
[Entered at the Post Office of New York, N. Y., as !=:econd C'Jws Mattcr. ('opyrightpd, J�!I:' by MUlln & Co.) 

A WEEKLY JOURNAL OF PRACTICAL INFOR�IATION, ART, SCIENCE, MECHANICS, CHEMISTRY, AND MANUFACTURES. 
Vol. LXIV.-No. 10.]

ESTABLISHED 1845. NEW YORK, MARCiH 7, 1891. 
:==================� 

NEW FIRE BOAT FOR NEW YORX OITY-THE NEW YORXER.-[See page 148.] 

L$3.00.A YEAR. 
\\ EEKLY. 

© 1891 SCIENTIFIC AMERICAN, INC.



144 

Jtit.tint �mttitlu. 
ESTABLISHED 1.845. 

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

No. 361 BROADWAY, NEW YORK. 
O. D. MUNN. A. E. BEACH. 

'rERMS FOR THE SCIENTIFIC AMERICAN. 

One copy, one year. for tbe U. S., Canada or Mexico ... . ... ... .... ... 83 00 
One copy. six months, for the U. S., Canada or Mexico . . . ..... . .. .. .. 1 30 
One copy. one year. to any foreign country belonging to Postal Union. " 00 

Remit by postal or express money order, or by bank: draft or check. 
MUNN & CO .. 361 Broadway. corner of �'ranklin Street, New York. 

The Scientific AlBerlc.1I SUPl,lelBelll 

Is a distinct paper from the SCIENTIFIC AMERICAN. TliE SU�PLH:�t K�'l' Is issued weekly. Kvery number contains 16 octavo pages. Uniform In SIze with SCIENTIFIC A MERICAN. Terms of subscription for SUPPLEMENT, '5.00 a year. for U. S., Canada or �exico.. $6.00 R. year to for�ign countries belonging to the Postal UnIOn. Sm�le copIes, 10 cents. t501d by all newsdealers throughcut the country. See prospectus last paJl'e. 
(:nmblof'd Rates.-'!'he SCIENTIFIC AMH:H.WAN and SUPPLEMENT will be sent. for one year, to any address in U. S .• f:anada or Mexico, on receipt of 8even dollaf's. To foreign countries within Postal Union, nine 

dollars a 'Uear. 
HuUdlnl!; Edition. 

THE ARCHITECTS AND BUILDEHS EDITION 011' THE SCIENTIFIC AMERICAN is a large and splendid illustrated periodical! issued m�nthly, c�mtaining 1l00r plans, perspective views, an,? sheete of co.ns�ructlve deta�ls' pertailling to modern archi�ecture. E;a,ch num�er 1� l.1lu&trated WIt? beautiful plates, showing deslrable dwellIngs, publIc bmldmlls and ar<?hltectural work in great variety. 'ro builders and all who contemplate buIlding this wor'f: is invaluable. lias the largest circulation of any architectural publicLlotion in the world. Single copies 25 cent::;. By mail, to any part of the United States. Canada or Mexico. $2.50 a year. r:L'0 foreign Postal Union countries. $:�.OO a year. Combined rate for BUILDING ll:DITION with SCIE�TIFIC AMERICAN, $5.00 a year; combined rate for BITILDING EDITION. S(,IENTn�IC AMERICAN and SUPPLE)lENT. $B.OO a year. To foreign countries. $11.50 a year. 
SpalliNh EdiUon of' lhe Scienllfic AlBerlcall. 

LA. AMERICA CIENTIFICA E INDUSTRIAL (Spanish trade edition of the SCIENTIFIC A l\JERICAN) is published monthly. uniform in size and typography with the SCIENTIFIC A::\IERICA"S. Every Dumber of La America is profusely illustrated. It is the finest SCientific. industrial trade paper printed In the Spanish language. [t circuI.ates throug-hout Cub�, the West indies, Mexico, central and South Aruenca. Spam and Spamsh po�sessions-wherevel' the S:mnish language is �poken. $3.00 a year, post paId to any part of the world • .  Single copies 2.� cents. See prospectus. 
MUNN & CO., Publishers, 

;l61 Hroadway, New York. 
UlP The safest way to remit is by pos�al order, express money order, prat't or bank check. ':\lake all remittance!; payable to order of MUNN 

& I'n. IT Readers are specially requested to notify the publishers in case of any failure, delay, or irregularity in receipt of papers. 

NEW YORK, SATURDAY, MARCH 7, 1�91. 

(JOllle,,' •. 
(IIIn.t.rated articleo are marked witb an a.teri.k.\ 

A ir ship, the Penntnlltoo •.... ' " 150 Lamp flames. inumination by •••• 150 Alder, black (2877) . . . . . . . . . . .. . . . . . 155 Law, railruad. �1I'itzerland ....... . 153 Amber ...... ...................... 147 Life insurance .. . . . ... . . . . .... 0 · · · ·  14:9 Arbor day . . . • • . . . . . . . . . .  " . ... _ .  _ .  149 J ,ocomotive attachment, Gross" 151 Bath and wash tub, Martwot's*. lUi Manure, fish . . ....... . . ...... .... 152 Batteries,new.for New York city 150 1\1t. Blanc observatory and Bicycle. the" New Mail " •....... 147 refuge . . . .. ..... ... ....... ... .. . 145 Bone �THfting experiment ••. . . . . .  ]:)1 Mushet. Robert .................... 152 Books and publications. new • . . . .  15-1 Naval information from Secre-Celluloid. solutions of ............ 151 tary Tracy_ .. ................. 144 Cellulose. new solvent for .. . . . . . . 146 Notes and queries. . ..... ........ 1M Centenarian. Col. \Vhitney* ... .. 147 Package tie. Plumer's . . .. . . . . .... . 146 Columbian fair progress .. . . ..... 144 Pat.ent� granted. weekly record. 15.-) Electric storm, a winter .......... 14.!1 Photography. h-mtern sJ1de . . . . •. . 14.9 Electrical re�earch, new.. . ..... 1;)2 Piano sounding bridge. Durick's* 146 Elevator. water, pendulum* .. . .. 153 Pipecutling machine. Garland's'" 151 JI'araday. another. wanted . . .. .  " 144 Quarrying. notes on . . . . • • • . . . . . .  14.9 (ferryboat. 8crew. J. G . .\lcCul- Hheumatism. the microbe of • . . . .  1[)2 lOUllh . ..... . . . . . . . . . . .. . . . . . . .  147 Shells. burstiou charge for . . . . . .. 145 Fire buat New Yorker*... . . .. 143 Shipbuilding, Maine. 1890 .. . .. . .. 147 }1�rencb, economy of the . .. . .. . lbO Skin g'raUing. failure . .... . ... ,.. 15:{ Glass. cr\'stallme..... .. . .... 14.8 'l'ower. the Proctor. for Chicago. 1;)1 Heater. �a8 burner. Martmot's"'. 14ti Wate� elevator. ancient*' ......... 15:1 Index. Jndge's* . . . . . . . . . . . . . . . . • . .  146 ' VaselIne ........................... 153 
����'itt�·o�I:.C;��<;;l���i����Onnt�J·::: l� l ������I�n��.f .. �.l�.��.���.� .. _�:::: li� 

TABLE Olt' CONTENTS OF 

SCIENTIFIC AMERICAN SUPPLEMENT 
No_ 792_ 

Jeitutific �mtri,au. 
COLU1II1IIAN FAIR PROGRESS. 

The managers of the International Exposition to be 
held in Chicago in 1892-93, after many disagreements 
as to the site and other particulars, seem now to 
have come to sufficiently definite conclusions to per
mit of the actual commencement of work. It is de
cided that all the main buildings of the fair shall be at 
Jackson Park on the lake front, near the south end of 
the city, this park being connected by the Midway Plai
sance with South Park, and together forming a large, 
unobstructed, and already improved site. The attempt 
to divide the fair, and put a portion of the buildings 
in the small but beautiful park at Lake Front, near 
the center of the city, has been definitely abandoned, 
although the latter park is to be adorned with statuary 
as a lounging place for tourists. 

The plans for the buildings in Jackson Park have 
been very carefully considered by a commission of 
architects, which met in Chicago, February 20, and, 
although all details are not yet final\y determined, the 
main features are fully laid out. Richard M. Hunt, of 
New York, presented three sketch ell for the Adminis
tration Building; George B. Post, of New York, had 
sketches for the Liberal Arts Building; C. F. McKim, 
of New York, for the Agricultural Building; R. S. 
Peabody, of Boston, for the Machinery Hall; Henry 
Van Brunt, of Kansas City, for the Electrical Build
ing. Adler & Sullivan, S S. Beman, W. L. B. Jenney, 
Henry Ives Cobb, Burling & Whitehouse, the local 
members of the commission, had designs for the Trans
portation Building, the Mines and Mining Building, 
Horticultural Hall, Fish and Fisheries Building, 
and the grand entrance and triumphal arches. Olm
sted & Co., the landscape architects, of Boston, were 
present with landscape deRigns, and Augustus St. 
Gaudent:, of New York, advised in reference to decora
tive statuary. It is said the buildings will surpass any 
previously seen at former iuternational expositions, 
and that they will also cost more. It is expected that 
there will be in all "about two miles of frontage and 
an average height of sixty feet, in which domes, cupolas 
and minarets will arise from the groups, while canals 
will wind about the base of the buildings." Iron, steel, 
brick and glass will be used, but the materials will be 
so treated as to give the effect of granitic solidity, a 
classic style of architecture prevailing, and stone and 
granite of different colors being imitated with mar
velous exactness. 

It is estimated by the directory that the expenditures 
will be $17.625.453, divided as followR: For construc
tion, $12,766,890; administr.ation and organization, 
$3,308,563; operation, $1,550,000. On these estimates 
the work has been commenced, and is to be energeti
cally pushed, now that the 10(,lation of the buildings 
has been finally decided upon and the plans virtually 
approved. The resources, believed to be available as 
fast as needed, are, from popular subscriptions pledged 
$5,000,000, from proceeds on Chicago city bonds, 
$5,000,000. In addition to this ten million!', it is be
lievtld there will be ultimately realized-from gate 
receipts, $7,000,000; from concessions, $1,000,000; from 
salvage, $3,OOO,000-or a total of $21,000,000. The 
members of the directory consider these estimates ex
tremely conservative, and do not believe that there 
will be any further hitch in the progress of the work, 
from financial or other considerations. 

. ' .. . 
ANOTHER FARADAY WANTED. 

Among the scientific problems that await solution 
was that described at the recent meeting of the 
National Electric Li!�ht Association by Prof. Elihu 

I. BLOGRAPHY.-William Crooke., F.R.S.-A review of t.he Iife':AGE Thomson, to wit, a direct method of obtaining electri-
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work of Prof. Crookes.-Description of his methods of work and city from fuel. The present method necessitates the in-bibliography, with portrait.-l illustration . . • . . . . . . . . . . . . . . . . . . . . . . . . .  126M 
II. CIVIL �JNGINEERING.-The London. Ohio, Water Rupply Sys- terposition of the steam engine, in which even under 
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principle which underlies the generation of current by 
the dynamo, being the first to move armatures in mag· 
netic fields. We have profited greatly also by that. 
If only now we could repay these free gifts by the dis
covery of a principle by which the energy of coal could 
be directly obtained I 

.. .. , . 
INTERESTING NAVAL INFORMATION BY TlIE 

SECRETARY OF THE NAVY. 
The impression prevails in the popular mind that 

there has been a falling off in the speed of our new war 
ships, and that they are incapable of the velocities with 
which they were credited on their original trial trips. 
It is claimed they were unduly pushed and strained on 
those occasions, to benefit the contractors, and nei
ther have nor can ever again attain an equal speed. 
This impression has been confirmed by the slow per
formances of several of the vessels since they were ac
cepted by the government. 

A representative of the SCIENTIFIC AMERICAN re
cently had a special interview with the Hon. Benjamin 
F. Tracy, Secretary of the Navy, respecting the above 
matters, and at the same time requested his views upon 
the new fast cruiser No. 12; also upon the proposal to 
employ fast naval vessels as mail carriers. 

Secretary Tracy said: .. The statements recently 
made concerning the cruisers of the new navy, namely, 
that they have fallen off in speed from the records es
tablished on the measured mile, and that they have 
never since approached in general efficiency and sea
going qualities to the standard set up on the trial trips, 
are untrue statements and misleading in the extreme. 
'.rhese statements are particularly untrue of the 
Chicago, the Boston, the Atlanta, and the Yorktown; 
as will be seen by comparing the speeds registered by 
these vessels on the trial trips with the speeds they 
have attained on more recent cruises. It is true, how
ever, that the cruiser Charleston has not maintained 
the speed of her initial trip, and on her return to San 
Francisco, where she is assigned as flagship to the 
Pacific station, I propose to investigate the matter and 
find out the cause of her apparent deterioration. The 
reason for the falling off in this case is, I have no 
doubt, the same as in all former cases where there has 
been an apparen t deterioration in speed-poor coal and 
foul bottoms. The statement, I say, is not true of the 
Yorktown, built by Cramp and now attached to the 
squadron of evolutiolJ. At the series of trials held at 
Newport on August 21, 1889, her performance as re
gards general sea-going qualities was as good as ever, 
while the speed she attained on that occasion was even 
greater than that developed on her trial trip. 

