H. l'J. J e n k s _  . . . . . . . . . . . . . . . . . . . . .  439.00' 
Sta t i o n  i n d i ca t o r .  F. W. Sperry . . . . . . . . . . . . . . . . . . . . 4:{8,\-l57 
Station i l l d i cat.JT, e l ectric. G, H. Kirwan . . . . . . . . . .  43U,U15 
Stays, machine for making garment. B. B. Mor-

gan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  438.855 
Hteam en� i n e, H. A. G o v e  . . . . . . . . . . . . . . . . . . . . . . . . . .  43S.84 :{ 
Steam trap for radiators. (i'. G. Procunier . . . . . . . . .  4&8.i--2.� 
Stonk i n g  s u p p o rter.  I:£ . !;. Smith . . . . . . . . . . . . . . . . . . . . .  43t-\.i--67 
Stone pol ishinll machme, McLean & Lewis . . . . . . . . 438.6:15 
Stooper. See B o t t l e  stop per. 
Stovepi pe s h e l f. '1'. B. Ward . . . . . . . . . . . . . . . . . . . . . . . .  4:lS.BBt 
Stoves. wick tube for O i l ,  C. P. Goss . . . . . . . . . . . . . . . . 438.8!2 
Strap. See I :l old back strap. 
Strap coupl ing. J.  �1 . Harper . . . . . . . . . . . . . . . . . . . . . . . 438.&09 
8tutf c h e�ts. Htljtator for, .\1. D. Currier . . . . . . . . . . . .  4:�S.nOti 
S t u m p  extractor, ,J . D. M cElya . . . . . . . . . . . . . . . . . . . . . 438,u:14 
�u pport er. See Stocking s u p porter. 
Surgical tent or d i l at or. T. G. Knight . . . . . . . . . . . . . . . 4:{8.n2� 
Suspenders, I I .  Lieberthal  . . . . . . . . . . . . . . . . . . . , . • . . • .  43!:!.mM 
SwH,c h .  See R a i l way s w i t ch .  
Syrinl!e. H. C.  Barker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  438,!lSO 
Table. See Iron ing table. Veterinary operating 

table. 
Tab l e. �J.  A .  Reed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4�8.947 
Tab!e scree n .  L. S p i kes . . . . . . . . . . . . . . . . . . . . . . . . . . . .  438,U58 
Tabl et. for ro l l  paper. writing. Wein man & 

Euchenhoter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  438.871 
Tab l e t s, mach i n e  tor compres�ing. 1'-". W .  Jordan . . 438.70.1 
Tack d r i v i n g  t.ool .  M, A. S h e l d o n  . . . . . . . . . . .  , . . . . .. . .  408.865 
Tag holder,  R. Stewart . . . . . . . . . . . . . . . . . . . . . . . . . . . . 438.769 
Tan k.  See Water c l nset fl ushing tank.  
Tapping or conn ecti n ll  brancb.es to pipes, method 

o f  and mach i n e  for. P. ll:ley . . . . . . . . . . . . . . . . .. . . . . 4R8.740 
Telep h o n e. A. J. Mc Donald . . . . . , . . . . . . . . . . . . . •. . . . .  438.fi3'� 
rl'eleph one. J. W .  MacDonough . . . . . . . . . . . . . . . . . . . . .  4;{S,818 
Telephone,  W. L. Rich ards . . . . . . . . . . . . . . . . . . . . . . . . .  4:)H,�28 
Telephone. J. C. Ii. Stut . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  438. 784 
T e l e p h o n e  exchange a p paratus, F'. G. Beach . . . . . .  4:)S.!-l82 
Tele phone tran�mitter. A. J . .\l ac Donald . . . . . . . . . .  43S,6:�l 
Tension devi ce, A. E. I:i: l i I n wl)od . . . . . . .  . . . . . . . . . . .  4XS.fH fl 
T h eatrical applian ce, .J . A rt h u r  . . . . . . . . . . . . . . . . . . .  43b.9'S 
T h i l l  or pole for vehicles, foldinil. J.  D. Raftens-

berger . . . . . . . . . . . . . . .  . . .  . . .  . .  . . . . . . . . .  . . . . . . . .  . . . . 438.946 
Tie. See Rai l way tie. 
Time record er. H. R. A dams . . . . . . . . . . . . . . . . . . . . . . .  43B.Hol 
Tobacco extract, U. Endemann . . . . . . . . . . . . . . . . . . . . . 438,!J9:3 
Tooacco pouch, J .  Burbridge . . . . . . . . . . . . . . . . . . . . . . . . 4:}8.79d 
Towel rack. 8. Lightburne. Jr . . . . . . . . . . . . . . . . . • • • . . .  4:m.0l!;l 
'Toy. locomotive. J. Hanley . . . . . . . . . . . . . . . . . . . . . . . . . 43�.OIi4 
Tuy tarJ[et. I-J;. E,  Lommatzsch . . . . . . . . . . . . . . . . . . . . . . . 4:19.082 
Tracing w h eel . E. K lo p p  . . . . . . . . . . . . . . . . . . . . . . . . . . . 438,7�4 
Tran!olporting loads b y  means of traveling ropes or 

cab l t-' s .  a p paratus for. J. P. Roe . . . . . . . . . . . . . . .  4.1H.9t9 
Trav eler c l earer. C. E. 'rrow bridge . . . . . . . . . . . . • • . . . .  4:{8.o5� 
TrUCk, sel f-oi l i n g  car. H. M. G ood man . . . . . . . . . . . . .  438.W9 
Trunk, wardrobe, ti-. N. Kle in . . . . . . . . . . . . . . . . . . . . .. . .  4;)8,889 
Tub. See Bath t u O .  \Vash tub. 
Tug. shaft. C. W .  Haas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  439.002 
Twi n e  trom straw, machine for making. B. M. Wat-

k i n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  438.745 
Twisti ng machi n e .  �tra nd.  J .  \V. M artin . . . . . . . . . . . . 4;i8.600 
Ty pewriting mac h i n e ,  B. A .  B rooks . . . . . . . . . . . . . .  488.985 
T y p ew riting mH.chine. D. W. Dodson . . . . . . . . . . . . . . .  4;-::H.724 
T y pewriting machille, .J . H. Forrest . . . • . . . . . • . . . . .  43R.fil7 
Ty pewriti n g  machine • .,--'oss & Keith . . . . . . . . . • . • . . .  438.�t16 
T y pewriti ng machine, M. J. Hewl ett , . . . . . . . . . . . . . .  4&'.068 
T y pewriting machi ne, 1.. 1\ W ei8s . . . . . . . . . . . . . . . . . .  4,)8,665 
TypewrlUng mactl i n e ,  p, P. \V enz . . . . . . . . . . . . . . . . . . 4.j8.!lti5 
T y pewriting machine,  E. If. youngs . . . . . . . . . . . . . . .  438.B71 
Ty pewriting mac h ines. automa tic type cleaner 

for, J .  IV . G i bboney . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  438.618 
Typewriting machines, ribbon feed sh ifter for, C. 

Spiro . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  43R.�01 
U m b rel la. J. Bergesen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4:18.983 
Valve. c ut-off, A. E. Norris . . . . . . . . . . . . . . . . . . . . . . . . .  4�,ti37 
Val v e  gear for gas engines or petroleum engines, 

O.  Vogelsang . . . . . . • • . . . . . . . . . . . . . . . . . . • . . . . . . . . . .  438.785 
Vau l ting bo rse. R. Reach . . . . . . . . . . . . . . . . . . . . . . . . . . . 4�S.U-lO 
V e h i C l e  brake, automatic. R. O. 'Wood . . . . . . . . . . . . .  438.6h9 
V e h i c l e  j u m p  seat, Hess & Hawes . . . . . . . . . . . . . . . . . .  438 .Sb-t-
Vehicle. sh ift.i ng seat. M. M. Dennett . . . . . . . . . . . . .  48t'i,6 1 0  
Vehicle. two·wheeled, W .  D. Harper . . . • . . . . . . . . . . .  438.7-t2 
Vending machine, �". G. Dieterich . . . . . . . . . . . . . . . . . .  4;W,030 
Ven t i l ator. See Car ven t i l ator. 
Veterinary operat i n g  t.able, M. M. Copp . • . . • • . . . • . . 4:39,052 
V i se. S. II. Randal l  . . . . . . . " . . . . . . . . . . . . . . . . . . . . . . . .  43�,82ti 
W a l k i n g ,  r u n n i ng.  and jumping. apparatus for 

faci l i tating. N. Yagn . . . . . . . . . . . . . . . . . . . . . . . , . . . . .  43R.S30 
Wash tuo.  M. 1.1. W. Martinot . . . . . . . . . . . . . . . . . . . . . . . . 4;{8,�j30 
W at c h  keys. manufact u re of. R. H. Frankl in . . . . . .  43\),059 
'V lltches, hair spring- collet fol'. W. E. Banta . . . . . . 4;)8.672 
Water alarm. e lectrical,  �" . . :\1 .  Ashton . . . . . . . . . . . . . .  4a8.5�b 
W1lter closet fl ushing t.ank, A. Haarlander • . . . . . .  43!l,062 
Water c l oset. pum p. W. D. Baxter . . . . , . . .  " . . . . . . . . .  4;)8.\)81 
Water wheel. turb i n e. N. I,... .  Burnham . . . . . . . . . . . . . . 4:18.878 
Weigher. grain, J .  H. Poulter . . . . . . . . . . . . . . . . . . . . . . . . 4:-;\1.024 
Weldi nJl. electric. E. T homson . . . . . . . . . . . . . . . . . . . . . . 438.657 
W heel. See Tracing w h eel.  Water wheel. 
Winding cott o n ,  etc . •  upon cores, machine for, C. 