" It is not true of the Boston, which has been in 
commission many years, and is now also one of the 
squadron of evolution. She can to-day make as good 
speed as she has ever made. Look at the recorded 
speeds of the vessels of this squadron under the com
mand of Admiral Walker, in Narragansett Bay, during 
the autumn of 1889. In this series of trials the Chicago 
registered a speed of 15'328 knots; the Boston reached 
a speed of 15'58 knots; the Atlanta recorded a speed 
of 13'45 knots; while the Yorktown, built by Cramp 
in 1887, showed an increase of 0'35 knot over the 
speed of the trial trip. Now, on ordinary occasions, 
there is no necessity for a quick run, and the cruisers 
are, accordingly, not put to their best speeds. The 
initial or contractor's trips show us what the vessel is 
capable of doing, and this is confirmed by subsequent 
special trials. If, then, the cruisers do not invariably 
maintain the maximum speed, it is not because of any 
inefficiency of the cruiser, but simply because there is 
no necessity of stretching every nerve, of using forced 
draught, of striving to reach a speed which we know 
the vessel has reached, and can at any time reach again, 
when the occasion calls for it. The conditions that ob
tain ill a ship under forced draught are not conducive 
to the continued efficiency of the engines or machinery, 
and it is my opinion that no ship can be put to this 
great strain for any considerablA time without detri
ment to the vessel as a whole. This maximum speed 
should be kept as a reserve power, in case of great 
emergency in warfare, and it should not be constantly 
exercised. 

" It is in accordance with this theory that the vessels 
of the new navy are not, as a rule, run up to their best 
records. But I think it can be shown that whenever 
great speed is a desideratum, the vessels of the new 
navy are, class for class. equal to and superior to the 
English vessels in maintaining and retaining their 
initial speeds. 

"The statement that the coal bunkers are of insuffi· 
cient capacity is an unreasonable one. Every vessel, 
it has been said, is a compromise. In the de�igning 01 
a vessel there are many features to be considered, and 
to a certain extent each must be modified by all the 
others. And so the speed of a cruiser must be con
sidered in connection with the enduring capacity and 
with the weight of battery. As we, unlike most 
European powers, have no intermediate coaling sta
tions, it is particularly essential that the vessels of 
our navy have a large coal capacity; indeed, in my 
opinion, speed and coal capacity rather than weight of 
battery are the important qualities to be sought for in 
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a modern cruiser. It is with this end in view that the 
vessel now known as " Protected Cruiser No. 12" has 
been designed. It is expected that this cruiser when 
completed will be the fastest in the world and at 
the same time have a great coal enduring capacity. 
Among the things which we expect of her is to be 
able to steam around the w orld and return to her sta
tion without the necessity of once recoaling. 

.. She cannot, of course, owing to the l ightness of 
her battery, take her place in battle against such ves
sels as the Chicago or the Yorktown. It is hoped that 
she will'be able to overtake the fastest merchant ships 
and to destroy them. to remain one hundred days in 
the seas, and to outsail and sink any of the fast pas
senger steamers. All this is expected with the same 
fire-room conditions that prevail on the transatlantic 
vesseJs. Although this cruiser is not a fi ghting sh ip, 
she is nevertheless well protected, and has a coal ca
pacity of 2000 tons, with 750 tons at normal draught. 
Together with the regulation coal bunkers there will 
be along the length and next to the side of the vessel a 
cofferdam in bunkers, to contain fuel which will serve 
as a wall, and will not be used as fuel except in a case 
of emergency. At the very ordinary speed of 10 
knots per hour the coal capacity is such that the ves
sel will have an endurance of 107 days. 

.. The proposition to carry the United States mails 
in the cruisers in order to keep the engines and men up 
to the standard of efficiency is, 80 far as the purpose 
in view is concerned, not a bad one ; but if carried into 
execution it would be an enormously expensive method. 
The great difficulty which the navy h as to cope 
with at present if! the great lll,ck of efficient sailors. 
But with the improvement and development of our 
merchant marine it is to be hoped that we will have a 
more fruitful and satisfactory field for recruiting than 
we at present possess." 

...... 

Bnrsting Charges Cor Shells. 

A great many experiments have been made to de
termine the proper kind of powder to be used i n  can
non, and, as a result of these experiments, the powder 
used has gone through a gradual change and develop
ment, from the fine grain of early use to the large, reg· 
ular grains of the present day. 

Projectiles may be either solid or hOllow. In the lat
ter case they must contain a bursting charge. 

While experiment has determined the best form of 
grain of powder to propel these projectiles, the ques
tion of the proper grain to be used as a bursting charge 
for shells seems to have heen qu ite neglected. 

The " Manual of Heavy Artillery, U. S. Army, " by 
General Tidball, which is officially adopted for use in 
the United State!' army, designates musket and mortar 
powner as the proper powder for a bursting charge. 
The United States army (light) artillery tactics, speak
ing of a shell ,  says: •• It is loaded with a burstin g  charge 
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second access to the interior, and through it, by means I was tied up into 111 loads, and the work of transport
of hoe-shaped tools, the fragments are removed. ation was begun. It  was a tedious undertaking carry· 

Slid ing p lates close the manholes, so that the projec- ing the heavy packages u p  the ascent. Three days 
tiles are fired with perfect safety, and no fragments can were consumed in conveying each load to its destina· 
be lost. tion. The work com menced on June 15, and on July 

To strengthen the steel chamber, a heavy granite 31 the last section of the building and the last of the 
house is built over it, and the space between the stone n inety packages of scientific instruments had reached 
and the chamber is tightly packed with sand, so that it the site of the refuge observatory . 
can safely be used to explode any shells and any ex- Six days before the last date Vallot selected five of 
plosive. The large size of the pit renders the con· the hardiest mountaineers as masons and carpenters, 
ditions under which the projectile is exploded about and set out for the mountain top to build the founda
the same as those in air. tion. Two tents were set up for the temporary shelter 

The shells used in the experiments were the 3 inch of the party. The tem perature was rather low for 
shells, similar to the ones used in the civil war for field summer ; the mercury dropped to 9 deg. below zero at 
service. night, and did not rise m uch above zero at noon. The 

As bursting charges were used: Mortar powder , hav- men were clothed in regulation E�quimaux costume, 
ing, as before stated, 32.000 grains to the pound ; the with huge woolen gloves and heavy mountain caps. 
I.  K. powder, with 2,200 gra:ins to the pound ; and the The style of dress was not cond ucive to rapid  work, but 
E. V. powder, with 72 grains to the pound. the men labored vigorously from seven in the morning 

The results are tabulated below: till seven at night. In two days the foundation was 

FIRS'l' SERIES. 

Weight of shell before firing. ... S)f lb. 

Kind of powder.................. E. V. 
Weight of fragment s ............ 7Ib.14 oz. 
Loss in weight .. . .... . . . . . . . .. 10 oz. 
Number of fragments greater than 

10z ... . .. .. . . . . . . . ..... . . .. . ... 26 
Weight of fragments less than 

10z ........................... 2 lb. 
Number of fragments from 1-2 oz. 15 

.. 2-4 oz. 6 
greater than 

40z . . ... . . .. . . .. . . . . . . . . . . . . . ... 5 
SECOND SERIES. 

S11l1b. 811l1b. 
I. K. Mortar. 

71b.8 oz. '1lb.60z. 
16 oz. IS oz. 

22 14 

2 lb. 6 oz. 4 lb. 

12 8 

5 4 
2 

completed, and on the third the framework was i n  
place, i n  spi te o f  the persistent  attempts o f  the wind 
to overthrow it. On  the fourth day the last plank was 
nailed on the roof, and at night the workmen were 
able to sleep in a less windy chamber than their tent. 

The work, however, was extremely exhausting in the 
rare atmosphere. At the end of the second day one of 
the men was disabled. He was given a few whiffs from 
the oxygen bag which M r. Vallot had taken the pre· 
caution to include in h is su pplies, and recovered suffi
ciently to start down the mouutain. The fol lowing 
day a second mountaineer was exhausted , and a third 
weakened on the third day. 

Weight of shell before firing . .... 811l1b. 

Kind of powder .... ............. E. V. 
Weight of fra!?ments ... . . ..... .. 81b. 1 oz. 

Loss in weigbt . . . . .  .. .......... '1 oz. 

811l1b. 
I. K. 
'llb.60z. 

lib. 2 oz. 

Although the house was not enti rely finished on the 
fourth day, i t  was thought inadvisable to remain 

llb.Soz. longer on the summit, especially as the weather had 

Sl1llb. 
Mortar. 
7 lb. 

Number of fragments greater 
than 1 oz ........ . ... . . ...... ... 35 

Weight of fragments less than 
1 oz... .......... ............ lib. 6 oz. 

Nnmber of fragment" from 1-2 oz. 21 
•• 2-4 oz. 6 

greater than 
40z .... . .. _ . .. . ... . ... . . .. . . ... 8 

23 13 

21b. 6 oz. 21b.13 oz. 
13 6 

8 2 

2 5 
The loss, which is principally due to a portion of the 

shell being reduced);o dust, which could not be collect
ed, was m uch less for the E. V. than for the mortar 
powder. As fragments less than 1 ounce are not con
sidered dangerous, that amount of weight of the pro
jectile is counted as loss as well as the dust. The loss 
for the E. V. is just one-half that of the mortar. The 
number of fragments between 1 and 2 ounces given by 
the E. V. is three times that of the mortar. 

Suppose each fragment of shell greater than 1 ounce 
to strike and disable a man, the number of men placed 
hOTS de combat would be as follows : 

E. V. 
First series.. .. .. ... ......... ..... 26 
Second series . . .  . . .. . . .. . . .. ....... .. 35 

I. K. 
12 
23 

Mortar. 
14 
13 

become u n favorable. All hands, therefore, descended 
and took a brief rest. 

On August 31 the party reascended the mountain, 
accompanied this time by Mr. Val lot's wife, an enthusi
astic Alpinist. The refuge was properly braced with 
masonry, and the finishing touches were added. Light· 
n ing' rods were put in position, after which colors were 
fl ung to the breeze to celebrate the completion of the 
w ork. 

The building is divided into two apartments, one 
designed for the use of travelers and the other for 
scientific observers. The latter room is a private com
partment. The publ ic room is supplied with all the 
conveniences needed by the tired tourist. Nin e  beds 
are placed in the rOOIll, and a supply of provisions and 
of oil for light and fuel is always kept on hand. The 
observatory, which is said to be the h ighest in  the 
world, is 14,350. feet above the sea level. It contains 
automatic registering devices and the most approved 
appliances for making scientific observations in high 
elevatio:Js. 

of rifle or m usket powder, which gives great force to The " Ordnance Manual of 1861 , "  and Robert's Prof. 'Vincbcll. 
the fragments." "Handbook of Artillery," 1860, which were the au-

Musket and rifle powder have about 1, 000,000 grains thorities for the United States army at the time of the 
to the pound, and mortar powder about 32,000. civil war, designate rifle or m usket powder for burst-

The reasons for selecting these powders are not given, ing charges. Had a powder of the E. V. grain been 
but each authority seems to have based his statements used, the probable effect would have been much 
on those of the preceding authoi'ity. greater. 

A shell may be used for two purposes, viz. , demolition While u p  to date the experiments have not been ex-
and against animate objects. tensive enough to determine the best kind of powder 

The proper bursting charge for the first object can for a bursting charge, still they show that the E. V. 
easily be determined, as a shell buried and exploded powder is  much !lu perior to the mortar, which is the 
would p roduce almost the same result as i f  fired frum kind still designated for use. The explanation for this 
a cannon. would seem to be found in comparing the actions of 

The proper bursting charge for use against animate the powders. 
objects is not as easily determined. The fragments of The mortar powder is much finer grained, and would 
the shell must not be too small, or they will not disable be completely transformed into gas m uch more quickly 
a man, nor mu!;t they be too large, for the lIumber of than the E. V. Its action is m uch more violent, and 
fragments being diminished, the number of possible consequently it would pulverize or reduce to fine frag
casualties will also be diminished. ments a large portion of the envelope, and so reduce 

To disable a man,  the fragments should not weigh the numher of fragments over 1 ounce in weight. The 
less than 1 ounce, and should have a velocity of about E. V., being more progressive, would give a larger num-
500 feet per second, which would be equivalent to an bel' of effective fragments. Powders finer than the 
energy of about one-eighth of a foot ton. The velocity mortar would pulverize the envelope still more, and 
of the fragments is due mostly to the remaining ve· larger grained powders would give a greater number of 
locity of the shell at the instant of explosion, though large fragments. 
some of it is incidentally obtained from the bursting The theoretically perfect powder would be the one 
charge. The latter's proper function, however, is to that would red uce the entire shell to fragments 10unce 
burst the shell, since the rotation of a ritled projectile in weight. It will require many exr:eriments to ascer
gives sufficient dispersion to the fragments. tain the powder that approaches nearest to the theo-

What kind of powder, then, will burst the shell into retical ;  but from the tables given above it will be seen 
the greatest number of fragments one ounce or but, 

that, of the three powders tried, the E. V. is the best 
slight.ly greater-say between one and two ounces-in for a bursting charge. 