�'. Bradford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4�8.!II0 
Wine cool er. A .  S. �l orton . . . . . . . . . . . . . . . . . . . . . . . . .. . . 43�.()84-
'V i re reel . J. A. Truman . . .  . . . . . . . . . . . .  . .  . . . . . . . .  4:{8.71B 
Wire tighten er. J. Hutchins . . . . . . . . . . . . . . . . . . . . . . .  4il8,730 
W ire w i n d i n g  machines, tension regulating- device 

for. C. S. Strowbridge . . . . . . . . . . . . . . . . . . . . . . . . .  438.782 
Wood to pulp,  m achi n e  for �rinding, E. R. M ar· 

shall  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4,')8,638 
Wool combing machine. S mith & Stake . . . . . . . . . . . . 438.755 
Wrench .  See Nut wrench. 

DESIGNS. 
Badge. W. H.  U pton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20,212 
Ban ner, hanging • .  1. Kevan . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20,2;)4 
Bridle b i t. P. llschwend . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20.210 
Button. l .  S i p pi l i .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20.21G 
Harne. C. B. Rosenburg-h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20,2:15 
Inkstand. C. Mc K eraban . . . . . . . . . . . . . . . . . . . . . . . . . .  20.211 
J{ nitted fa bric. ll'. L. W iggin . . . . . . . . . . . . . . . . . . . . . . . . . .  20,21'1 
Oiler. W. Voge l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20.Z17 
Pen holder, E .  S. J o h n son,  Jr . . . . . . . . . . . . . . . . . . . .. . . .  20.215 
Roofi ng ti l e. G. H. Babcock . . . . . . . . . . . . . . . . . . . . , . . . . . .  20.2;)2 
Shel t bracket. M. D . •  J ones . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20.2;;;; 
Smoker's set. J. C. Dowd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2O,;!OB 
Stove, heati ng, I. De Haven . . . . . . . . . . . . . . . . . . . . . . . . 2i1.20S 
Wagon body. H. C. Arm strong . . . . . . . . . . . . . . . . . . . . . .  20.2 1 4 
Wall paper, C. Booze . . . . . . . . . . . . . . . . . . . . .. . . . .  2O.�I� to 20.Z:n 

TRAD E MARKS. 
Ammonia, prepared, Lasker Brothers . . . . . . •. . . . . .  ]8,545 
Ci gars, J.  W. Craver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18,538 
Den tal goods and materIal s  of all kinds.  R. S. 'Vii· 

I iams . . • . . . . . , . . . .  . . .  . . .  . .  . . . . . .  . . . . . . . . . . . . . . . . .  1R.549 
; :' J o llr. w h eat. Sleepy Eye Roller Mill Co . . . . . . . . . . . .  18.547 
,\ eat. l iquid extract of, Liq uor Carn is Company . . .  1 8-,54-1 
.'.li n eral waters, n atural. Excelsior Springs Com. 

pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18.54� 
M u � l i n  and other cotton goods. A l hion Com pany . . 18.5-1-8 
N a p h tha. Climax Gasolene Company ,  . . .  , . . . . . . . . . . .  18,540 
Pain ts, driers. w h itB l ead, stove poli�h.  and stove, 

furnace. and roofing cement. W .  Connors . . . . . . .  lS,539 
Tea. (T. T. Goul d . " . . . . .  . .  . . . . . .  . .  . . . . . . . . . . . . . . . . .  lR,541 
Teas. Lievre. �'ricke & Co . . . . . . . . . . . . . . . . . . . . . . . . . . ] 8.546 
W as hlflg compound. Crystal Tablet Compan y  . . . . . •  18,542 

A Pr inted COPY' of the specrflcation and d rawin g  of 
any patent i n  {,h e  foregOing l iflt  will be furnished from 
this office for 25 cents. In orderi ng please state the name 
and number of the patent deSIred. and remit to Munn & 
Co., 861 Broadway. New York. 

Inside Palre. eRcb lnaertion . .. .  "-!i cents R ltne. 
Bact, Pnlle. ench I n sertion - po - 51 .0n a l ine .  

tJ.1h e  above are c harJ.;!es per agate l ine-about eight 
words per l tne, T h i s  notice shows the width of the line, 
and is set in  agar,e type.  Enl!ravings may head adver
tisements at the same rate per agate l i n e. b y  measure
ment. as the letter press. Advertisements must be 
received at publi cation office as early as 'rhursday morn
mg to appear in next issue. 

U SE A DAMANT WALL PLASTER 
I t  is Hal'd,  Ueulle, a n d  A d

hesi,'e. Does not check o r  crack. 
It is i m pervious to wind. water, 
and di sease germs. I t  dries in a 
few hours.  It can be applied i n  I kind of weather. It is in ,i!en-

I use. Licenses granted tor the 
rnixing.usinll, and gel l ing.  
A ddress A D A M A NT MFG ,  CO 309 .E. Gel l ese� !'"tot., ======!:==� ______________ ���··�y�r�lI�c�u8_ e_. __ N_._� 

SEWING :MACHINE :MOTOR FOR AMA-
teurs.-By C. �. Parkhul'st. Descri ption of a very sim
p l e  and etrectlve motor. wIth laminu[ed armature, of 
suffident power to actuate a sewing machine. With 1 1  
engravings. contained in S C I I� ."\ TIFIC Al\I E H ICA J'-' 
S I · I > P L �;ME:.rT. No. 7 a 9 .  Price 10  cents. To be had at 
this office and .from all newsdealers. --------

Screw Cut .. 
ting Automatic Cross Feed, etc. 

Catalogue Free 
of all OU)' 

,.... ....... � . .  �- .... Is kW _ --

To convince everybody, before subscrib
tng, of the high quality and interest of our 
BeautiCully Illustrated journal in its 
new form, we will send to any address 

3 N�W\\,e,y-.s 8� 
\ 0  Cent s. 

These numbers contain the first chapters 
of " Jeph thah's Daughter," by Julia 
Magrudm' ; of " Reuuited," a charming 
novel by a Popular So u theru A uthor. 
---Eight !!Ihort Stories by A.melia 
E. B arr, Harriet Prescott Spofford, 
Maurice Thompson and others.--A 
character sketch of Henry Woodfin 
Grady, by Oliver Dyer, author o f  
" Great Senators oC the "United State .. , "  
running through three numbers. with a life
l ike fnll-page portrait of ]\fr. Grady. Ten 
articles of world-wide interest and value 
by James Partou, In. W. Hazeltine 
and others.--- Sparkling Editorial .. , 
Illnstrated POCIUS, Helen Marshall 
North's chatty column and the vast quan
tHy of other delightful reading matter of 
interest to all members of the household, 
go to make up the most perfect National 
F a m ily Journal ever offered to the 
American people. Send ten cents for these 
three numbers and judge for yourself. 
Subscription price, two dollars a year. 

NEW YORK LEDGER, 
ROBERT BONNER'S SONS, 

SEBASTIAN, MAY & 
Improved Screw Cutting 

���e�LATRE 
Drill Presses, Chucks,  Drills, 
Dogs, and machinists' and ama-
teurs' outfi ts. Lathes on 
Catalogues mailed o n  
165 W. 2d St., 

ROCK D R I L LS 
AI R COMPRESSORS ,  

M I N I N G  A N D  OUARRYING MAC H I N ERY, 
I ngerso l l - Sergeant Rock Dri l l  Co. 

N o .  1 0  PARK PJ, A e E ,  I'> E W  ¥ORK. 
Send for Complete Priced Catal ogue. -_._-------_._-------

I
N

Jo���:n'!�e� �rC:el;l���ty (:JJ��e�[��
i
���ll��d� 

All kinds first-class lathe, planer, and b e n eh work. Par .. 
ticuiar attention to special machi nery, t o o l E<o, d i es. and 
press work.  Safety COll struction Co., 143 & 14-5 Elm St., N. Y 

ShIDman Automatic Steam Engine 
O i l  or N atural Cas Fuel.  

1. 2, 4. 6, and 8 Horse Power Sin�de, 
8. 12, and 16 H or�e Power Compound 

Over 2 ,500 In  Actual Use. 
Canndin.n PatentN may now be obtained b y  the 

inventors for any of the i nventions named i n  t h e  fore
going list. provided t h e y  are s i m p l e. at a cost of $40 
each. If  com plicated. t h e  cost will  be a litt le  more. For 
lull instructlonF4 address Munn &. Co . . :*,1 Broad way, New \: or\<. Other foreign patents may also be o btained. 

A utomatic i n  bot  h fuel and 
water supply. requiring no 
engineer. Send for Cata
logue. Mention S (' I .  AM. 
8h��':i�m��\it�:et�O •• Bostoo, Ma8s. 

LIGHT It W£t"lS' PATENTS. � 

B I T 
Bore. ""llHIO'l'H ROU ND,  O V A l" 
and "'QUA RE 1I 0 J,ES. lUortislng 
Escutch eoll l!6 .  C o r e  Boxes, etc.  In. 
val ua b l e  to Carpenters. Cabinet a n d  Pat. 
tern "'lakers. Heceived Highest Award 
A m erican I n �ti tute. �ew York. Sen d 
$8.00 for set (% to 11-8) , in Ileat case, or 

5OcJR'Iij'��1�8i\:'l'f
a

�1"(j�
re

flli�ll ,�I�Ij[�\i,d �
i
;;:. 

1,. ll'Iniden 1�llll e ,  New York. 

IW) Punching Presses 
d DIES AND OTHER TOOLS .w llHl llWllllaetun! ohD ltlad& oI  

SHEET METAL eOOD., HAMMERS DROP FORCINes, .... 
.Stil" " Parker Press Co,. 