Prof. Alexander Winchell ,  an eminent American 
geologist, d ied at Ann Arbor, Mich. ,  February 19, in 
the 67th year of his age. He was graduated at Wesleyan 
Coll<,!�e in 1847, and taught school in severa l  places Ull
ti l 1854, when he was called to the chair of Physics and 
Oivil Engineering r.t the University of Michigan, and a 
year later was transferred to that of geology, zoology, 
and botany, which he held unti l  1879. In 1866-69 lle 
filled a similar office in  connection with the Universi;y 
of Kentucky. Mean while he made a s urvey for a rail
road from Ann Arbor to Manchester, and in 1859 was 
appointed director of the Geological Survey of Michi
gan. 

This last work was practical ly  finished when the 
civil war broke out, although Professor W'inchell made 
paleontological researches in the material th us accum
ulated and in his publications established seven new 
genera and 304 new species, most of which were fo!;sil. 
In 1869 the survey was renewed u nder his direction, 
but he resigned charge of it  in 1871. 

He accepted the chancellorship of the University of 
Syracme in 1873, but at the close of that year retired 
from that office to become professor of geology, zoology, 
and botan y in that same school. From 187a to 1878 he 
filled a s imlaI' place in Vanderbilt Uniyersity. 

In  1879 he was recalled to h is old place at Ann Arbor, 
which he filled until h is death. I n  1886-87 he was con
nected with the geological survey of Minnesota. He 
received the title of Doctor of  Laws from 'Ve�leyan in  
1867, and  last year was elected vice-presideut of  the 
Geological Society of America. His name has been 

weight? • •• , • given to fourteen new species. By his labor he has es-
With this object in view, some experiments have be'm 

made at West Point, N. Y. The bursting pit consiets 
of a large chamber, 5 feet in diameter and 5 feet long, 
made of one-half inch hoiler steel. On top is a man
hole and chimney, through which the projectiles, fixed 
with electric primers, are lowered. This manhole also 
gi ves access to the interior for the purpose of collecting 
any fragments of shell that may not have been removed 
by the tools used for that purpose, and also for repair
ing the pit and allowing the smoke of the explosion to 
escape. 

At the bottom of the pit a tube, 5 feet long, gives a 

Refuge and Observatory on Mt. Blane. tablished the Marshall group in American geology. 
Mr. J. Vallot, a member of the French Alpine Cluo, •• • ... 

succeeded last summer in erecting a permanent struc- A NOVEL combination was recently exhibited in 
ture on Mt. Blanc, to be used as a refuge and observa- Chicago. A Fairbanks, Morse & Co. steam pump was 
tory. Plans of a small structure best adapted for d riving an Erwin water motor which was coupled 
withstanding high winds were drawn, and the build- directly to a Thomson·Houston dynamo. The results 
ing was constructed at Chamounix. The house was showed economy of fuel. The advantages of such a 
then taken apart, and each timber was marked pro- system are first cost is less and the cost of operat ing 
perly, so that the parts could be put together readily is reduced. Pumps may be used for pumping wat�r 
on the mountain top. One hundred guides volunteered I during the day and then used for light at n ight. It 
their services to carry the parts of the building to the would seem that the system would be of especial appli
point fixed upon as the site. The dismantled structure cation at railway stations. 
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A HEATER FOR USE WITH A GAS BURNER. 

The illustration represents a simple device for use 
in connection with a gas burner, to heat water or other 
liquids or food, or to heat rooms or passages. It has 
been patented by Mrs. Mary L. \V. Martinot. The 
burner :of the heater i s  of gauze or equivalent mate
rial, with a central opening to receive the gas burner, 
and upwardly projectin g  brackets support a semicir
cu lar table with a central opening, the table having a 
tlange in contact with which rest.,; a drum of sheet iron 
or other suitable material. Near the top of the drum is 
a side opening surrounded by a hood, adapted to di
rect the ascending hot air some distance out into a 
compartment to be heated, as shown in Fig. 1 . Both 
the drum and the table have shields at the rear for the 
protection of adjacent wood work. When the device 
is to be used for heating liquids, etc. , the drum is re
moved, and a cup or other receptacle corresponding in  
contour to  the  space within the  table flange is placed 
upon the table, as shown in Fig. 2. The device may 
be further supported, if  desired, by attaching the 
upper shield to an adjacent wall or other u pright. 

For further information relative to this invention 

-, 

::MARTINOT'S HEATER. 

address Mrs. :Mary White, No. 1541 Broadway, New 
York City. 

A COMBINED BATH AND WASH TUB. 

J tieutifit �tuetitan. 
AN IMPROVED INDEX. 

The illustration represents a convenient form of in
dex, by means of which the references contained upon 

JUDGE'S INDEX. 

any page may be readily exposed to view, the reference 
cards or memoranda bei ng inserted or changed with 
facility as desired. I t  has been patented by Mr. Wil
liam A. Judge, of Santa Barbara, Cal. The index 
pages are held in a case open at the top and one end, 
there being near the inner end of the case a low trans
verse partition serving as a rest for the sheets in nor
mal position in the case, and near the other oplm end 
a similar but lower support to hold up the displayed 
sheet. A rod held iu suitahle position by nuts extends 
through the case n ear the lower 
corner of the open end, and u pon 
this  rod is pivoted a series of bars 
each having a slight curve near its 
pivotal point, and each having a 
lateral ear adapted to receive an 
initial letter. These e a r  s a l' e 
arranged one above' anoth er upon 
the bars, so that all the letters wi l l  
be exposed to view when the sheets 
lie horizontally in the case. Ex
tending at right angles from the 
bars are strips provided with a sui
table backing so attached as to 
form edge grooves, in  which may 
be inserted in the desired order 

reagent, and the various stages preceding their final 
disappearance may be observed under the microscope, 
the observation throwing much light on structural 
peculiarities. The raw fibers, e. g., cotton and flax, are 
not dissolved, at leailt only partially, but  swell up 
under the  action of  the reagent, with the  result that 
the structural features are brought :mt with great pro
minence. Jute and the ligno-celluloses generally are 
dissolved by the reagent, and many of the adipo-cellu
loses also. We are invl'stigating these actions more 
closely, and hope shortly to publish an account of our 
observations. In  the meantime, we comlllend the re
agent in question to all who are engaged in the 
chemical or microscopic investigation of the vegetable 
fibers.-Ghemical News. 

••••• 
AN IMPROVED PACKAGE TIE. 

A tie for packages of dormments and other articles, 
which can be readily and easily adjusted to suit the 
package, and which will not wear or fray out, as is 
sometimes the case WIth twine or tape, is represented 
in the accompanying i llustration, and forms the su b
ject of a patent issued to Mr. E. C. Plumer, of 
Columbia, S. C. 'fhe  tie, shown separatel y  at the top 
of the ill ustration, is made of a thin stri p of pliable 
metal, preferably sheet copper, to one end of which is 
attached a bent wire link, the attachment being effect
ed by bending the end of the band over one end of the 
link, where it may be Secured by a small rivet i f  deemed 
necessary. The other end of the band is made slightly 
pointed, and is adapted to be passed through the other 

In the construction shown i n  the i l lustration either index slips of card or paper, thus 

tub may be used independently as desired, and each making u p  each index page. Pro

has an independent overflow or waste, as shown in the' jecting from the lower or inner side 

lower �ectional view. The improvement  has been pa- of each sheet is  a short strip, which 

tented by Mrs. Mary L. W. Martinot, of New York extends inward between the adja

City. The bath tub has a top flange extending around cent sheets, as shown in dotted 

hoth sides and one end, with grooves adapted to serve lines, when a page is turned out 

PLUMER'S METALLIC BAND PACKAGE TIE. 

as slide ways for lon gitudinal ribs on the bottom edges for reference, this strip serving as a guide to hold 

of the wash tub, and the latter has, at one end, legs the sheet in place. Each index page is exposed to view 

provided with castors, for i tl:! support when drawn out by simply pressin� downward upon the ear carrying 

froUl above the bath tub, as shown in the upper figure. the proper initial letter, the operation being reversed 

Stop blocks limit the outward movement of the wash to return the page to place within the case. 

tub, and branches of a waste pipe are carried up within • '.' • 
the tub i n  the usual manner. 'l'he  waste pipe of the A New Solvent Cor Cellulose. 

wash tub has a sliding connection with the main BY c. F. CROSS AND E. J. BEVAN. 
waste pipe leading to the sewer or other outlet, with Hitherto we have had no acid solvent for cellulose 
which the bath tub also has a bottom connection. 
\V hen the bath tub is to be used, the upper tub is 
d rawn out, as shown in the illustrat ion, and is  after
ward returned to place above the bath tub previous to 
em ploying the wash tub.  

For further information relative to this invention 

MARTINOT'S COMBINED BATH AND WASH TUB. 

but such as in d issolving it bring about marked changes 
in composition and properties. In dissolving, the cellu
lose is resolved, e. g., by the action of  sulphu ric and 
phosphoric acids, into products of lower molecular 
weight, and cannot be recovered from the solution. 
Concentrated hydrochloric acid, as is well known, at
tacks cellulose profoundly. When digested with the 
acid in the cold the fibers f.re completely disintegrated, 
and the resulting modification , obtained as a white 
powder, manifests very d i ffere n t  properties from the 
original. When warmed with aqueous solutions of the 
alkalies it is colored deep yellow, and the products of 
hydrolysis are powerful  reducing agents (aldehyds). 
Some of the OH groups are also so affected that they 
react with acetic anhydride at its boiling temperature, 
giving, so far as our determinations show, the diacetate 
of a CIB compound. We find, however, that on dis
solving in the acid one half i ts weight of zinc chloride. 
a solution is obtained (of specific gravity 1 '44) which 
dissolves cellulose instantly and without sensible mo
dification. 

This observation is of importance, as it enables us to 
i nvestigate some points in the constitution of cellulose 
for the determination of wh ich such an acid solution 
is an essential condition. The solut ion of cellulose ob
tained by heating it with concentrated solutions of 
zinc chloride may also be d i luted with hydrochloric 
acid, without precipitat ing the dissolved products, but  

add ress Mrs. Mary White, No.  1541 Broadway, New the solution by the new reagent has  the double ad-
York City. vantage of being instantaneous and of being prepar-

• '., • ed, therefore. with the minimulll of resolution of the 
THE body of every spider contains four little masses cellulose i n to bodi es of lower molecular weight which 

pierced with a multitude of holes, imperceptible to the usually attends the somewhat prolonged heating neces
naked eye, each hole permitting the passage of a single sary for complete solution in the aq ueous solution of 
thread ; all the threads, to the number of 1,000 to each zinc chloride. 
mass, join together when they come out and make the The reagent we also find of great value in the inves· 
single thread with which the spider spins its web, so I tigation of structural points, i. e., as an aid to micro
that what we call a �pidl'r's thread consists of more scopic work in the provi nce of the vegetable fibers. 

tha.n 4,000 threads united. All fot'lus of �ure aellulose are rapidly dissol ved by the 

end of the link, u pon which it  is closely bent down 
when the tie is fixed upon a package, the end being 
secured, after adjustment, by a confining slide on the 
body of the band. This tie is comparatively inde
structible and presents a very neat appearance. 

• •••• 

IMPROVED SOUNDING BRIDGE FOR PIANOS, ETC. 

A sounding bridge designed to greatly increase the 
volume of sound produced by a piano or other instru
ment in which the improvement is applied is shown 
in the accompanying illustration. It forms the sub
ject of a patent iSEUed to Mr. Martin Durick, of No. 
567 Spring Street, Buffalo, N. Y. The improved bridge 
con�ists of  a recessed stri p of metal, curved in  con
formity with the wrest plank of a piano, and in cross 
�ection forming a hollow con vexed bridge, as shown in 
one of the small figures at the side, there being a "light 
rib or projection in the top surface of the bridge u pon 
which the wire rests. A modified form of this sound
ing bridge is made with a bottom wall, as shown in  
the  other figure, the  bridge then forming a hollow strip 
of metal. The main view shows the wrest plank with 
the sounding bridge in position. 

DURICK'S BRIDGE FOR STRINGED INSTRUMENTS. 

© 1891 SCIENTIFIC AMERICAN, INC.