Bl141l1f.1awa,COIIL 

53 PR INT ING PRESS. �Hl�f:�}t�� 
logue for two stamps. Kelsey & Vo., Meriden, Conn. 

PROPERTI ES OF ALUMINUM.-BY 
A. E. Hunt. ,J . IV. I,angley. an d C M. Hall. Purity of 
a l um i num and processes of m anufacture. Properties 
with respect to speCific gravity. A ction of heat on alu-
�:�gl�tf ��;�
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tained in ScrE:\'T I FIC AMLCR i l A N  � I' PPLI':M I';NT, No. 
7' �) O. Price 10 cents. To be ha.d at this office and from all newsdealers. 

KEEP COOL ! VI,ARK'S 
light - Runn i ng Ventilati ng 

F..A.JSrS. 
Adapt.ed for Venti lating and Dry_ 

ing of every d escription. 
Catal og u e  free. 

(';EO. P. el.ARli., 
Box L, W i n dsor Locks. Con n .  

_____ Jas. GoJdl'lm i t h ,  A gent, 7'44 B'way, New York. 

ALU :\<l I NUM. --DESCRlPTION OF T H E  
meth�d o f  manu fa�tur i ng this metal from crYO l i te a s  

���l� 19���;::.
e 
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u
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S [T P I 'LF.M I' NT. No. 7 3 1 .  Prfce 10 cents. To be had at 
tbis office and from all newsdealers. 

The most 8uece!lsful Lubricator 
:for Loo!le Pulley s In U8e. 

U Z E N ' S  PAT E N T  
P U L LEY O I L E R  

Highly recommended b y  those who have 
used them for the Pli,st (OUT yeat's. Prices 
very reasonable. Every user or machin· 
ery should h ave Our " Catalogue No. 56," 
sent free. Mention this paper. 
TAN DL'ZEN k TIFT, Cln�iDDatl, Ohio. � P O P  S A F ETY VALVE Ot\B�WATER RELIEF VALVE 
!J I. IMPROVED STEAM GAGE 

"' - "  STEAM ENGINE INDIOATOR 
S i n g l e  l Ie l l ( ' lt i ln e  '\' h i !ll t l p� and all In struments 

used in connection with Steam, Air and W ater. 
.sule A {Jrnts Jor Clark'li Ltnen Eire H08f. 

N E W  YOHK. LONDON. 

CROSBY STEAM GAGE & VALVE CO. &�.���,:cMn�:: 

REFRIGERATOR. 
Directiol!ls and Dimensions for construction, with one 
Illustration of cold house for preserving fruit from 
season to season. The air is kept dry and pure through .. 
out the year at a temperature of from 34° to 36°. Con .. 
tained in SCIEN TIFIC AMERICAN SUPPLEMENT No. 1 16. 
Price 10 cents. To be had at this ollic€ and of all news. 
d2alers. 

LIGHTNING WElL -SINKING MACH INERY  MANUfACTURERS.  
Hyrdaulic, Jetting, Revolving, Artesian, 

Diamond Prospecting Tools, Engines, Boilers, 
Wind Mills, Pumps. Eneyclopedla, 1 ,000 

engravings, Earth's Strata, Determi· 
nation quality water; mailed,25c. 
Tbe American Wel l Works, 

Aurora, III. f 11 & 13 S. Canal 
St,., Chicago, Ill. 
t 113  Elm St., 

l Danai, Texas. 

OIL WELL SUPPLY CO. Ltd .  
9 1  & 9 2  'V A '.I' .:R STREET, 

.PI Usbur "h , Pn., 
M anufacturers o f  everything needed for 

.A.:Ef,. T E S :!:-""'- :LV �:l!JLLI!SI 
eith er G as. O i l ,  'V ater, or �J in eral 

'rests. Boilers.  Engi nes, Pipe, 
C o rdage, JJri l l i ng Too l s .  etc. 

I l l n st.rated ca!al o�ue, price 
lists and disco u n t  sheets 

o n  req uest.. 

ARTESIAN 
Wells, Oil and Gas Wells. drilled 
by contract to any depth, from 5C 
to 3000 teet. We also manufacture ����[��g c���r:r��ni::�� able Horee Power and Mounted Bteam Drilling Machines for 100 00 
I){lO ft. Send 6 cents for illustrated 
catalo/otue. Pie l'ce A I ·tt'sian 
aalli�!�

l
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[N OVEMBER I ,  1 890. 
STEVENS PATENT 

SPRING KEY HOLE CALIPERS 
r"'�""'1110 Ideal, No. 68. Price. by mail. 

3 inch . . . . . . . . . . . . .  $1.15 1 4 inch . . . . . . . . . . . $1.5fJ 
Same size screws are u sed on both the Ideal 

and Leader grade. We can furnish with either 
the Ideal Patent. or the Solid Nut . 

Ideal and Leader Spril,g Dividers and Cali-
�"i�� �:���n)�f:,c�;o��ges, Dept h Gauges, and 

in!"" Illustrated cat.alogue free to all. J. S'I' EVENIS ARM.S & TOOL CO., 
P. O. BoX �80, Chicopee Falls, Mass.. 

RAILWAY AND STEAM FITTERS' SUPPLIES 
Rue'S Little Ginnt I njector. 

SCREW JACKS, STURT EVANT BLOW ERS, &c. 
J O H N  !'!. URQUHART. 46 Vortlnndt St., N. Y. 

'II ::s: E 

� t i t nt if i t  �mtr i  c a u  
E!'!TA BLJ!'!H lm l S46. 

Tbe Dlost Popular Selentille Paper in  tlte World. 
Ooly $3.00 a Y�nr, Includinfl l'ostnge. Weekly. 

:)2 N umber� a Year. 

ThiN widely ci l"ClI l nted and splendidly 1l1ustrated 
paper fs pu b isbfd weekly. Bvery n um ber contains six
teen pages of useful information and a large number of 

uriginal engravinlls of new invent10ns and discoveries .  
repreRenting Engineering WOrks. Steam ,\ l 11chinery. 
New [nventions. Novelties in Mechanics, M a nu factures . 
CbemistrY, l£lectricity, Telegraphy. Ph otography, Archi
tecture. A griculture. Horticulture. Natural Hisr.ory. etc. 
Complete List of Patents each week. 

Trr il ls of !'!4l1 bMCI· ipt. i on .-One copy of the SCIEN

TIFIC AMERICA N will be sen t for one year-52 numbers
postage prepaid. to any subscr iber in thG Unit ed States, 
Canada or Mexico, on receipt of dl l·,.�e d o l l  I I  I'''' by the 
publisbers j SiX mont!:;s, $1.50 ; three months. $1.00. 

C l ll h,ll .-Special rates for several nameR. and to Post 
�1 asters. 'V rite for part\culars. 
'rbe safest way to re-mit is by POBtal Order. Draft, or 

Express Money Ord er. Mont"!y carefully pln ced ins ide 
of envelopes, securely sealed .  and correctly u d dressed 
seldo m goes astray. but is at the sender's rIsk. Ad .. 
dress all letters and make all vrders, drafts. et c., pay· 
able to 

�UNN & C O . ,  
36 1 B roadway, N ew Y o r k .  

T � E  
Scientific American  Supp lement. 
ThiS fs a separate Rnd distinct publlcntlon from 

THE S e t  IC :\' 'l'IFIC AME R I CA N . but is uniform therewith 
In Size,  every numuer contai n i u g  sixteen large pages full 
of en�ravjngs. many of which are taken from foreign 
papers, and accompanied with translated descripi ions. 
TH E!: S f' I }f. f' T I FI C  AM I!:R I CAN SUI 'PL II;M I1; N T  J s  published 
weekly, and includes a very witle rRnge of contents. It 
presents tbe most recent papers by eminent writers in 

all the prin Cipal departments of � cience and the 
U seful Arts. embraCing Biology. Geolo'l'Y, Mineralogy. 
Natural History. Geof;!:raphy. A rchreo]ogy. Astronomy, 
C b e l l l istry , ElectriCity, Light . Heat, :\l echanical Engi
nee i'J n g .  Steam and Rn.ilway Engineering, "l in ing, 
Ship Building, M arine Engineering, Photogrllphy. 
Technology, Manufacturing Jndustrl es, Sanitary En
gineering, Agriculture, Horticulture, DomestIc Econo
my, Biogra p H y. Medicine, etc. A vast amullnt of fresh 
and valuable information obtainable in no other pub· 
licatlOn. 

The most important Engineering Works, �I echant&ms, 
and Manufactures at home and abroad arp. illustrated 
and described in tbe SUPP LEM E � T. 

Price for the S ('Pl'LEMENT for the United State. and 
Canada. $5.00 a year. or one copy of the SCIEN TIF[C AM

Ell UICAN and one copy of the SUPPLI�M II:NT, both mailed 
[or one year for $7.00. Sing l e  copies 1 0  cents. A ddres. 
and remit by postal order, express money order, or check. 

lll U I'> N  & Vo . . 3 6 1 Broadway, N. ¥ . ,  
Publishers SCIK,,"T I F I C  AME l tICAN. 

• 

Bu ilding Edition. 
THE SCIENTIFIC AM ERICAN ARCHITECTS' AND 

B U ILDERS ' EDITION Is f ssued monthly . $2.50 a year. 
Single copie,. 25 cents . �'orty Jurge quarto pages. equaJ 
to about two h undred ordinary book pages ; forming a 
large and splendid M.agazilH� of A .. chi I eCl n l't�, rich ... 
ly adorned with €leQant plates in colors. and with other 
fine engravings ; iHustrating the most interesting ex
amples of modern Architectural Construction and 
allied s ubjects. 