Sno", WorlDs. 
Referring to a paragraph which appeared in the 

SCIENTIFIC AMERICAN of February 21, concerning the 
recent  remarkable appearance of worms upon the sur· 
face of the snow, in Randolph County, Va. , Mr. Geo. 
C. Hodges writes us that a similar phenomenon has 
been observed in the vicinity of Utica, N. Y. , and in  
Oneida and Herkimer Counties. Specimens were sent 
by our correspondent to Prof. C. V. Riley, entomolo· 
gist, Department of Agriculture, at Washington, who 
replied to h im as follows : 

.. You send two distinct larvre. The small species, 
of which there were 8 or 10 specimens, is the common 
Penn8ylvania soldier-beetle (Chauliognathus Pennsyl
vanica), a carnivorous species which i n  the larva state 
destroys plant lice, bark lice, and the eggs and young 
larva of a number of injurious insects. This insect 
hibernates in  the larva state and has occasionally been 
observed, both in Europe and in this country, fairly 
swarming upon the surface of 8now, having been 
driven from its hibernating quarters by some peculiar 
weather combination. It hibernates at the roots of 
grasses, under stones and logs and under the loose bark 
of Etumps, logs and old trees. The other and larger 
larva, of which there was only one specimen in the 
box, seeme to be a variety of the bronzy cut worm 
(Nephelodes violans), an insect which also h ibernates 
in the larva state, and has also been observed occur
ring in large numbers on snow. It is so recorded by 
your State entomologist, Dr. J. A. Linter, in his 
Fourth Report, published in the Forty·first Report of 
the State Museum, at Albany, N. Y. , pages 54 to 57. 
He records the winter occurrence of this larva on snow 
at ,Rockville, Ontario, and Sullivan County, New York." 

. .  ' .  

AIDber. 

Genuine amber is by no means so plentiful as it was 
some years ago, and amber cigar holders and pipe 
stems will  probably rise in price. The genuine amber 
is a fossi l  gum, which was produced in large quantities 
by trees having a resinous sap, which flowed down the 
trunks and collected i ll masses at the root. I t  is  found 
in the ground of marshes and other places where 
forests flourished in  former times, and is also obtained 
by dredging. The German Ocean, Baltic and Black 
Seas formerly produced it in great quant ities, but the 
supply is  constantly decreasing, and, unless other fields 
are discovered, real amber will soon be scarce and 
costly. There is some satisfaction in knowing that 
the i mitation is j ust as good in every way, so that even 
if the real amber gives out there need be no diminu. 
tion i n  the number of holders for cigars or mouth
pieces for pipes. In this country comparatively little 
is used save for this purpose, but in India and China 
large lumps are in  great demand, for, from some cause, 
an amber idol is far more highly esteemed than a golden 
image, and so the best amber all goes to the East to 
be made into gods for the pagans.-Great Divide. 

. .. . . . 
A CENTENARIAN. 

January 22, Colonel Nathan Whitney, of Franklin 
Grove, IlL , celebrated his  one hundredth birthday. He 
was born in Conway, Mass. , fifteen years after the de· 
claration of independence, and was one of the pioneer 
settlers of Ill inois, having lived within the State for 
fifty-four years. Before there was a sidewalk laid in  
Chicago and a bridge over the  river, he was appointed 
a commissioner to organize Lee County and established 
his home on its prairies. He served in the war of 1812, 
and was mentioned for 

Jtitufifi t �Uttritau. 
presented bim with a solid silver platter, suitably 
inscribed, and several hundred congratulatory letters 
and telegrams were received.-The Graphic. 

• • • • • 
A STANDARD BICYCLE. 

The New Mail, which is shown in the illustration 
herewith, bas for years, throughout the country, heen 
well known as a first-class wheel, its construction be· 
ing of a high standard and it having special patented 
features whicb are much commended. It has a ball 
bearing head made after the Trigwell patent, accord
ing to which the balls are confined so they cannot fall 
out and be lost. By its use even and steady steering is 
obtained with little friction. Another specialty of the 
wheel is its band brake. It is a band of steel, lined 
with leather, acting on a drum on the rear wheel axle, 

147 
has also been brought out this year to meet the de
mand for a medium priced safety, having cushioned 
tires, which give l ife and elasticity and obviate all jar 
and vibration. Messrs. Wm. Read & Sons ,  107 Wash
ington Street, Boston, are the manufacturers of New 
Mails and wi l l  send full particulars on application. 

. · e • 
The Ne,v SCl'e", Fel'l'yboat J. G. llIcCullough. 

The new ferryboat for the Erie and Western Railroad, 
built at Neafie & Levy's, is of the same design as the 
Hoboken ferryboat Bergen, having a screw propel ler 
at each end, the shaft running the  entire length of the 
boat 

The new boat is 215 ft. long over all, 188� ft. long 
between the stern posts, 45 ft. beam moulded, 62 ft. 
beam over guards, 16  ft. d epth of hold amidsh ips, hav
ing a gross ton nage of 744 tons. It is constructed 
throughout of steeL 

The machinery consists of compound surface con
densing engine, having cylinders 26 and 50 inches 
diameter by 30 inches stroke, driving a shaft with a 
propeller on each end 8 ft. 6 in.  d iameter. The en
gines are of splendid design, with the ordinary Stephen
son l ink  working a piston valve on the high pressure 
cylinder and a plai n slide valve on the low pressure 
cylinder, and which are reversible by a separate steam 
engine. The circulating pump is of Neafie & Levy's 
make, centri fugal in design, and the independent air 
pump is of the Davidson type. All the bearings are of 
ample size, and all parts of the engine are perfectly ac
cessibl!!. The boi lers are of steel, two in number, 
each being 12 ft. 8 in .  in diameter by 11 ft. long, and 
supply steam at a pressure of 100 pounds. The engines 
being all below, but little space i s  taken off the drive
ways, enough only to pass the smokestack up, but it is 
in the side cabins that the enlarged space is appre
ciated, owing to the entire absence of the paddle wheel 
houses. 

The cabins are wide, well l ighted, and flnely finishEd .  
The sides and ceil ings are paneled and finished a pale 
green, with nea.t decorations in silver, which makes a 
most pleasing  effect. The windows are very large, the 
central one in each cabin being of particularly hand
some design. The seats are finished in cherry. The 

LL..::A--7 electroliers and metul fittings are of splendid design, 

THE " NEW MAIL " BICYCLE. 

entirely away from tbe chain.  It is a very simple and 
positive acting clasp, and the New Mail is the only 
wheel baving it. It is  especiaJ1y of added value this 
year when cushioned tires are to be used, as these are 
more delicate than solid tires, and English reports de
clare the band brake the best for such. The shape of 
the New Mail handle bars, also, is  much approved, be
ing curved and brought low and well back to the rider. 
The frame is of Credenda tubing ; all ball bearings 
throughout ; best hollow, re-enforced rims ; tangent 
spokes, strongly tied and laced and nickeled to inter
sections. The New Mail is made at Chicopee, Mass. , 
with all parts strictly interchangeable. A new pattern 

fin ished in si lver, matching the decorations. The out
side is painted a light salmon color. 

The boat is provided with the Will iamson stearn 
steering engines, capable also of being worked by 
hand. She is l ighted all over by the incandescent light, 
and is in all respects the " most modern " ferryboat in 
the fullest sense of the word, and she wi l l  be the mod.el 
ferryboat of New York harbor. She has been named 
John G. McCul longh, and will be used for passenger 
service between New York and the terminal of the Erie 
Railroad, Jersey C i t y. 

Mai ne SI.ipbuHding in 1 8 90. 
During the year 1890, there were launched from the 

New England shipyards, according to the Bangor (Me.) 
Industrial JOllrnal, 207 vessels, aggregating 99,8(2 
tons, of which 125 vessels, with a tonnage of 74,465, 
were built in Maine. Massachusetts cawe n ext, with 
54 vessels, of 13, 603 tons, while Connecticu t  had 82 Yes· 
sels, of 11,772 tons. 

Of the Maine fleet, the most notable is the ship 
Shenandoah, which registers 3,406 ·78 tons gross, and 
3, 258 ·58 net, and i s  the largest wooden ship afloat. 
Also of great proportions, surpassed only by the 

. , 

<;!henandoah, is the Rap
pahannock, registering 
3,053 tonR net. The Par
thea, 2,371 tons, the St. 
Marys, 1 ,943 tons, the L. D. 
Carleton, 1,788 tons, were 
alIlong the finest ships that 
ever left Maine stocks. 

Schooners continue to 
largely p r e  d o  m i n  a t e  
among the vessels built in 
Mai ne yards, and big fore
an d·afters BeelIl to be as 
popular a 8 e v e  r. The 
number of four  .. masted 
schooners launched is in 
the vici nity of 30, about 
one·half  of whichslid into 
the watprs f r o m B a t h 
ways. No less than 1 3  of 
these big fore-and-afters 
registered upward of 1 ,000 
tons, yet they are not as 
large as the fi ve-masted 
schooner Governor Ames, 
1 ,690 tons, launched in 
Waldoboro in 1888. 

... . .. 

bravery at the battle of 
Lake Erie. Mr. Whitney 
had reached the age of 
threescore and ten· when 
the first gun was fired on 
Fort Sumter. He has 
seen the development of 
the greatest nation on the 
earth from feeble States 
harassed by foreign foes, 
menaced by savages u pou 
its  borders, to a country 
of magnificent cities, which 
no internal war can dis
rupt and no foreign foe 
iutimidate. He received 
his first degree of masonry 
seventy· four y e a  r s ago, 
and is probably the oldest 
mason in t h e  world. 'We 
present a portrait of Colo
nel Whitney, h i s  s o n, 
grandson, and great-grand
son, four generations. The 
one hundredth anniversary 
of Golonel Whitney's birth 
was wade the occasion of 
a gathering of prominent 
lIlasons from all over the 
State. Nathan Whitney 
Chapter No. 129, Royal 
Arch Masons, named in 
honor of Father Whitney, COLONEL WHITNEY, HIS SON, GRANDSON AND GREAT-GRANDSON. 

THE brownish discolora
tion of (cei l ings where gas 
is used is caused by dust, 
carried a g a i n s  t them 
by the heated air cur
rents produ�ed by the gas. 
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NEW FIRE BOAT FOR NEW YORK CITY-THE 
NEW YORKER. 

The most important of recent additions to the ap
paratus of the New York Fire Department is what is 
termed the floating fire engine, the Ne w Yorker. The 
new " fire engine " is a boat built of i ron and steel, 
provided with powerful engines for propulsion, and 
with dupl icate boilers and dupl icate pumping plant 
for the extinguishment of fires. When the  capacity of 
the pumps and general perfection of the design to
gether with the applicabi l i ty of the boat for delivering 
heavy streams of water many blocks in from the water 
front is considered, it w i l l  appear that it is a most valu
able auxiliary for the protection of the city. 

The' boat and machinery are built of i ron and steel 
throughout, under full specifications furnis hed by the 
department. The length over all is 125 ft. 5 in . ; on 
load water l ine, 115 feet. The beam moulded is 26 ft. ; 
on load water l in!" ,  25 ft. 2 in .  The depth m oulded is 
14 ft. 6 in. ,  and the extreme draught is 10 ft. '.rhe dis
placement is 351 tons. At the load water line the dis
placement is 52 tons to the inch. 

The hu l l  is laid upon a keel of  bar iron 6 in.  wide 
by 2M in. thick. The frames, spaced 20 in. from center 
to center, are steel angle:iron 3 by 2%, by -t1i in. for three
fifths of the center of the hull, and 3 by 2%, by f1i at 
the ends. Each side of a frame is in  one piece, scarfs 
being prohibited. 

The plating of the sides is laid " in and out," with 
thick strakes out. The garboard and sheer strakes 
(extreme u pper and lower rows of plating) are 30 in. 
wide and %' in. thick. The intermediate strakes are 
i1i and fi thick respectively. The plates are all of steel. 

For the woodwork, where such is introduced, white 
oak and locust are generally used, except for the deck 
and joiner work. The deck is  of 3 in. white pine, and 
laid with the greatest care. Wherever cleats come, a 
w h ite oak bed is laid for them, and white oak partners 
surround the bitts. 

The bi lges are coated with not less than one-half 
inch of Portland cement. This is brought up to the 
level of the limber holes, through which the bilg'e 
water finds its way to the pump well. Thus no water 
can lie stagnant between the frames. 

For the i ron an elongation of 20 per cent and tensile 
strength of  45, 000 pounds, with 41, 000 across the grain ,  
and for  the steel an elongation of  22  per  cent  with a 
tensile strength between 55,000 and 65,000 pounds per 
square inch, were prescribed. 

The deck hou8e is much lower than on other boats 
of this general class, rising only three feet above the 
deck. It is built of iron frames and plates. The pilot 
house rises 8 feet 9 i nches from the top of the deck 
house (trunk deck) and is 15 feet long and 15 feet 9 
inches wide, with 7 feet height  of ceil ing. 