A special feature is the presentation in each number 

of a var iety of the latpst and best plans for private resi .. 
dence�,  city and country, including those of very mod .. 
erate cost as wen as the more expensive. DraWings in 
perspective and in color are given, togeth er with full 
Plans. Spec fications, Sheets of Details. Estimates, etC. 

The elegance and cheapness of this magnificent wurk 
ha.ve won for it the Larllcst Ch'cu la l i on of any 
Archltecmral publication In the world. Sold by all 
newsdealers. $2.50 a yea�. Remit to 

MUN N & CO., Publishers, 

361 Broadway, New York. 

m a t ,e n t � .  
An deutsche Erfinder. 

Die grosse und thfitige Kla.se der dent.chen Eriinder 
in den Vereinigten StaateN. macheTl wir 1:o>esonders dal'auf 
aufmerksam, dass un�el'e Firma durch ihre Vel'bindun .. gen mit Wa�hi l lgton nnd d·,·lI ellropaischen Haupi stfid ... 
ten, besondere Vortheile zur Erlangung von in- und aua· 
liindischell PatelJtell bietet. 

Jeder Erfinder, gleichviel welcher Nation alitiit an!>e
\l orig. ist durch dIe libentlen PHtentgeSt'tze del' Vereimg
ten Staaten .zumPHteIlt�chutz fiir Erfindungen bererht.igt. 

Unsere FIrma ist bereit, gesl utzt anf t:lne 45 jah" iga: 
Erfahrung, dentFche Erfin der jedpr Zeit 7.U b('rathen 
lind  ihl len behii lfiich :lU sein 7.U massigen Preisen raseh. 
und piinktlich Patente ,n erlangen. 

Unsere deutsche Abtheilnng wild von fiih igen deut
schen Ingenieuren gelei1et welche in der Office mit per-
80nlich vorsprechenden Erfindprn direkt verkehren. und 
Hath nnd AIIsknnft gehen. - Un .ere welthekamlta und 
popnHir gelutlten e  Zeit--chdft der " Sejel.tine A mpriean'" hesp " icht in ihn'm �paltpn die hedentenderf'll Erfi.ndun�en 
oer Nenzeit.. Eine kl lrze BeRchreibnng- von E'  findungpn,. 
die durch IIns patentirt werde n ,  gehen wir unentgeltlich 
in nn:,erer Z'''it�chrift. 

Corrt-'snonnemr. in deutscber �prache erbeten. 
Pamphlet, in dentschf'r �prache, iiber Patente wird auf Verla.ogen frei zugeschkkt. Man adressire : 

MUNN & CO., 
a61 Broadway. N"w York. 

© 1890 SCIENTIFIC AMERICAN, INC.



NOVEMBER I ,  I 890., 
An Encyclopedia of Useful Tech

nical Knowledge. 
A weat Labor, TIme, and Money Saver for Practical Men. 

JUST READY. 
P rice $2.00. 

Free of Postage to any Address in the World. 

T � E  

E ngl ish and AmerIcan Meciiinic 
AN EVERY-DAY HA"D-BOOK F O R  THE WORK

SHOP AND THE F A CTORY. 

Containing several thousand Receipts, Rules and Ta .. 
bles in t l ispensable to the Mechanic. the ,\ rtisan and the 
.\l anufacturer. By B .  Frank  Van Cleve. A New. Re
vised , Enlarged and Improved Edition. Edited by 
}1�mory Edwards. M.E . •  Author of · 1  The Practical �team 
J�ngineer 's Guide," ., A Catechism of the Marine 8team �g/t\��: "��Cp'a:��: l���;r�\�esdel�Y p8;in��a�a'thn:Sma?t�; covering an extreme ly wide range of usefUl technical 
information for all classes of mechanics and ('ther prac
tical men. 
lr Price $2.00, free of postage to any address in the world.. 
� A circular oj 24 pages, showing the full 'l'able of Con
t.ents of this valuable book, lvill be sent free and free of 
postage to any one in any part of the 'world who 'will fur
nish 'Ie with his address. 

H E N R Y CA R E Y  B A I R D  & CO.,  
INDUSTR[AL PUBLISHERS, BOOKSELLERS & IMPORTERS 

S10 Walnut St . . Philadelphia, Pa •• U. S. A. 

Experimental Science 

B y  GEO. M .  HOPKINS. 
740 P ages. Over 680 I l l u strat ions.  

P R I C E ,  by m a i l ,  postpaid,  $4.00. 
SEND FOR FULL ILLUSTRATED CIRCULAR 

AND TABLE OF CONTENTS. 
This is a book full of mterest and value for teach

ers, students, and others who desire to impart 
or obtain a practical knowledge of physics. 

M U N N  & CO., Publ ishers, 
Office of The Scientific American , 

361 B ROADWAY, N EW Y O R K .  
Wbat the PJoess says o f  " Experimental Sclenet"." 

., Mr. Hopkins has rendered a valuable service to ex
perimental physics." -E-ventng Pos.t. 

.. The book is one of very practIcal character. and no 
one of a scient ific turn of mind could fail to find in Its pages a fund of valuable information." -Electrk Age. 

.. The electrical cnapters of the book are notably good, 
snd the prac tica l instrUction given for buildinlI ::simple 
electrical machinery may be safely carried out by those 
-not. a few-who like to make their own apparatus."
Electrical vVorld. 
il;��t�.itr��:hi�hSh:��
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another so long, and , instei-1d, oRer'3 a set of experiments 
which are largely of a novel character and very strik
ing."-EngineerLn(J and Mining Journal. 

• •  W e  commend it most heartily to all teachers . "
lr ormal Exponent. 

" It is a ,reat to read a book of this kind, that sets 
forth the principles of physics so fully. and without the 
use of mathematics." -'l'he Locomoti/x. 

• •  All teachers of science are aware that real know. 
ledge is acquired best by the student making experi. 
men(s for himself. and any on e who points out how 
thost3 experimen ts may be easily made is dOing excellent I 
work."-Engl ish j\fechanic anlt H�orld oj Science. 

h The work bears the stamp of a writer who writes 
noth1ng but with certainty of action and result, and 01 
a teacher who impart8 scientific information i n  an at
tractive and fascinating manner." -A.merkan En...ginee,r. 

H It should be found in every library."-Engz.l,sh �[e
chr1:nic. 

. .  '!'he book would be a most judicious holiday gift." 
Enqineerina and 1\1 in'ino Jour'll/II • 

. . The portion of the book devoted to dynamic electri
city covers over one hundred pages. and is extremely 
interesting and valuab le. " -Hrooklyn Standard. Union. 

U D irections are given for demonstrating most of the 
laws of phy�lcs, with �very-day tools and common ap
pliances." -Aml' l'lcan jJl1otographer. 

U Many of the experiments are new to print, while :�d�?t� ����
l
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an', Improved Time Det ector 
� with Safety Lock attach

ment. Patented 1l'l75-tl-7-
8().81. Beware of in
fringementR, rt'his 

":" � '.'"..,�,"�.::' :��; Ivaiual)lej�or-i!iiJg;, 

N!!! YORK BELT.NO AN D PACKINQ C2_! 
JOHN H. CHEEVER, Treas. 1 5  PARK R OW, New York. 

OI,DEST and LARGES'!, lllallufacturers ill the United States of 

VULCANIZED RUBBER FABRICS 
For Mechauical Purposes. 

B E LTI NO, 
Packi ng, and H ose. 

R u bb e r  M ats, M atti ng, and Stair  T reads. 
Rubber Pump Valves, BicC

cle Tires. Tllbinlt. 'I'ennis Sol i ng. 
Itubbel" 'elnent. 

Cjf�tbet;aR�ri�'!' R.�'r��I·c��?�';p"ings, Washers. 
VULCANI'!' E EM ERY WHEE LS. Rubber Sbeets. Strips. !'law Band., Stopples. 
SALESROOMS :-Philadelphia, 308 Chestnut St.; Boston, 52 Summer St.; Chicago, 151 Lake St.; Minneapol is. 28 

South 2d St.; Cleveland , 17fi Superior St.; San �'ranci8co. 17 Main St.; Detroit. 16-24 Woodward Ave.; St. Louis, 
616 Locust St. European Branch, Pickhuben 5 Hamburg (Freihafengebiat) Germany. 

CASOLINE and 
CAS ENCINES 

new Engines are hustlers. A 6 x 7 inch 
now running 100 feet of shafting. 

Mills, Planers, Lathes, Drill 
and Milling Machines for 20 

.LUi'l'lUUm{S, on 6 gal. Gasoline per 
only 60 cts. Write for 

Mention this paper. 
Van Duzen Gas & Gasoline En�e Co. 

Hoskins' Patent Hydro·Carbon 
B L O W- P I P E  AND AS�AY FU R NACES. �3e���te, :c

o
o����caE���� 

able. and aul omatic. 
Send for Price List. 

\V. Hoskins, 81 S. Clark St .• 
Hoom 50, Chicago, III. 

P U  L L E Y S  H A N C E R S  F R I CT I O N  C L U T C H ES: 

ROO F I Ne !  
GUllI . EI.A STIC UOOFING FELT costs only 
$2.00 per 100 square feet. Makes a good roof for 
years, and any one can pnt it on. Send stamp for sam
ple and fnll particulars. 

GUM EI.A S'I'IC ROOFING (JO., 
39 & 41 West Uroadway, New York. 

I.OCAL AGENTS WANTED. 