The boilers, two in number, are of the " Scotch' " 
type, cylindrical, with corrugated furnaces. They are 
built for a working pressure of 148 pounds. Each is 
12 feet diameter and 15 feet long, with 204 tubes of 3� 
inches outside diameter. The outside sheets are thir
teen-sixteenths inch thick, and other portions of re
duced thickness. Artificial draught is provided, and 
the boilers can be worked together or independently. 

The propel l ing engine is of the triple expansion di
rect inverted type, 24 inches stroke, with 15, 24, and 39 
inch cylinders. The high pressure cylinder has a pis
ton valve, the others have slide valves. It can work 
u p  to 135 revolutions per minute with 135 to 150 pounds 
boiler pressure. 

The propellers are t wo in n umber. The fixed or for
ward screw is 7 feet 9 inches diameter by 12 feet pitch. 
Back of this comes the .. Kunstadter " swiveling screw 
and gear. This is connected by a universal joint to 
the shaft, which joint comes in line with the axis of 
rotation of the rudder. Thus the screw is swung to 
right or left with the rudder and aids in maneuvering 
the boat. It  has been found highly efficient. 

One i ndependent air putn p  and a circulating pump 
for the condenser is provided. The condenser is of the 
tubular pattern, wi th  about 2, 000 square feet of con
densing surface. Steam steering gear and engine are 
provided in addition to the regular hand steering ap
paratus. 

For signaling, a steam chime whistle and a steam cal
liope are provided. 

The pumping machinery is of great power. It com
prises two duplex vertical direct-acting pumps. Each 
has two steam and two water cylinders. The steam 
cylinders are 16 inches diameter by 11 inches stroke. 
The water cylinders of the same stroke are of 10 inches 
diameteJ'. The working pressu re al lowed for the water 
cylinders is  200 lb. to the sqnare inch. 

The pum ps draw water in through two 16 inch 
suction openings in  the bottom of the vessel, to which 
suction pipes are connected. The discharge is deliv
ered through 9%, inch connections into a 12 inch main, 
that runs around the trunk or deck house. and which 
is provided with nu merous connections for hose coup
lings. Several 12 inch valves are placed in the circuit, 
so as to shut  off any desired portion. The line is pro
vided with a n u m ber of 3� and 6 inch hose couplings. 
Four 7 i n �h h and pipes are also carried u pward, two 
T o  the roof of the pilot house and two aft through the 
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trunk. These are surmounted by swivel nozzles adapt- tain. If the glass has. however, become contaminated, 
ed for throwing 5� inch streams if desired. A fifth it may be cleaned with very strong ammonia, although 
swivel nozzle is mounted on the bitts forward, and con- glass which it has been necessary to clean is apt to 
nects by hose with one of the large connections. Alto- be rather unreliable. 
gether thirty-two discharges are provided for. When everything is ready the glass is placed in a 

The hand pipes are manipulated from behind travel- room where it is intended to carry on the process, ac
ing screens. made of double sheet steel with one inch curately leveled, and flowed with a solution made as 
air ' space, perforated for hose pipes, and with peep follows : 
holes. These can be moved fore and aft to any desired Good glue is placed in sufficient water to cover it and 
point along the rail, and protect the firemen. There' allowed to soak for twenty-four hours. If the water is 
are three of these on each side. They are carried on absorhed during the soaking, more may be added. It is 
rollers, which work upon the rail and u pon the plank then liquefied over a water bath and is then ready to use. 
sheer with guides. Any screen can be lifted off its In practice it makes considerable difference which 
bearings and carried to the other side of the deck. kind of glue is used. By repeated experiments it has 
Movable fire screens are provided for windows, which been found that Irish glue is the best for the purpose. 
screens are kept stored away when not in use. Those A wide brush is dipped in the glue and applied to the 
for the pilot house windows have peep holes. glass. The coating should be a thick one, otherwise it 

As an additional protection four spray pipes are car- will not be strong enough to do the work required. 
ried up along the front of the pilot house and else- When the plates are coated they may be placed in 
where, with cap and hose connection at the top. The racks, and the temperature of the room raised to 95 or 
object of these is to distribute water in a spray or rain- 100 degrees F. They are permitted to remain at this 
like form over t.he deck of the boat. In this way the temperature till they are perfectly dry, which will be 
hose is protected in situations where t,he heat is great. in from ten to twenty hours. 

Upon the tru n k  deck are two swiveling hose reels It is at this stage that the uncertain character of 
on which the hose is kept. Of this there are B. OOO feet. glue shows itself. Under certain circumstances the 
ranging in size from 2%, inches to 6 inches diameter. A glue will begin to crack and rise of itself without any 
great variety of nozzles or discharge pipes are pro· more manipulations, but most generally it will require 
vided, of about every size from 2%, inches up to 5� to have a stream of cold air suddenly strike it. If the 
inches diameter. plate is perfectly dry at this period, and of sufficient 

The capacity of discharge is put at 10,000 gallons per thickness, the top surface of the glass will be torn off 
minute, with the pumps making 200 revolutions. with a noise resembling the crack of a toy pistol. Some-

In connection with the boat a tender is kept on land. times the pieces of glue wi ll  leap two or three inches 
When the boat answers an alarm the tender meets it into the air, and may even fly into the eyes and inj ure 
at the dock. This tender carries 1500 feet of 3� inch them. To guard against this it is customary for the 
hose. Thus, a fire half  a m ile  inland from the r iver workmen to wear a pair of spectacles fitted with plain 
front can be supplied with water in case the supply .. of glass. The glue will come off sometimes at the least 
city water is deficient. expected times, notably  if  the plate with dried glue is 

As the boat l ies at the dock, fifty pounds of steam is being carried from one room to another. Plates which 
maintained in one boiler, and the fires in the other are have shown a decided disinclination to chip have 
kept ready for lighting. On an alarm from its district manifested a remarkable and unexpected activity and 
being received, the lines are cast off, the artificial have j umped into the face of the person carrying them 
draught is started, and the boat is at once u nder way. in such a manner as to cause him to drop them. 

No official trial of the boat has yet been made. On The strength of the glue is something very extraordi
an unofficial trial the s peed was found to be high, or nary. I f  the glass has been coated on the hollow or 
about 15 knots. A 5·inch stream of water was thrown belly side of the glass, the slight leverage thus  obtained 
about 250 feet. The full record of her capacity, engine is almost sure to break it, especially if the glass be sin
power, etc. , has yet to be made up.  gle strength. Even plate glass is not unfreq uently 

The hull was built by Jonson & Ell ison, of this city ; broken. It might be a rather interesting mathemati
the engines by Brown & M i l ler, of Jersey City, N. J. ; cal calculation to find out the force necessary to sepa
the boilers by McNeil & McLoughlin, of Brooklyn. rate the surface of glass in this manner on a piece say 
N. Y. One set of pumps was built by the La France 48 by 48 inches. 
Fire Engine Company, of Elmira, N. Y. ; the other by The result of the operation described may be various. 
the Clapp & Jones Manufacturing Company, of Hud- It may be either a design resembling ferns of various 
son, N. Y. shapes and sizes, or it may he a circular dp-sign, exhib-

The total cost is  put at $100,000. A district extend- iting narrow, feathery appearances ; or, if unsuitable 
ing from Twenty-third Street, on the H udson River, glue has been used, it may be of a nondescript appear
to Grand Street, on the East River, is assigned to ance. 
its protection. There are sleeping accommodations If, after the glue has been applied, but before it has 
in forecastle and aft cabin .  It is proposed, ultimately, become anY 'more than set, a piece of stout paper is 
to have quarters on the dock for some of the men to pressed over it and it is allowed to dry in this way, the 
sleep in.  glass will have less the appearance of feathers, but 

Our thanks are due to Chief Hugh Bonner, of the will be much coarser and larger pieces will be removed. 
New York Fire Department, for information concerning The circular design mentioned occurs under the same 
the boat. circumstances as the other, with the except ion that it 

• I • I .. general ly is made during cold weather. Sometimes 
Crystalline Glass. several weeks may run along and nothing but this for-
NICHOLAUS T. NEUISON. mation be made. 

Few trade secrets have been kept so well from the Some very elegant designs may be produced by sub
knowledge of the general public as the process of pro- mitting the glass once more to the same operation, cov
ducing the above mentioned species of decorative glass. ering it as before and allowing the gl ue to chip. This 
It is said to be the invention of a French engineer, who is known by the name of double chip. If the glass was 
called it .. vierre gievre," or frozen glass. In the United covered with the small circles in the first place, the sec
States, where its manufacture has been brought to a ond time it will have an appearance very m uch resemb
much greater state of perfection than in any other ling shells, and for this reason this has been called shell 
country, it is known under the more common names of chip. 
chipped or crystalline glass, and the operation of manu- If, instead of using ordinary glass, colored glass is 
facture " glass chipping." It has a remarkable ap- employed , pretty and original effects may be obtained. 
pearance, being covered with fern-like figures, no two The glass may be either colored clear through or it ma.y 
of which exactly resemble each other, differing in both have only a thin coating on one side. In the latter case 
shape and form. To those unacquainted with the me- in some places the entire layer of colored glass will be 
thod of producing this glass-and there are very few removed, and in other places only a very little, and 
that have any conception of how it is  made-the process will therefore give all the gradations between those 
of manu facturing is very puzzling. two extremes. 

This method of ornamenting glass ill so simple that Glass which has been treated in this way may be sil
most people, when they have it first explained to them, vered and gilded and thereby be made still more re
will hardly believe that sllch simple means can produce markable in appearance. 
such marvelous results. It is done by covering glass Extremely elegant effects may be obtained by what 
with glue, which adheres to the glass, and when the is known as " chipping to a line." The design is ground 
glue dries it shrinks and draws with it pieces of the in the glass by the ordinary sand blast process. After 
glass or chips of glass. the glass has passed through the machine, the protec-

The first necessity in carrying out this process is to tive co!tting (wax is generally used) is not removed, but 
have the glass which is to be ornamented ground either is left on to keep the glue off those parts which are not 
by means of the sand blast or by the more troublesome intended to chip. The glue is  then applied in a thick 
means of grinding by hand. This is done by rubbing layer to the ground portion and the process is carried 
a stone with a flat side over the glass till it has lost its on as usual. 
polish and become translucent. A thin layer of eme.ry 
kept wet with water will facil itate the grinding, which 
should be as coarse as possible, and for which reason 
grinding done by the sand blast is preferable. 

After the glass has been ground it should be kept 
scrupulously clean. Great care should be exercised 
that the surface is  not touched by the hands. Any 
trace of grease is very apt to make the results uncer-

A Simple and Excellent F urniture Pollsil. 

One part by measure of olive oil and two parts of 
vinegar. Shake well together and apply with a woolen 
cloth, after which t.ake a dry woolen cloth and rub vigor
ously. A housewife who uses this says it is a first rate, 
reliable furniture polish, always to be depended upon 
for giving most satisfactory results. 
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To the Editor of the Scientific American : 
Inclosed find clipping from the Times in regard to 

the storm here. Please explain in SCIENTIFIC AMERI-
CAN. H. O. MORRILL. 

White Lake, South Dakota, Feb. 12, 1891 .  
" On Saturday night last, at about eleven O'clock, the 

wind raised and snow commenced to fall, the two mak
ing what is commonly called a blizzard, and continued 
until about four o'clock Monday morning. It was not 
so cold, but otherwise was as severe a storm as that of 
January 12, 1888. We have heard of no casualties or 
suffering, as people were generally at home and stock 
housed. One peculiarity of the storm was the large 
amount of electricity notable everywhere, persons com
ing in contact with each other or with any metal sub
stance, or two pieces of metal, or in fact any two ob
jects that were not non-conductors, would throw off 
visible flashes with a sharp snapping sound. When 
this happened to persons a very perceptible shock was 
felt, even througb thick clothing. It was a very pe
culiar although accountable occurrence." 

[The phenomenon described in the slip is a winterelec
tric storm. These storms are not frequent. but well 
understood by meteorologists. They are also called 
magnetic storms, because the magnetic needle is 
strongly affected during !luch electric manifestations. 
Their origin is supposed to be coincident with the de
velopment.of auroras, and probably caused by disturb
anees in the sun that produce sun spots. Their coin
cidence has often been the subject of astronomical ob· 
servation and· record.-ED.] 

• • • • • 
Honor to 'Vb olll Honor, etc. 

THE INVENTOR OF ARBOR D AY. 

To the Editor of the Scientific American : 
In the number of you r  paper for J anuary 10, 1891, in 

an article on .. American Forestry Congress," credit is 
given to B. G. Northrup, Esq. , for the invention of 
Arbor Day, saying that Mr. Northrup ., suggested " 
the idea of making such a holiday " eight years ago at 
St. PauL "  Your article closes by the remark that the 
benefits derived and derivable  from Arbor Day " en
title Mr. Northrup to be regarded as a national bene
factor." 

Truth compels me to ask a correction of your his
torical facts. 

" Arbor Day " was invented by Hon. J. Sterling 
Morton, of Nebraska City, Nebraska. " At an an
nual meeting of the Nebraska State Board of Agricul
ture, held in the city of Lincoln, January 4, 1872, the 
Hon. J. Sterling Morton, of Nebraska City, introduced 
the fol lowing resolution, which was unanimously 
adopted : 

" Resolved, That Wednesday, the 10th day of Apri l, 
1872, be and the same is  hereby especially Ret apart 
and consecrated for tree planting in the State of 
Nebraska, and the State Board of Agriculture hereby 
names it Arbor Day," etc. ; the balance of the resolu
tion relating to prizes to the county and person plant
iug properly the largest number of trees on that day. 

More than one million trees were planted on the day 
Ilamed ; and similar and increased results obtained in 
1873. March 31, 1874, Governor Robert W. Farnas 
proclaimed April 8 as " Arbor Day," and requested 
the whole people of the State to observe it as a volun
tary holiday. 

Similar action was taken by succeeding governors 
until the session of the legislature of 1884.-85 passed 
an act making Apri l 22 of every year a legal holiday. 

The State Board of Agriculture gives annual pre-
m iullls about as follows : 

Greatest number . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $50 
Next greatest. . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  25 
Greatest number hard wood . . .  . . . . . . . . . . . . . . . . . . . . . . . . 25 
Greatest numoer of cuttiugs . .  . . . . . .  . . . . . . . . . . . . . . . . . .  10 

A conservative estimate by the State Board gives 
the total number of trees planted under tbe operations 
of Arbor Day, between 1872 and 1888, as nearly two 
thousand seven hundTed and fifty millions, a number 
which at only two feet apart each way would cover an 
area of nearly eleven hundTed square miles of land. 

Arbor Day has been adopted by other States. It 
should be by all. Besides its specific object-the en
couragement of forestry in al l its aspects-it is, quot
ing from a letter w ritten by the author (inventor, as I 
call him), Hon. J. Sterling Morton, to the subscriber : 
. .  The only anniversary facing the future. All others 
turn to the past. Arbor Day blesses posterity, and 
leaves adulation of the ancients to birthday festivals. " 

I would not detract from any praise due to Mr. N orth
rup for his suggestion to extend the observance of 
Arbor Day; but the real honor of a suggestion which 
is to benefit not only the nation, but all mankind, in 
all justice belongs to the distinguished gentleman 
whose name has been given. AUG. F. HARVEY. 

St. Louis, Mo. 

DR. OTTo.-The death is announced of Dr.  N. A. 
Otto, the inventor of the Otto gas engine. Dr. Otto 
died at Cologne, in his fifty-ninth year. 
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Notes on quarrying. 

WH. L. SAUNDERS. 
The drill steel is, perhaps, the quarryman's closest 

companion during his hours of labor. Even where 
quarries are equipped with all modern conveniences, 
and whether or not the power drill is used, the drill 
steel always has its place. Hand drilling in rock is not 
as simple an operation as it appears to the uninitiated. 
It looks an easy thing for a man to stand up and shake 
a ., j umper " between his toes, or to sit on a one-legged 
stool and drive a piece of steel with a hammer, but 
skill and experience are required to do effective work 
in either case. 

I did not realize that there was much antagonism be
tween the jumper and the hand drill, as it seemed to 
me that each one had its place, but I have recently 
talked with an iQtelligent quarryman whose experience 
has been confined largely to Europe and Australia, and 
he insists with much positiveness that the j umper can 
outdrill any hammer and steel system under any 
and all circumstances. It is doubtless true that the 
j umper is the most popular drill in the quarries of 
foreign countries. It is  the standard hand rock drill, 
and its use among quarrymen extends to hard and soft 
stone alike and to deep and shallow holes ; but with us 
the j umper has its place, and is only used where we 
find by experience that it is better to so use it as against 
any other device for the purpose. In several rocks, 
notably the oolites of Indiana and Kentucky, the 
jumper is the best hand rock drill . We use it in soft. 
rock for all " down " holes, whether shallow or deep. 
Its simplicity is very much in its favor, and a man who 
has become skilled in  its use can do more work at less 
expense in time and material than with a hand drill. 

Where the rock is as hard as granite it  is difficult to 
start holes well with the jumper. Quarrymen abroad 
become so skilled with it that they are able to guide it 
with considerable accuracy in starting holes ; but at 
best a jumper cannot compete with the hammer drill 
in putting in shallow plug and feather holes in hard 
rock. Where deep holes are put in, it is best to start 
with a hammer until the hole is several feet deep and 
then use the j umper, as the effect of the hammer blow 
in  drilling rock is very much lessened by  the distance 
between the point where the steel is struck and the 
bit. In the case of the jumper the reverse is true, tbat 
is, the deeper the hole, the more effective is the blow 
because the steel is  heavier. ThE' ' '  drop drill, " such as 
is used for artesian well boring, is an illustration on a 
large scale of the principle of the jumper. A drop drill 
strikes with considerable force. In deep well boring, 
where a heayy piece of steel is used, the blow is greater 
than that of the largest steam drill. This is because 
the drop drill is heavier and moves through more space, 
that is, it has a longer stroke. The advantage which 
the steam drill has is that it strikes faster. 

The steel consumed in drilling is seldom taken into 
account when figuring on the expense of quarrying. 
When using hand drills with hammers the consump
tion in steel is twice as great as when using the jumper 
or as when drilling by power. This is because the 
hammered steel wears at both ends. As a general 
thing the loss of steel is equally as great on the head as 
on the bit. In the case of power drills the loss is en
tirely at the bit. Several years ago I removed about 
five thousand cubic yards of rock by submarine blast
ing and lost three hundred and ninety-five pounds of 
steel by abrasion and dressing. This amount is not 
excessive when compared with sandstone quarrying, 
where the bits are rapidly worn by the grit. It is 
greater than would be the case in ordinary limestone 
quarrying, because submarine work involves many dif
ficulties, and the proportion of holes drilled to rock reo 
moved is greater than in surface quarrying. 

Let no one be :leluded by those who claim to furnish 
machine hand rock drills. There is no such thing at 
the present time as a successful hand drill other than a 
j umper or a piece of steel struck by a hammer. The 
Patent Office records testify to the misguided en
thusiasm of inventors in no more conspicuous m anner 
than in the exhibit of hand rock drill patents. There 
have becn, perhaps, as many patents taken out  on 
hand rock drills as on power drills. In every case the 
inventor aims at something beyond the limits of  reason. 
He seeks to do more work with a machine in the hands 
of a human being than that person is capable of per
forming. He seems to labor under the impression that 
a machine creates power, when, as a matter of fact, it 
only utilizes, distributes, or transmits power. Evel'y 
person is gifted by nature with a certain capacity for 
work. He cannot exceed that capacity. He is limited 
by power, which is  represented by strength, and by 
time, which is represented by endurance. In other 
words, he is like a lever which may lift a heavy weigst 
slowly or a light weight rapidly, but in each case the 
w.eight and the time when multiplied together give a 
result which is the same. 

A man when drilling by hand is the source of power, 
just as the boiler is the source of power for a steam 
drill. In order to get the full measure of power out of 
a man when drilling rock, his method of work should 
be sim plified as much as possible. His movements 
should be easy and natural. There should be as little 
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machinery and as little friction as possible. Give him 
a piece of steel and a hammer, and he has not only the 
simplest equipment for the work, but in wielding the 
hammer he follows natural laws, and is able to stand 
greater endurance. 

A man may chop wood with an ax for hours without 
stopping, but in turning the crank of a grindstone he 
must pause for rest. Some men have invented hand 
rock drills with this view, and have complicated them 
by levers in an effort to get the natural motion of It 
man, but they forget that any machine when run by a 
man reduces that man's capacity for work. 

A sewing machine has been instanced by those who 
doubt the truth of these arguments. A sewing ma
chine enables'a person to do more work than he other
w ise could do, because the kind of work is such that 
Pt does not call for his full energy, and the way it is 
done is such that he cannot do it fast enough. The 
machine enables him to utilize more of his energy. But 
the case of drilling rock is different. It requires force. 
In order to make progress in bard rock we must give a 
hard blow. The progress in depth of hole drmed is 
in  direct!proportion to the strength of blows multipl ied 
by the number of blows dealt per minute. If a man 
swings a heavy sledge he hits a harder blow, but there 
will be less of them. Wi th a light sledge be stri kes more 
rapidly, but in each case, provided the light blow is 
heavy enough to do work, and provided the man uses 
his full capacity for work, the net result will be the 
aame.-Stone. 
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PHOTOGRAPHIC NOTES. 

Obtaining Warm Brown Tones on Bromide Paper 
or Lantern Slides.-Two formulre given by Mr. Robert 
Talbot in the Photogmphische Neuheiten, the author 
states, have proved to be very successful in his hands : 

1. With uranium nitrate. This method is very wel l 
suited for Eastman positive paper, as well as for trans· 
ferrotype paper. After the prints have been fixed, 
washed, and eventually transferred, the following two 
solutions are prepared : 

Solution A. 
Ferricyauide of potassium . . . , . . . . . . . . . . . . . . . . . . . .  5 grammes. 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 600 c. c. 

Solution B. 
Urauium nitrate . . . . . . . . . . . . . . .  . ...  . .. . ....... . . . . . 5 grammes. 
Water . . . . . . . . . . . . . .  . . . . .  . . . . . . . . . . . . . . . . . . . . . . . 600 c. c. 

Just before use, equal parts of solutions A and B are 
mixed. The print is im mersed in the solution u n til the 
desired tone has been obtained, then washed thorough
ly, and placed once more in the fixing bath : 

Water. . . .  . . . . . .  . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . .  100 c. c. 
Hyposulphite of soda . . . .  . . . . . . . . . . . . . .  . . .  . . . . .  20 grammes. 

After five minutes it is removed and well washed. 
The above gives warm red tones. Warm brown tones 
are obtained if the print is allowed to remain in  the 
above bath until it begins to acq uire a brown color ; it  
is then immersed in a weak al um solution , when it is  
rinsed, fixed as above, and again thoroughly washed. 

2. With potassium chloride. Three solutions are 
prepared : 

Solution A. 
Water . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1,000 c. c.  
Potassium oxalate . . . . . . . . . . . . . . . . .  . .  . . . . . . . . .  330 grammes. 

Solution B. 
Water. . .  . . .  . . . . . . . . .  . . . . .  . .  . . . . . . . . . . . . . . . .  1,000 c. c. 
Potassium chloride . . . . .  . . .  . . . . . . . . . . . . . . . . 130 grammes. 

Solution C. 
Water . . . . . . . .  . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  600 c. c.  
Sulphate of iron . . .  . . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  24 gramme •.  
Citric acid . . . . . . . . . . . . . . . . . . . . • •  0 . • 0 . . . . . . . . . . . . . 2 H 

Potassium bromide . . . .  . . . . . . . .  . . . . .  . . . . . . . . . . . . . . .  2 
The paper should be fully exposed. and then soaked 

in clean water. Then mix : 
Solution A .  . . . . .  . .  . . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  20 c. c. 

B . . . . . . . . . . . . • . . . • • • • • • . . ••• . . . • . • . . • •  5 ... 
C . • • . • • • • . . • . • . . • • • • . • • • • • • • • • • • . • • • . • • • . .  5 ,� 

The morp of B is taken, the browner will be the tone. 
The print is cleared, fixed, and washed as usuaL-H. E. 
Gunther, in Photo. News. 

.. . . . . 
LICe I nsurance. 

The prime thing desired by any one paying money 
for life insurance is a sense of absolute surety that the 
amount called for by the policy will be promptly paid 
when it becomes due. With vast resources, and wiih 
a successful record of now nearly half a century in the 
business, the New York Life Insurll.nce Company is in a 
position to satisfy the applict:.uc for l ife insurance that 
the conditions of any contract with the company will be 
faithfully carried out. The forty-sixth annual report 
of the company, a summary of which appears on an
other page, presents a striking picture of its great 
strength and steady prosperity. It affords also the 
best of evidence of the careful management of resources 
as large as are involved in the conduct of many of the 
governments of the world. Over one hundred thou
sand people availed themselves of the care of the com
pany during the year 1890. Over thirteen million 
dollars were paid to policy holders during the year, 
and it is said that the company carries about fifteen 
per cent of all the insurance in force in American COUl
panies. 
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THE PENNINGTON AIR SHIP. 