Complete outfits for Actual 'Yorksnop 
Business. A customer says : .. Consid
ering its capacity and the accuracy of 
your No . 4 Lathe . [ do not see how it can be produced a t  such low cost. The 
velocipede foot·power is sim p l y  e l e
gant. I can turn steadily for a whole 
day. and at night feel as little tired 
as if I had been walking around." 
Descriptive Price List Free. 

W. F. & JOHN BARN I';S CO., 
100'J RUllY ST .. Rockford. III.  

PROGRESS MACHINE W"ORKS, 
.A... & P_ EEOVVN. 

44 Park. P1ace. :N'. "'52'". � THE F RE D'K C RAN E CH EMI CAL C o S H O R T H I L L S , N . J .-BOX 9 I A� • 
Z A P O N S ,  B R U SH & D I P. LACQU ERS. VAR N I S H. S H ELLACS.BLACKS , B R I LLl4NT & D EAD. 
J APAN S . A I R  DRYING . ENAM E LS,  TRANSPARENT, FDR METAL AND WOOD. P R O O F  AGAINST 
A C I D S  AND A L K A L I ES . - WRITE FOR CATALO GU£ '-

FAM I LY I C E  M A C H  l i E  �a����ail��?�;fc'e $10 to $185. L. Dermigny, 126 West 25th St .. New York. 

T H E  CISSOID AND ASSOCIATED 
Curves : How to draw.-By Prof. O. W .  M acCord , Se.D. 
With 8 figures. Contained in SCIENTIFIC AMI�RI(,AN 
SUPPLE�fENT, No. '7 :>�. Price 10 cents. To be had at 
this Office and from all newsdealers. RJ. !�!ST�eN��! 

IN THE WORLD. 
AlI:i>"Speed, Comfort and Safety. 

. . .  AGENTS WANTED. 
Large il lustrated Catalogue  sent Free to any Address. 

THE EAGLE BICYCLE MFG. CO., 
S'I' A:M:FORD, CONN. 

A LI BRARY FOR $ 1 .00 
Five books in one. Worth its weIght in gold to every 

}���a1Y�� f�i:
e 
20

e
� }f�

e
;� �t· trad.es. This wonderful bo� f:011tains 575 pages absolutel, teeming with rules , tables , sa cret processes, and new infor. mation that cannot be h a d  elsewhere for less than $25.00. The Modern Steam EngineHow to Read an IndicatorThe Westinghouse Air Brake 

-Blacksmith's an d :l\Iachinist's Tools-Practical lVIathematics 
Simplified-Tin and Sheet Iron Worker's Manual-Carpenter's 
l\'ianual-Points for PaintersMagnetism and Electricitv-

chanical Dictionary. ��:dt'hi�;
t
f;n�

a
!i�f;tite.ri� one handsome v01nme and guaranteed to be abso� lutely correct. Send $1 .00 for a copy hound in silk cloth , or $1 .50 fo� Morocco binding. With each copy of the book we gIve free a complete working chart for setting gear teeth. The rep:ular priee of this chart is $1 .50. AGENTS WANTED. Write for terms. LAIRD & LEE. Publishers, 203 Jack • lion Street, Chicago, Ill. 

PROPOSALS. 

u. \i�;;::;::a� "��C8�t�g:r 13:18����r�p���1;;1.;� 
dredging and excavating rock from t h e  channel of the 
James river, near Richmond, Va., for the construction 
��o�

a
��

r
�:cg��:� �,Ulkd����Rlh:Al

l
o�:n���e

i
Xi�e�t7�� 

is invi t.ed to Act.s of Congress approved Feb. 2(), 1885, and 
Feb. 23, 1887. Vol . 23, p. 332, and Vol . 24, p. 414, Statutes at 
IJarge. Information mill be hMd on applicat ion to Mr. 
C. P. };, BURGWYN, �Xl5� E. Main St., Richmond, Va. 
WM. P. CRA1GHILL, Cnl., Cnrps of El1qineer" U. S. A. 

U. SN :::�':,�.t� O���be�i&�l��stl���l����!�I��fri 
employing , --:---------------__ -�==-Send iO;�i;����� 1 �.�R�h� c���c��! ,�:dS� I;!�y �yp���� 

triplicate, for dredging t he  channels in Newtown Creek. 
N. Y., Gowanus Bay, N. Y .. and Rar itan Ba.y, N. J . •  wi l l  
be  received a t  t.h is office unti l  1 2  o 'clock. noon. lf'ri day, 
November 21, 1890. Aggregate tlmonnt av:dlable. $215.425. 
The attention of bidderR is invited to Act� of CongTess 
approved February 26. 1885, and �'elJruary 2R, 1887. vol. 28, 
page 332. and vo l 24. page 414. Statutes at Large. For spe· 
cifications, blank form�, and aU information, apply to 
the undersigned. 

to Ill. IMHAUSER, -
2875. 2{)6 B'way New York. � �i!�e��e�f �ir�O;;!Ow;�:e���

e
r:�g�s/sa:ie�

a
:��� 

= _ all others combined, Send for circulars. 2 n d � MAC H I N E R Y � i 0 
ODELL TYPE WRITER CO., 8., }'ifth Av., Chicago. 

N. Y. ltach'y Depot, Bridge Store 18. Frankfort S
. 

t., N.Y. PLAYS rc�o"m�b�::l��:Jl":� .. � .- logue tree. T. S. DENlSON.ChIC8lrO,l11. .. '0,... .  'pCltet� p ?£J!�lff�:i�Fif� TIrt� li:l LANTERNS WANTED a:ujl�\\'f rm In2'r£frig ��;y, P�iri'[ld j �  'Jy"J HAR BACH & CO. 809 Fi l bert S!. Phih,.Pa. 
_ rules. �end two stamps for Catalogue to . .  . 

factory. KEL,,;a;;y "" CO . . Meriden, COUll. DEAFNESS ,.. HEAD IIOIIES C�ED bY 
. Peck's INVIBIllLIil TU8U II JAR 

w AA�Io�t;'t:rel��J
e 
l�r

a
�l ���������'f,�

ur
l�� tortable. Successfu l wh����AOlf�m�����:����l�. �o"kn.t 

dress GEO. W. YOCUM. �ecretary, Huntingdon, Pa. proofsrree. Address F. HISCOX. 858 Broad .. ay, New York. 

G. L. GII-JIJESPIE, Lieut. Col. oj Engineers. 

u . ���:\}l(�;I.O�C��b�ol��nl&1::...\�::r�d IJp��I�!!:�: 
in t.ripl icate, for dredgi n g  Shell Reef. off Tenth �treet, 
and for blasting and dredging Middle Ground, off Sun
ken Meadow. East River, N. Y.,  wil1 be received at this offioe until 12 o'cloclt. noon, Wednesday. November 19, 1800. Amnllot I1vai lable. $100,000. The "t.tention of bid-��rM, i���

te
J�e��1l1��

s 23: 1�7�����s23���:e
v
�.��

e
�Ju:{�r. 

24, pHge 414, Statutes at Large. For speciHcHtlOns, 
plank forms, and all information. apply to t.he uncler
olgned. G. L, GILLESPIE, Lieut. Col. of Engineer •• 

u. SN���:�t�'lJ�t';;b�Orb�\�.�1;!,!Ye'd Bp��)IJ��'.!fs: 
in triplicate. wil l be received at th i s  office until 12 o'clt -ck 
noon, \Vednesday, November 26. 1890. tor remov i ng fiOO,· 
OUO cubic yards. more or le�s. of material, mud, earth , 
rock, old timber. etc., from the Harlem River. Spuyten 
Duyvil Creek. and from the cut t hrou.l!h Dyck man 's 
meadow. on the line of the Harlem River Improvement. 
and for furn i shing the matermls and workmanshi ' for 
;��;��t

S
�d�C�(�oOu

f
nl�
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of bidders is invited to Acts of Congress �Ipprovpcl 
February 26, 1885, and February 28. 1887, vol. 23, pal!e :J32, 
and vol. 24, page 414. Statutes at Larg-e. Felr spee i 
ficatiofls, blan i{ forms alld all info�mation, apply to t i l e  
undersigned. G .  L .  G ILLESPIE, Ltellt. Col. of EnginfeT�. 

IT .���C;�:\�:�(�TI��' �gt��e�.Cto,li1�.!se�l I:'u���� posals in trip l i eate wi l l  be received at this office until 12 
o 'clock, noon. \Vednesday, November 19. 1890, and open. 
ed immediately thereafter in the presence of bidders. 
for the follow ing harbor improvements. viz.: Dred�ing Calumet River, I l l inois and Indiana. Dredging Calumet 
Harbor, Illinois. Proposals wil l  be accompamed by a 
guarantee that if the bid be Hccepted, contrClct wi l l  be 
entered into within 10 days after not ice of acceptance. 
The United States reserves the right to reject any or a l l  
bids. The attention of bidders is inv ited to the Acts of 
CongTeRs approved February 26. 1885, and FebruH ry 23, 1887, vol . 28, page 332, and vol. 24, page 414, Statutes at 
Large. lfor specifications. blank proposals, and all other 
in formation apply at above address to 
CAP'!'. W. L. MARSHALL. Oorps of Enuineers, U. S. A. 

u. ���§!�I�drp��V;��'Ztis�t:lst��ii�t�:�illO�!Or���i�� 
ved at thi� office until noon of November 21, 1890, for the 
deHvery of 225,000 tons, more or le�s, of rubble stone. for 
the Harbor of Refuge, Sandy Bay, Cape Ann, MllSS. 
Attention is invited to the Act. of Congress approved February 26, 1885, ,md February 28, 1887, vol, 23, page 332. and vol. 24, page 414, Statutes at Large. For ful l  in
formation apply to 