The rapid strides which of late have been made in 
the practical applications of electricity have prepared 
the way, in the  p ublic mind, for the ready acceptance 
of almost any new and striking proposal. In the 
popular belief the flying machine is next to an accom
plished fact, and no very great surprise probably 
would be occasioned if the  announcement were to be 
made to-morrow morning that a line of air ships had 
com menced to run between Ch icago and New York. 
We are sorry, however, to be obl iged to dash the hopes 
of a confidi ng public by the cold, unfeeling statement 
that the art of flying in  the air by mankind has not 
yet been learned nor the means thereto invented. 
Looking at the subject from a practical point of view, 
our glorious people are likely, for some ti me to come, 
to be confined in their locomotion to the actual earth's 
surface, and to railway cars that make only from fifty 
to seventy -five miles an hour. But there are various 
schemes for air flying, and they look fine on paper. 
One of these paper enterprises has been widely made 
known in Chicago. It is st.yled the  Pennington air 
ship. Twenty millions of dollars is the modest amount 
of the capital. A few of the shares have been reserved 
for sale to a h ungry public. Those who have a dan
gerOUi> surplus of cash un hand can promptly reduce it 
by investment in  this deceptive and visionary scheme. 

We give a picture of the machine as it is intended to 
appear by its enterprising projector, Mr. E. J. Pen
nington, of Mt. Carmel, Ill. Any one at all acquainted 
with aeronautics can see at a glance that an uncouth, 
bulky device l ike this m ust be lacking in the essential 
elements of a successful flying machine. The inventor 
says : 

" The main part of the machine is the buoyancy 
chamber. This in shape is an oblated spheroid, being 
large at the center and tapering symmetrical ly to a 
point at either end, and looks like a huge cigar. On 
the inside of this chamber are two compartments ; one 
is a receptacle for gas and the other is used as an en
gine room. The engine that occupies this room is a 
three-cylinder rotary and propels the large wheel in  
front of the shi p. The fuel that supplies this  engine 
is gas and is fed di rect. The main shaft on this engine 
is hol low,  and the large propeller is keyed directly on 
to it. 'l.'hlS shaff is mdde hollow to allow the air to 
pass through it in the {':,linders to keep them cool. On 
the top of the buoyancy chamber is  placed the sail. 
This extends its full length and can be manipulated so 
that the  currents will act to propel the ship as it does 
a sailing vessel in water. Attached to this sail is the 
rudder that guides the sh i p  either to the right  or left, 
and underneath this rudder is the tail ; this tail is pat
terned after a bird 's tail, and is used to raise or lower 
the ship i n dependent of the propeller wheels at th e 
sides. On the sides of the chamber are placed the 
wings_ These wings are so made that when the sh ip  
is descending they improvise themselves in to  para· 
chu tes, which makes the descent gradual. On each of 
these wings are placed two propeller wheels, for raisin� 
a.nd low&ring the ship. 

J titutific jtntritau. 
. .  Underneath t h e  chamber i s  hung the cabin, and 

underneath the cabin are placed the storage batteries. 
The weight of these batteries make them useful for 
ballast, and are used to keep the ship in the proper 
position. On the four corners of the cabin are the 
stands, or brackets ; these are cushioned, and when 
the ship alights not the slightest jar is perceptible. 
To explain how the ship is started, we will suppose a 
trip is about to be made ; enough gas is put into the 
buoyancy chamber to make the whole ship weigh 
nothing, the propellers are gradually started and t.he 
ship gently rises from the surface of the earth until  a 
height is reached to clear the tree tops and buildings 
in  the course to be traveled. If  there were any moun
tains or h ills to clear, a uniform height could be at
tained at the start, so that a straight course to the 
destination could be made. 'When it i s  desired to make 
a landing the sh ip's bo w is headed ·to the wind, a'nd 
the rudder set so that the current of air will place the 
shi p at the desi red poi nt, the same way that a landing 
is made by a steamboat. The whole construction be
ing of aluminum makes it lighter and stronger than 
any other material ; that is ,  i t. will  take less gas to 
raise it ,  and the great tensi le strength of this metal 
will allow it to be rolled thi nner than silk and still re
tain as much strength as steel three times as thick. 
The gas engine and:all other mechanical devices on t.his 

THE PENNINGTON AIR SHIP. 
ship are patented, which gives the company the exclu
sive benefit of their  use for a long time." 

The use of the storage batteries is not explained ; 
probably, however. they are for lighting the cabin. 
Where the gas is to come from to work the gas engines 
is not set forth. 

To assist in floating this stock-jobbing enterprise the 
promoters have made what they call a practical 
demonstration of the invention on a s�all scale, which 
is  now exhibited in  the exposition building, Chicago. 
This little side show consists of a thirty-foot cigar
shaped balloon. inflated and raised by gas, and worked 
by means of a 'fan propeller, operated by a small elec
tric mach ine carried below the balloon, which electric 
machine is worked by means of a wire extending from 
a battery on the ground. This float is tied to a string, 
and when the current is turned on, the machine moves 
slowly around in a 50 ft. circle in the still air of the 
building. It is said to be interesting to see this cigar 
balloon move ; but as a demonstration of anything new 
or promisiug in  the way of aerial navigation it  is with
out value. 

.. I e , . 
Ne,v Batteries to Protect Ne,v York City. 

The government has recent.ly co:nmenced the work 
of locating batteries at Sandy Hook, to take the place 
of the old fort at that point. begun in 1858. Between 
that date and 1867 it is said over $1,000, 000 were expend
ed on this fort, which was to have been one of the most 
formidable in the world, but has become obsolete by 
the vast development which has taken place in Illodern 
heavy ordnance. The new batteries are designed to 
have twel ve-mch guns and sixteen-inch mortars, with 
a ra.nge of from nine to twelve wilell. 

The Eco nomy of the French • 

While the description by Eli Perkins of the French 
stove and its varied uses m ay be some what exaggerated, 
it none too forcibly i l lustrates the habits of the French 
people i n  their household econolllY.  

. .  The stove is about the size of an ice-water tan k in 
a Pullman car. I t  is loaded with two quarts of coal, 
the small three-inch pipe adj usted to the chimney and 
the coal lighted. After burning awhile the draught is 
shut off, and the stuve is wheeled around the room. 
The room is warllled in sections. First it is wheeled 
up to the old man, who throws out his fingers, then 
across to the old lady, who embraces it, and then u p  
t o  t h e  baby. T h e n  it i s  wheeled back t o  the chimney, 
the draught opened, and the fire reki ndled. There are 
usually two chimney holes about the room. After one 
room has been treated to a fire, the stove is rolled into 
the hall or into another room, or taken by the handle 
and carried up stairs. The same stove is used in the 
bed room to dress by, rolled into the breakfast room 
like a baby carriage, then into the sitting room. It I S  
multum i n  parvo. It i s  a cook stove, fireplace, and 
furnace. The American who burns ten tons of coal in 
a range, twelve tons in  a furnace, al Jd two tons in 
grates is  alllazed when he sees a whole house in  Paris 
warmed with one ton of coal. The twenty tons used 
by the American would warm the Boulevard des 

Italiens. Such overstrained economy has, however, 
its disadvantage in loss of h ealth, and occasionally of 
life itself. " 

. �  . . ..  

The Illuminating Po",er of the Edge.. and Sides 
of Flat on Laml' Flame!!. 

Mr. Al fred M. Mayer has contributed to the .Ameri· 
can Journal of Science a paper on the il luminating 
power of flat petroleum lamp flames in various 
azimuths. The experiments were conducted with two 
varieties of flat flames-one being the flame of a Hitch· 
cock lamp, in which combustion is mai ntained by a 
blast of air driven against the flame by a fan moved by 
clockwork, and the other a flame of an ordinary flat 
wick lamp. The latter flame was surrounded by a 
chimney ; the former was not so inclosed. The follow
ing results were determined photometrically for each 
flame at three of the azimuths for which observations 
were taken. The angles were measured from the plan. 
of the flat flames, and the results are expressed in 
standard candle power. 

Azimuth • 

o· 
Hitchcock Flame. 

9'8 
15'8 
15'6 

Ordtnary Flat Flame. 
6'6 

10'25 
10'6 

It therefore appears from these experiments that the 
edges of the Hi tchcock flame and of the ordinary flat 
lamp flames give respecti\'ely about 37 and 38 per cent 
less light than the flat surface. This observation favors 
the use of ground or clouded glass g lobes for all 
kinds of flat flames, whether of oil or gas, not only 
for the sake of appearance, but also for equalizing the 
light radia.ted in a.ll directions. 
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THE PROCTOR TOWER. 

The building and grounds committee of the Colum
bian Exposition have accepted the design for a tower 
which we i l lustrate herewith. The tower is to be of 
steel, 1 , 100 feet high, surmounted by a tall flagstaff. 
Ten elevators will carry passengers to the top. Four 
of these will run to the first landing, 200 feet above the 
ground ; two will run to the second landing, 400 feet 
above the ground, stopping at the first landing ; while 
two others will run up without stop to the second land
ing ; and from the second and third landings two will 
shoot up into the dome, 1 ,000 feet above the ground. 
The capacity of these elevators is 8,000 people per hour 
one way, or 16,000 people an hour up and down. The 
tower will be one glow of electric light from base to 
dome, the very top being illuminated by powerful search 
lights, which will throw a brilliant glow over the ex
position. 

Electricity will be used in nUlllerous ways. Safety 
devices, telephone�, signaling apparatus, ventilating 

THE PROCTOR TOWER. 

fans, being a few of the necessary things that will be 
operated by this subtile force. 

Hydraulic power, in al l probability, will be used for 
running the elevators in the tower. Motors, however, 
wil l be used to operate pressure pumps that supply the 
water to the hydraulic cylinders. 

Messrs. Holabird & Roche, well known architects of 
Chicago, and Mr. C.  T. Purdy, mechanical engineer, 
have the work of the tower in hand-a fact which is a 
Bufficient guarantee of its perfect construction.-Elec
trical Industries. 

• 1 • • • 
Preserve for Binding.' 

The publishers of  the SCIENTIFIC AMERICAN would 
advise all subscribers to preserve their n umbers for 
binding. One year's issue (52 numbers) contains over 
300 pages of illustrations and reading matter. The 
practical receipts and information contained in the 
Notes and Queries columns alone make the numbers 
wort,h preserving. Persons who have subscribed since 
t.he commencement of t.his year can have the back 
n u m bers sent them on signifying such wish. Their 
subscription will then expira with the year. 

Jeitutifi c  �lUtticau. 
The Bone GraftlnK Experiment. 

In the New York Charity Hospital, in November 
last, as described in the SCIENTIFIC AMERICAN of No
vember 29, Dr. A. M. Phelps grafted a bone from a 
dog's leg in the shin bone of a boy, under circum
stances which attracted general attention. Both boy 
and dog were bound side by side on a cot, where they 
might be kept as comfortably as possible for several 
days, anresthetics were administered but moderately, 
and a piece of the bo�e about an inch and a half long 
was taken from the dog's limb and inserted in that of 
the boy, where it was ingeniously secured in position, 
care being taken not to inj ure the arteries or any im
portant portion of the circulatory system of either. It 
was designed that the vitality of the dog should con
tribute to the growth of the bone in place in the boy's 
leg, which, it was estimated, would require about 
thirty days, and an artery of the dog was, therefore, 
conducted to the grafted bone, and m uscle was stitched 
to muscle and skin to skin, to promote, if  possible, a 
mutual growth . After three days the boy and dog be
came apparently comfortable together, and at the end 
of six days the wound was naturally healed, but at the 
end of eleven days there was an apparent shrinkage of 
the dog in the dressings, allowing of motion, and en
dangering the pulling of the graft from position, and 
the bond of union between the boy and the dog was 
then, on this account, severed. The operation had not 
been successful, but the bone graft was covered with 
an irregular new growth, and circulation was shown to 
have been establ ished between the boy and dog. At 
the end of five weeks the graft was removed from the 
boy's leg, but the stimulation it  had caused is said to 
have set up a reparative process, which gives hope 
that the original fracture may reunite. The boy now 
walks with the aid of one crutch or a cane, and the 
dog was carefully treated after the separation. Dr. 
Phelps is confident that bony union would have taken 
place with the graft if  actual contact could have been 
maintained for a longer period, and says that " the 
operation is a success in so far as it establishes the 
principle that it is possi ble to grow large masses of 
tissue from an animal to man, and to establish the cir
culation until the union takes place between opposite 
species without danger to either. It also demonstrates 
that a growth of new bone takes place when a section 
of bone is  transplanted and its nutrition maintained 
by the artery of the animal. This, if continued for 
four or five weeks, would probably unite a fracture." 

• • • I • 

Solutions of Cellu loid. 

Dr. Charles Ehrmann says : .. Alcoholic solution of 
celluloid has been said to be an exceedingly fine re
touching varnish. But celluloid is in reality not more 
soluble in alcohol than ordinary gun cotton or xyloi
dine. When small and tiny shreds of celluloid are 
macerated in alcohol of 95 per cent, the substance 
swells up like gelatine  in water; the alcohol permeates 
its pores and dissolves the camphor contained, so that 
the final result i s  a s�ution of camphor, nothing else. 
We do not deny that a thin stratum of camphor u pon 
the gelatine film will assist materially retouching with 
a graphite pencil, but the medium is by no means cel
luloid, which has proved to be so excellent to retouch 
upon. After macerating the celluloid in alcohol, and 
a thorongh dissolution of camphor, washing' it in water 
and drying, it will burn with detonation, exactly like 
gun cotton-proof enough that the alcohol had no other 
effect u pon it than that above stated." 