S. M. MANSFIELD. Lieut. Col. of En{l!neers. 

u. �:�g!�I��l������is�Ji��t:r�I'i��;�iIIO;!����l�: 
ed at this Office, until noon of Novt"lmhpr 21, 1890. t'or 
dredgmg from'Veymouth River.Mass. ,25.OCKJ cubic yards, 
more or loss. of material. Attent ion is inv ited to the 
t���ua�� �?lBjl1�
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Sta tutes at Ig�1i�·MrNJF�k�fj:rEi��l��l�t�Y J1igil1eer�. 

u. ���§!�l��rp�)��('s�tis�{�s:��'ti����'ilIObc:����it;� 
ed at this office unt i l noon of November 24, 1800. for 
dredging in Boston Harbor, Mass., 70,OCIO cub ic yards of 
material, more or less. Atten t ion is invited to the Acts 
�lsf.°v

n
01��� ����O&32� !;;3r��f.Y ��' ��e 41f. �i���t�� �t 

IJurge For full informat ion app ly to 
_____ S_._M. M��_S_F_�E;LD, Lieut. Col. of

_
E

_
n

_
gi

_
ne

_
er

_
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u . �8:'����re�t P�O��S�JS��S���ii����i1 log�or���l:� 
ed at this office until noon of November 24. 18: 0, for 
dredging from the west end of Brewster Spit, Boston 
Harbor. Mass., 28,OOO cubic yards, more or less, of rna· 
terial. Atten tion is inv ited to the Acts of Congress Hp· 
proYf'd February 26. 1885. and February 23, 1887, vol. 23. 
page 332, and vol. 24. page 414, Statutes at Large. For 
full information apply to 

S, M. M A NSFIELD, Lieut. Col. oj Engineers. 

u . �8:.����re�tp��0��S�IS�i�8f:1�ii�a't���ill °b
c
:����l:� 

ed at this office until noon of · November 21, ]800, for 
dredging' from Winthrop IIarbor, Mass., IS.000 cubic yards, more or less. of material . A t tention is invl l ed to 
the Acts of Congress approved February 26, 1885, and 
February 23, 1887, vol. 23, page 882. and vol . 24. page 
414, Statutes at Large. For ful l informat ion apply to 

S. M. MA NSFIELD, Lieut. Col. of Engineers. 

U. �e�f!�i�r���s�l����· t'r�������, ��r�� �ec:ei��J�i 
this office until noon of Nov. 21. 1890, for dredging froUl the channe l leading to Nantasket Beach. Boston Harbor, Alas�., 20,000 cubic yards, more or less. of mat eri l l l .  At-tention is invited to Acts of Congre�� approved F('b. 26 
1885, and Feb. �3, 1887, Vol. 23. page 882, and Vol. 24, page 
414, Statutes at l .. :lrge. For full informat ion apply to 

S. M. MANS�'n;I.D, Lieut. Col. oj Engincel"s. 

I U S. Elll{in eer Office. Boston , IUnss. Oct. 15, 1890. • Sealed proposals, in triplicate. wi l l  be received at this office until noon of Nov. 21, 1800, for dreoging from 
Salem Harbor, Mass . . 45,(0) cubic yards, more or le�8. of 
mllter ial . Attention is  inv ited to the Acts of CongrE>ss 
approved Feb. 26, 1885. and Feb. 23, 1887, Vol. 23. pa�e 332, 
and Vol. 24. page 414. Statutes at La'rge. For full infor
mation apply t.o 

S. M. MANSFIELD, Lieut. Col. of EnQinee>·s. 

U. Sse���i��g:o?aTs�i� ��ri���le', �i�{��e �e��l�ed�i 
this office until noon of Nov. 22. 1890, for dredging from 
Gloucester Harbor, Mass . •  40,000 cubic yards, more or less, 
of material . Attention is invited to the Acts of Con. 
gre�s approved Feb. 26, 1885, and Feb. 23. 1887, Vol. 23. 
page 332, and Vol. 24. page 4H, Statntes at Large. For full 
information apply to 

S. M. MANSFIELD. Lieut. Col. of En{l!neers. 

IT . .  �se���i�����S�I����'t:r�T�::�: �i�r�e ���el�e��t 
this office untiJ noon of Nov. 21. 1890. for dredgmg from 
Hingham Harbor, Mass., 20.00 cub ic yards, more or less, 
of material . Attention is invited t o  the Acts of Con
"ress approved Feb. 26. 1R8f), and Feb . 23, 1881, VOl. 28, 
r:foi-:;

'
ti� i��\}iop

age 41
�
. Statutes at Large. For full 

S. M. MANSFIELD, Lieut. Col. of En{l!neers. 

IT. �e���i��;:ogr!.ci� rrr;1f�tl����IT';e ����}�'e��i 
this office until noon of Nov. 22, 18!XJ, for dredging from 
Manchester IIarbor. Mass., 20,000 cubic yards. more or 
less, of material. Attention is inv ited to the Arts of 
Congress H pproved Feb. 26, ]885, and Feb. 23, 1887, Vol. 23, 
r:l;=tf;n

d ��\./to page 414, Statutes at Large. For full 
S, M. MANSFIEI.D, Lieut. 001. of Engineers. 

u .  ��e����'�:o��:!���'t�gli��l!: �in8b� �eC�e?�e��i 
this office until noon of' Nov. 22, 1890, for dredg ing from 
S
C
ituate Harbor. Mass., 30,000 cubic yards, more or less, 

of material . Attention i� inv ited to the Acts of Con
p:ress approved Feb. 26, 1885. and Feb. 23. 1887. Vol. 23. 
page 332. and Vol . 24, page 414, Statutes at Large. For full 
Information apply to 

S.  M. MA NSFIELD , Lieut. 001. of El1{1!necrs. 

U. SH:�fegJ����)��V:,ci«;; t'!i�Tlc���. �nls�� �e�ei;?{.J8�t 
this office until noon of Nov. 22, 1890. for dredging from 
Pl ymouth Harbor, Mass., 15,OOU cub ic yards, more or 
less, of materIal. Attention is invited to the Acts of 
Congress approved Feb. 26, 1885, and Feb. 23, 1887, Vol . 23, 
f,;'fu�.��'t�o

n
r:
d ��ly2to pag-e 414, Statutes at Larg-e. For full 
S. M. MANSFIELD, Lieut. 001. of Engimeers. 

u. SS:��:J���;o����ri ei�ri���J.ll!,:trg� ���i;?�.d8�t 
this office until noon of Nov. 21. 1890. for dredging from 
Lynn Harbor, Mass .. 40,())() cubic yards, more or less, of materi al .  Attention is invited to the A cts of Conu-rf'!'ls 
approved Feb. 26, 1885. and Feb. 23, 1887, V"J . 23. page 332, 
and Vol. 24. page 414, Statutes at Larile. For full in for· 
mation apply to 

S. M. MANSFIELD , Lieut. Col. of El1gi.neers. 

U. Soct:)���'�,ei800��,te�'le��·n���1'11���I�lr�;iP���l�,��; 
furnishing mMteria ls and com;tructing jetties at the 
mouth of St. John's River, }I'loridn, will be reoeived at 
���b

o
et;.'ri�, 18W,1 a1;d 

o
;.���kb�g��n����%�J'��:l;).

n �6; 
all tnformation (l pply to this office. The attention of 
bidder!'l is invited to the A cts o f  COn!!reS8 approved Feb. 
ruary 2(;, 188.,. llnd �'ebrnary 2:1, 1887, Vol .  28, p. 332, and 
Vol. 24, p. 414, Statutes at Largoe. 

W. M. BLACK, Captain, Corps of Engineers. U. S. A. 

W 0 R K1 tl G M O D  E L S & LIGHT MACHIN ERY.  INVENT IONS  DEVE LOPED .  Send fo ,' Mode l  Circu l a r. J ones  Bros .  E Co .. C i n ' t i . O .  

© 1890 SCIENTIFIC AMERICAN, INC.
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)mllverfigemenh". 
Inside Page, each in �ertion - .. ... .. 7' ,5  cenbij,R lint" 
Ha<.'k Page, each i n liOe rti on .. .. .. ..  $1 .00 a l i n e .  

T h e  above a r e  c.hanre.s p e r  �Hrate I me- ·about eig-ht 
word � per l i n o .  'rhlS nottce :"hows the width of the line, 
>I n ti i ..,  set in  allate type. En!!ravinll� may head adver
ti selUent8 at the same rate per agate l ine.  by measure- I 
rnenr .  as the letter press. Advertisements must be I 
received at publication office as early as 'rhursday mOrn .. 
inl!  to appear in next\ issue. 

r�� . . . . .  ' � :1E='� �C4'i ����- '=P _ c� =- �� 

I�"� urfELHSSER " - ..• .. f{£ N EW YORK. CO. n � 
':.. 

� Levels, Transits, Surveyors' ! . �� Com passes. Pocket and Pris.. , . \ .  matic Compasses, Hand J,ev. � � ,  
1\ els, Angle M irrors, Pl anime. � n � 1" 

� 
- ters. Pantographs, �Jngin eer8' �l· �! �. � I  Shrte Rules, Level ing H.OdS.�1 1 � � 

_ .  Poles, Cha ins,  etc. ��.,. 
- � Catalogue on application. 

SCIENTIFIC AM ERICAN SUPPLE· 
M}JNT. Any desired back number of the SCIENTIFIC 
AM ERICAN SUPPLEl'IlEXT can be had at this office for 
10 cents. Also to be had of newsliealers in all parts of 
the country. 

Scientif i c 8QQ! Cata l ogue 
It E ( ' I<: N 'l' I, Y  P U II I ,Il"H I( D, 

Our new catalog u e  containing over 100 page�, inc ludM  
inll works on more than tifty ditferent subj ects. \V i l l  be 
mailed tree to any address on application. 

MU N N  & CO., PUblishers Scientific American, 
:1 61 B " oa,hvny, N ew York, 

Victor :Bicycles ! 
Fllr plea:.:.nre, b U!"oirH�:'<f'. recreaM 

t ion. anci for an ythi ll/!  YOll 
could use a bicycle for. 

V l CTO ItS ARE BEST ! 
�end for catalogue. 

Overman Wheel Co., Makers, 
Clticop ee Falls,  Ill ass. 

THE MODERN ICE YACHT. - BY Gp.o. w. l�olk . . A n�w and valuable paper. containing full pr.actlCul d IrectIOns and flpecifications for the constrnctIOn or the faste�t and best kinds of Iec Yachts of the �a.teRt ,  mORt approved forms. Illustrate d  with engravmgs drawn to scalE'. showing t l l P  form , p(j�ition, and arrangement of all the part�. ContaiufHl i n  S C I EN
TIFIC A M £ ltICA:\' �tTpPLK'r }<;);T. No. fj'.! 4 .  Price 10 cents. To be had at this office and of aU newsdealers. 

'eitutifi c �mtri'nu. 

THE PH ONOGRAPH . -A DET A I LE D I 
description of the n e w  and improved form of t11e  pho- I 
nl)graph just brought out by Edif;on. With 8 engrav
inge. Contained in SCl lr."S TIFIC Al'\I�JRHL>\X SUPPLEM I 
MENT� 1\ 0. 6 3 2 .  Price 10 cents. '110 b(� Had at this I 
office and from aU n ewsdealers. I 

" Improvement the order of the age. " 

THE SMITH PREMIER TYPEWRITER 

Important Improvements. 
All the Ef;sential Featllr(>f; greatly perfected 

The lVloRt DUfable  in A lignmpnt .  
EaSIest Hllnnin� a n d  l\IORt �ilent. 

All type cleaned in 10 f'eeon ds withont f;oi l ing the hands. 
rhe Smith Premier Typewriter Co" Syracuse, N. Y., U .  S .  A. 

Send for Catalogue. 

Catalogue free. A ddress Typewriter Department, 
P O I'E lUFG. C O . ,  Boston, New York, Chicago. 
------_._------ - ---------

2 to 40 H. P. The Motor of 19th Century 

T H E  H R EA ',' I lU PItOVElUENT IN 

R O O F I N G 
We are no"" ready to supply the product of entire

ly new machinery and p·I'ocesse� just completed, by 
aid of which we not only hav e  greatly Improved 
the strength and durab,iIity of our well-known 
A � 8 J�!"II ' I ' O �  H O O .F J  � G. but have also secured 
a degree of uniformity nevpr before attained in any 
simiJar fabric. W e  offer thIS aF! the PEHFECTED 
form Gf the portable Rooting which wp have manu
factured with continned i lli pruvpment� flurmg the 
past thirty years, and as t h e  most d e sira ble Roofing 
for general purpo�es. 

The important features of our recent improve
ments. for which patents have been al l owed and 
others app l ied for in this Country and in Europe, 
are described in our new circular, which, with sam
ples. will be f'ent free by mail. 

Our A sbest os Roofing is now in use upon Fac
tories, Foundries. Cot ron Gins, Chemical \Vorks, 
Railroad Bridges, Cars, Steamboat Decks, etc., in 
all parts of t he world.  

It is supplied rea dy for usc.  in rolls containing 
200 8quare feet. and weigh�, with A �bestos Roof 
Coating. roady for 8hipment, about 85 pounds to 
IOU flquare feet. 

H is adapted for Rteep or fiat roofs in all Climates, 
and can be readily appl ied by u n skilled workmen. 

� There are inferior imitations of our A �bestos 
flooting. PurchaserA are cautioned. 

�xelusive sale of our IMPROVF.D ASBESTOS 
RO( )FI�G will be given to reliable d ealers in imM 
portant town� where we have not already made 
arrangerncntFt. 

H.W. JOHNS MANUFACTURING CO. 
SOLE MANUFAcTUREns OF 

H. \V. Joll n s' Fire n ntl \Vater l:lroof A Mbestos 

�h t�ntJt i n g ,  H u i l d i n l:  F f" I t ,  e tc. A sbestos 

Hei l t' r  Cov('ri n g",� S t eam Packings, 

:F i l'e- P .'oof Pai n t s. etc. 

Sa m ples (/,ncl ])('scripti1'f' Price List FreP l)y Mail. 

87 Maiden Lane , N ew York. 
CHICAGO. PHILADELPHIA. BOSTON. . _----- ---

SHORTHAND�yit�{��t��1���:n;: 
Itu atio n s  proc u red all pupils when ('ompetent.' 
ella tor ei.tcular, W. O. C HA F F E E .  Oswego, N. r. COM�!�M.)ETER �� 

('an be used A n y  Place. to do Any 
1loTk. a n d  hy A 1"l Jl  Un t. No Boiler ! 
No Fire ! No Steflm ! No Ashes l 
No Gauges ! No EngiJleer ! A per
feetl y  safe _ Motor for al l  place� and 
purposes. Cost oj ol'eration a /Jrm t one 
ant an h our to each iwlicatai, Jl(JTSf' 
710'wer. For ci rculars. etc .. address 

Charter Gas Engine Co. 
DRAWIN G  CURVES. -BY PROF. C. 
\V. �f acCord, Sc. D. Directions for drawing the curves known as the quadratr�x and subquarJratrlx. With 7 figure�. Contained i n  SCU C ", 'l' I FIC AMII:RJe'AN SUPPLE
lU fi:NT, No. ,tiS. Price 10 cents. To be had at this office and from all new�dealers. ALL A R I T H M E T I CA L  

• • • •  P R O B L E MS 
Solved rapidly and accurately 
by using' the CO:\l P TO)l ]:TER. 
Saves 40 per cent. 01' time. 
E u t i r e  r e l i e f  from mental  
r.:.train. A dnpted to al l com
mercia 1 and 8cientitic com pu
tations. Send for circuI.if. 

FELT & TARRANT MfG.  CO!!...52-56 I l l inois St . , Chicago.  

J E N K I N S  B R OS .  V A LVES ! 
J E N K ' � " B � 0 i!'  • •  7l .John St" N .  Y . ;  10.; M i l k  St., 

Boston; 21 North ilth St., Phlla.: 54 Dearborn St., Chicago. 

ICE-BOATS - THEIR CONSTRUCTION 
and management . 'Vith working draWings, detar��. and directions in full . Four engravings, showing mode of construction. Yiews of the two fastest it'e-sailing boats USf>� on the Hudson river in winter . Bv H.  A. Horsfall, M.E , Contained in SCIE :\, TIF l l' A1'IE inCA N S l�PPLE .. 
MENT, 1. f)'he same number alt'O contains the rules and regulations for the formation of ice-lloat clubs. the saH. 
ing and management of ice-bo ats . Price 10 cents. 

Barrel , Keg, Hogshead 
AND 

STAVE DIACHINERY. 
Over 50 varieties manu

factured by 
E. & B, HOLMES, 

B UFFALO, N. Y. 
Also a full l ine  of Wood 

Chamfering, Roweling, and Crozing. \V orking Machinery. 

SAWS Wanted 50.0()O Sawyers SAWS a n d  Lnmhermen t o  

A s�nd us their :uU .ad..dres!'; 1'ot· a ('opy of Em'"' A erB-on'!'!. rr B{}Ot of � �"' \VS� !lew lSt(l edi .. 
tton. 'W e  are tlrst to i n t roduce � A T P R A L  

W GAS f o r  heating �iI1 tl t.emoE'l'ing �n 'WM w i t h  W wonderful etfed upon i m p roYl n g  their  qual-
it y  and touglin ess, en�bl ing us to I'euuee S prices. A ddress IOI lU t"U l'i .  �)Il'l'H S & C O .  (Ltd.).  H p u '\' t"l' Fa l l s, Pn. 

----

PAT E N T S ! 
MESS RS. )l UNK & CO . •  in conn ection with the- puhliM 

cation of t h e  8CI�� � T !. PI (,  A l\l �� H. l(,A:-:. cont inne t() ex
amine i m provement,s, and to act as �ol icitors 01 Par ents 
for in'lentors. 

In this line of business they have had /nrty-rme years' 
experienCf', and now have lOleQlwled ftlC ifit if's for the 
preparation of Patent ()rawings, :Specifications.  and the 
prosecllt,ion of A ppl icat ions for Paten t ,'-l. in the Unit e-d 
States. Canada. and Foreign Coun "ri f��. �lessrR. ,'I unn & 
Co. ah:.o attend to the preparation of Cav�at K .  CO}Jyrights 
for Book�. Lahels, Rei�snes, AS8UmlI1eJlr�.  and Heports 
on Infri)1J.:ements of Patents. All  b118ines� intrusted to 
them is dnne with special care amI promptnet'l�, on very 
reasonable terms. 

A pamphlet sent free of charl!e. on application. con_ 
tstininu full information abont Patents and how to pro-
�8�Jl�����tg��:�;{���aY�1i:r����s �i:j�V�gi���f!:1

t
:: 

signments, Rejected Cases. Hints on the Sale of PaM 
tents, et c. 

\Ve also send. free of charqe. a Synopsis of Foreign Pa
teflt IJaws. showing the cost and method of 8ecnring 
patents in  all the prinCipal countries of the world. 

llI U N N  &; (]O., Sol i e i tor .. o f  Pale nts, 
361 Broadway, New York. 

B R A NCH O �·FlCES.-No. 622 and 624 It' Street, P .... 
cUI" Building, near 7th Street, Washington. D. C. 

�t(>r l i n g, I l l .  

CUTLER D E S K B E S T  I N  T H E W O R l. D . A . C U T L E R &: S O N ,  
• 8 U F F A  L o .  N .  Y. , U . S . A .  

N .A.TXC>N AL 
STEEL 

TUBE CLEANER 
RANKS THE HIGHEST 

Endorsed by the best Engi neers. 
C H A l M E RS · SP E N C E  CO. 

O fli e e .  ri9 l .. iber!)' 8treet. 
Works, 4l9·425 E. Eighth St.,New York �1ImMIll:lUT9Mmc ��. �:2�:8 & 12 HORSE P��W���l\"'" °VES· 2500 IN US�· MARINEAND STATIONARyj SAFE I\ElIABLE AND ECONOMICAL,REQUIRING NO SKILLED ENG INEER! 

FOR 1t't��R��E�O� H�"C'o1ir�fSTtE��6RK. 
SMALL ELEC TRIO MOTOR FOR AM-
ateurs.-By C. D. Parkhurst. OescriTltion in d etai l of a 
small and easily made motor powerflll enough to drive 
a ten 01' t,welve i n ch brass fan and to give a good breeze. 
W ith 1 5 figures drawn to a �cale. Cuntained in SCIES· 

TIFIC AMI';RICA X S rr p P L T o I E :,\ 'l' .  No. 76;, Price 10 
cents. To be had at this Office and from all newsdealers. 

N U T  T A P P I N C  
MACHINE. 

D U R R E L L ' S  PAT E N T. 
No. 1 Machine, 900 lb., 7 spindles. 

H 2  u 1,050 10' 7 .' ,. 2 u 600 u 8 .. 
Capacity of 7 IIplndles, 8,000 per 

10 hours. 
Acknowledged to be an indispeus· 

able tool Manufactured uy 
WIll. H. LOCK, 

B llfJalo.  N .  Y. 

AN EW C A T A L O C U E V A L U A B L
OEPA P E R S  

Contained in t:CfK:-;T I FIC AM ERICAN SUI)PLEMENT Bent 
free nf charge to any address. • , 

tYl U N N  & C I I . ,  3 6 1  1I,·oll ,hvny, New York. 

A L U M I N  U M ��?���
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COlUPOSITE. 100 Ibs. (sample) containin!( 7Yo 
per cent. Aluminum, sent prepaid for only $'-. 

,\Ve desire to eRtabhsh an Agency in evel·y l ar�e city 
for our Metal A lloy. B'or terms and city rights. address 
The �chmiedba ren 2uss Fu rnace Co., N e,\vport.Ky 

A M ATE U R  PH OTOG RAP H ERS 
o r  theme w ishing t o  try photograph • send name 
on postal for useful information beVore purchas

ing photo materials. \Ve guarantee to save you money. 
TIlE JOHN \V U,KINSON Co., 2fi9 & 271 State St., Chicago. 

Tlte, First p.·ize of n G ol d  lUellal nwnrde.' tlte 
, Halnmond " nt the Pnris Expositi o n .  

THE HAMMOND 
TYPEWRITER CO. 

447, 449 East 52d Street, 
NEW YORK, 

AddreHS .J OH� A. RO liJ BIJING'S SO�R. �1 anufactur
erR. 'l'renton. � .  J . •  or 117 Li bert y t;treet. New Y ork. 

\Yheel8 and Hope for conveying power long distances. 
Send for circular. 

THt AMtnI�AN �tLL TELEPH�NE ��. 
95 M I LK ST. ,  BOSTON ,  MASS. 

This Company owns the Letters Patent 
�ranted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
18n. No. 1 86.787. 

The transmission of Speech by all known 
fOl"Illl' of Eleetric I;lpeakiI.g Telephones in
fringes the right secured to this Company 
by the above patents. and renders each 
individual Uf'er of telephones not furnish· 
ed by it or its l icensees responsible for such 
unlawful use. and all the consequencell 
thereof, and liable to suit therefor. 

[NOVEMBER I ,  1 890. 

Y�ACUS[ MAlltA�lt m�� WORKS 
W B B U R NS PROPT� 

\rELOCITY OF ICE BOATS. A COLLEC. 
tion of Interesting letters to the editor of the SCIENTIFIC 
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faster than the wind which propels them. llIustrated 
with 10 explanatory diagrams. Contained in SCIENTIFIO 
AMERICAN SCPPLEMENT. No. 214. Price 10 cents. To 
lie had at this office and from all newsdealers. 

THE COPYING PAD.-H OW TO MAKE 
and how to use ; with an en�ravinll. Practical directions 
g��tYc¥t�E:
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letter to the pad ; how to take off copies of the letter. 
Contained in SCIENT I FIC AMERICAN SUPPT�EMENT, NO. 
43N. Price 10 cents. For sale at this office and by all 
newsdealers in all  parts of the country. 

NEW KODAKS 
" You press the button, 

we do the rest." 
Seven New 

Styles and 
Sizes 

ALL LOADED WITH 
Transparent 

Films. 
For s"le by all Photo. Stock Dealers. 

THE EASTMAN COMPANY, 
Send jar Cataloaue. ROCHESTER, N. Y. 

THE PENNA. D IAMOND D R i ll & MFG.  CO. 
B I RD S  nORO, I' A., Builders of High Class 
Steam Engines. Diamond Dril ling and General 
Machinery. Flour MllI Rolls Ground and Grooved. 

Foremost Review of I,i viDIl Subj ects by 

tlte Best Livin" W riters. 

CONTENTS FOR NOVEMBER. 
Democracy and Wealth.-President Francis A.. Walker. 
'l'he Shibboleth of Public Opinion.-W. S. Lilly. 
Tolstot and,"The Kreutzer Sonata."-Rev.Dr.C.A. Bartol 
The Six New States.-Senator Shelby M. Cullom. 
Formative Influences.-Rev. Dr. Edward Eggleston. 
The Probabilities of Agriculture.-C. Wood Davis. 
Recent Views about Glaciers.-Prof. Alex. Winchell. 
'l.'he Embattled Farmers.-Rev. Dr. Washington Gladden 
French Canada and the Dominion.-W. Blackburn Harte 

The Progress of the Negro.-Rev. Amory D. Mayo. 
Western Farm Mortgages.-Daniel Reaves Goodloe. 

THE FOltUM, !Il E W  YORK. 
aO ce nts n COPY. $5.00 R year. 

ALLE�lE: CASTINGS mOM SPECIAL 
E

RNS 
� 0..==-1\ -0 AND FINE GRAY IflON ALSO ST EEL 

- 0  F lNE TINNING J��/l1T " AS FIN' SHING . NN J r.tloM LEHIGH AVE & Af<\ERIGAN 5T PHllA 

ELECTROLY SIS OF METALLIC PHOS-
phates. -By Edgar �'. Smith. A paper giving the results 
of some experiments relating to the e lectrolytic depo
sition of metals from the solutions of their phosphates 
in normal phosphoriC aCid. Contained in SCI ENTIFIC 
AI\H.anCA:" �U PPI.E�l F.�T� No. 766. I'rice 10 cents. To 
be had at this office and from all newsdealers. 

Capilt1ity np to 150 yards Jl1lr hour. 
-roe�, p';ri'g':;;.�;�:n°i:o�:I!�!, [�:g all other BreaICers combined. 

Send for Catalogue�. 
C AT E S  I R O N  W O R K S  

a O  C So. C li nton " t  . .  
C H I U A GtI.  

215 Franklin St • •  Boston, Mass. 
44 Dey Street., New York. 

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

For Strictly Cash. Complete Fixtures except Stack. 
2·Horse Eureka Boiler and Engine, - $ 1 45 
4- " " " " , , ' . 225 
Other sizes at  low prices. Before you buy get our prices. 

B .  W. PAYNE &, SONS,  
Drawer ;16. E LM lltA ,  N. Y. 

DIAMONDS and CARBON 
�\i\' Prospecting' �1 ining 
Drills, also for all kinds of 
.'1 t.'ehan ica1 Purposei'. 

l.'he � nhs('ribp,r i� the 
I-iu l l e."r in tlii� bUR-lness, 
and i"" the Oldest, Estab .. 
h::zhed H Ollse In the i3tate&. 
He un] y dealB In :ftut�clnss 
articles. Send for Circular 
and prices to 

J. DICKINSON. 
6,1 Nassan Street. N. Y. 

PRINTING INKS. 
THE ..  Scientific American " i. printed with CHAS. ENEU JOHNSON & CO.'S INK, Tenth and Lom
bard St ••• Phila .• and 47 Rose St., opp. Duane St,. N. Y. 

li:I§I;'!I):s!t.n!).#I;I.!'t·ii·].-j:h··:l!liJa'l.'W¥£1:'JI"'i.t!1�e 
Wi t lt o r wi t h out Govet'nor. Supplies from hydrant pressure the chea pest power kDown. \ A Wonderful A i r  MOl'er. Ifor Drymg all kinds of g'oods (special Dryers built and reM 

Invaluabl e  for blowing chureh organs. running printing presse�. sewing machines, lathes. saws. suits guaranteed). Invaluable in Bleacheries, Dye Houses, Hat Shops, A cid and Paint Works. 
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Supplies from �to 10 H. P. Interchangeable jets and improved in every detail. Rejerences in all parts oj the country. 

&e:a.cI. :l'"or _pe01a1. 01;ro""-1.arllif 'to 'the :aaok:u... �_'ter M;o'tor Oo., 1'1'e'Vl7ark 1'1'. J. 
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