• .  e • •  

A STOPPING AND SIGNALING MECHANISM FOR 
LOCOMOTIVES. 

A mechanism designed to automatically stop the 
locomotive and sound the whistle at or near stations, 
while not interfering with the operation of the engine 
by the engineer in the usual way, is shown in the ac
companying illustration, and has been patented by 
Mr. James C. Gross, of No. 617 Adams A " enue, Scran
ton, Pa. At any station, curve, or switch at which i t  
i s  designed to  operate the  mechanism i s  placed an 
auxiliary double-inclined track rail, near the main 
rail. On the under side of the locomotive is a vertical 
cylinder carrying a piston which is normally pressed 
downward by a spring, and the down wardly extend
ing piston rod is engaged by a socket on a sl iding rod 
carrying on its lower end a roller adapted to pass over 
the auxiliary rail. Connected with the lower end of 
the cylinder is a pipe from a reservoir of compressed 
air or any fluid u nder pressure, and the lifting of the 
piston by the action of the auxiliary rail on the roller 
admits pressure to the cylinder, frolll which an op
positely arranged outlet pipe in which is a check valve 
leads to a small reservoi r. From the latter lead a num
ber of pipes, one to a cylinder, with piston and me
chanism by which the brakes are automatically ap
plied, another to a mechanism connected with th'e 
throttle valve, to shut off steam from the engine, and 
another to a mechanism for operating the whistle. 
When the engineer desires to sound a signal, shut off 
the steam and fl pply t.he brakes. at places other than 
tholle tbull provided for, he liliute ott the pi pe from th"e 

power reservoir to the vertical cylinder, and opens a 
valve connecting such pipe with the small reservoir, 
by which the several mechanisms are then simultane
ously operated di rectly, and independently of the ver
tical cylinder, with its piston operated by the auxiliary 

GROSS' LOCOMOTIVE ATTACHMENT. 

track rail. To reset the apparatus it is only necessary 
to open an escape valve releasing the pressure in the 
small reservoir. 

. . .  , .  
AN EFFICIENT PIPE CUTTING MACHINE. 

The illustration shows a m achine, patented by Mr. 
W. H. Garland, of Somerville, Mass. , for cutting cast 
iron water and gas pipes of al l sizes, from four to 
twelve inches in aiameter. It has two side plates or 
frames, each having a circular hole to receive one end 
of the hub of a large toothed wheel composed of two 
semicircular parts, with flanges united by bolts. In the 
upper ends of  the side frames are bearings for a shaft 
on which is a pinion engaging the teeth of the large 
wheel, the shaft having squared ends on which are 
suitable crank handles. On the side frames are upper 
and lower ciamps, each having a vertical slot for the 
reception of a bolt to confine the clamp in proper posi
tion upon pipes of different sizes. The upper and 
lower clamps are connected by screw bolts passed 
through ears in the clamps, by which the latter may 
be brought into firm engagement with the pipe. Ad
j ustably secured upon the rotating gear or large wheel 
is a Slate cutting-off tool, the arrangement being wch 
that the cutting edge of the tool can be always brought 
into proper central l ine to cut freely into the pipe, 
while the feed is automatic, and the tool cuts very fast 
as it is made to travel about the pipe by the rotation 
of the gear wheel. This machine can be readily 
handled by two men and run by from one to four men 
when at work. The parts are interchangeable, and a 
particularly important feature of the :improvement is 
that the parts may be separated to attach the machine 
to running pipe in  the trench, whereby a great savil lg 
in time is effected, as cOlllpared with the methods now 
usually followed. 

For further information relative to this invention 
address Mr. George A. Lloyd, East Cambridge, Mass. 

GARLAND' S PIPE CUTTING MACHINE. 
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�" itntifi t �tutti,au. 
NeW" Electrical Research. possible that the alleged discovery of Bordas may in 

We publish this week one of the most valuable con- the future be the means of explaining away that other 
tributions to our knowledge of the properties and pos- enigma-why it is that salicylic acid and the salicylates 
sibilities of alternating currents that ' has appeared for are able to antagonize the rheumatic enemy in so !fI,rge 
several years. The experiments of Mr. Nikola Tesla I a proportion of cases.-N. Y. Medical Journal. 
on alternating currents of almost transcendental fre- _ • •  I • 
quency give a deep insight into onA of the most extra- Fish Manure. 

ord inary portions of electrical science. Mr. Tesla has Peruvian guano, which has so long enjoyed a well 
worked with dynamos giving as high as 25,000 alterna- deserved reputation, is really nothing but a fish man
tions per second, and consequently has within his ure. We know that the sea birds, the guanites, whose 
grasp a class of phenomena that are only hinted at so droppings give rise to the guano beds, live exclusively 
long as experimen ts are confined to the frequencies in on fish. What we see produced in our pigeon cotes 
ordinary use. Not only is the work suggestive of prac- and poultry houses is produced on a vast scale on the 
tical results in  the way of transforming by condensers, western coast of South America and on the islands in 
which with such frequencies becomes comparatively the neighborhood. The innumerable sea birds which 
easy on account of the very small capacity required , freq ueut these regions deposit their excreta, which are 
but it is rich in  suggestiveness as regards the relations derived from a strong animal diet, and are therefore 
between so·called electrical currents and the action very rich in nitrogen and phosphoric acid. Agriculture 
thl1t goes on in the dielectric. With a dynamo giving in making use of Peruvian guano utilizes for the bene-
20, 000 or 25,000 alternations per second at an electrolllo- fit of the continent a substance which originates in 
tive force of 500 volts, static effects became enormous- the sea. 
ly enhanced. An immense amount of energy is dis· The rich beds of Peruvian guano being almost ex
tributed through the medium surrounding the ma- hausted ,  industry has undertaken to prepare guano by 
chine, and, in fact. the experimenter may almost be submitting the innumerable riches of the ocean, the 
said to be working in  the d ielectric of a condenser, of enormous shoals of fish which frequent certain seas, to 
which the machine forms one surface and the surround- chemical and physical treatment, by means of which 
ing walls the other. When incandescent lamps short- they are directly converted into a commercial fertilizer, 
ci rcuited by a bit of copper rod glow with intense comparable in all respects with Peruvian guano. The 
brilliancy at some distance from the induction coil con- origin of both is the same-the sea ; the difference is 
n ected to the machine,  Geissler tubes, unprovided with that the process of preparation has been altered. For 
any terminals whatever, spring into brilliant radiance, the natural digestion of the fish by the birds, a kind 
and even an incandescent lamp grows hot when of  artificial digestion has been Isubstit uted, which is 
brought near the coil, the experimentel' sudden l y  purely mechanical, and acts by isolating the oily parts 
awakes from his dream of electrical energy as a thing of the fish and leaving a residue composed of flesh and 
carried along a wire into the almost appalling con- offal which, after various treatments, gives the fish 
�ciousness that the energy in the dielectric is really manure now so well known in all agricultural coun
t h e  only thing with which he has to do. We cannot, tries. 
in the brief space available in these columns, give any Fish exist in great abundance on certain coasts ; 
adeq uate idea of the  interest and beauty of the re- enormous quantities are captured, for example, on the 
suits that Mr. Tesla obtained in this novel line of work ; banks of Newfoundland, in the Polar seas, on the coasts 
the paper itself m ust be read and carefully re-read to of Norway, and even on the ocean coast of France. 
appreciate the im portance of the work. But  even the A large proportion of these fish is intended for n our
striking experiments are of slight importance as com- ishment ; the cod, the herring, and the sardine are 
pared with the theoretical results that are suggested prepared for preservation ; but they all leave waste, 
by them. 'Vhen displacement currents heretofore such as the head, which should be utilized . Often the 
sought with almost negative results rise to a magnitUde whole object of the fishing is the manufacture of man
that heats the sol id dielectric of the condenser almost ure. In  America the fish manure ind ustry is in a very 
to melting, one real i zes with startling distinctness the flourishing state ; the SCIENTIFIC AMERICAN estimates 
tru th of Maxwell's prophetic suggestions. Whatever that it  supplies agricultur ists with 17, 000 tons of fish 
Illay be our ultimate conception as to the nature of guano per annum. The fish used is the menhaden, 
e lectricity, we are forced to the conclusion that the which frequents the coasts of America from Cape Hat
energy distributed through the dielectric is the all- teras to East Point. Since the fishing only lasts from 
important  th ing  i ll e lectrical phenomena, and that the May to November, every possible mechanical assist
surface conditions that we know as electrification and ance is employed to enable the greatest amou nt of 
current  are comparatively subsidiary. Electrostatic work to be done in the least time. 
induction and electromagnetic radiation seem simple, While in  France only damaged fish, such as cannot 
almost necessary, facts, when we can work in a me- be used for consumption, is employed for this purpose, 
d ium surcharged by the tremendous e lectrical stres�es on the Atlantic coast of the United States a veritable 
that make themselves evident in such a machine as fleet, made up of large steamers (some of which are of 
that with  which Mr. Tesla experimented. Even if  this 500 tons burden), is devoted to the fishing, to suppl y 
research shoul d  lead to no results of immediate com- the works at which the manufactare is carried on. 

mountain, penetrating the sea to It depth of 36 to 53 
meters ; these enormous banks of fish are continually 
arising from the west and south throughout almost 
two months. Supposing that each fish is 1 ' 25 meters 
long, and at a distance of say 0'75 centimeter frOlD its 
neighbor, there would be about 120,000,000 fish per 
square mile. 

.. Now, the fisheries of the Loffoden Isles have never 
yielded more than 30,000, 000 fish ; the entire number 
taken in the whole of Norway certainly does not ex
ceed 70,000,000. It appears, therefore, that a single 
shoal of cod is more than sufficient to supply the whole 
of the fisheries of Norway for an entire year. " 

Mr. H uxley points out that the cod preys upon the 
herring, so that the 120,000, 000 cod forming the shoal 
one mile square, supposing that each fish devoured a 
herring per diem, would destroy 840,000,000 herrings a 
week. 

These herrings, again, devour smaller fish, so that 
some idea may be got of the i mmeasurable riches of 
the northern seas at the period of the migration of the 
cod. H uxley concludes that this class of fish, cod, 
herring, sardines, mackerel, etc. , may be regarded as 
inexhaustible. 

The principal object of the Loffoden fisheries is the 
manufactnre of cod liver oil. 

As soon as the fish has been hoisted into the fishing 
boat, its head is cut off and the liver and roe extracted, 
the latter being used as bait for sardine: The only 
means of obtaining the oil fresh and sweet is to treat 
the liver immediately upon its removal from the fish. 
To effect this, and it is in this that Messrs. Jensen have 
shown their original ity. 

A special boat, which is itself a complete manufac
tory, follows the fishing boat in tow of a tug. As won 
as the livers have been extracted, they are piled up in 
small casks on the Trafalgar (the ship j ust mentioned), 
and immediately placed in basins heated by steam to 
extract the oil. 

The oil is then refined and purified before being sent 
into the market. It is free from all putrescible matter, 
is absolutely pure, and has a bearable taste. 

The body of the cod is  dried on the rocks to make 
" Kl ipfish," which is chiefly sold tv Rpain and the 
West Indies, or is salted and packed in casks. 

The only portions of the unhappy codfish w hich 
are left are the head, backbone, entrails, and various 
waste portions. These residues, after undergoing sev
eral varieties of treatment, furnish the fish guano. 
Potassium salts are added in order to im prove the 
character of the article. The mean composition of 
this product is as follows :  

Brand. OrganiC 
Ammonia. 

Bone 
Ph08phate. 

Sulphate 
of Pota88i urn. 

--·----- 1 ·------ ---- -- ------

C. P. 
H. P. 
G. P. 

6� to 7� 7 " !J  5 . . 6 
� to 22  
]0 .. 12 
10 " 12 

7 to 8 
7 " 8 7 u 8 

mercial importance, it at least marks an epoch in  
scientific inveFtigation by casting a flood of light upon 
phenomena that until  now have existed merely as 
resid ual effects sought in vain by the experimenter, or 
n oticed only as the concomitants of other and appa
rently more important electrical actions.-Eleetl'ieal 
World. 

The great maritime fisheries of Norway produce 
annual ly : 

In order to save delay in discharging the vessels, at Herring . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  , .  121,069 cubic meters. 
one of the largest American works, that of Mr. T. Cod . . . . . . . . .  , . . . . . . . . . . . .  . . . . . . . • . . , 48,647 " .. 
Church, of Tiverton, elevators similar to those used Mackerel . . . . . . . . . . . . .  , . ,  . . . .  , . . . . . . . . . . .  7,148,000 .. .. 
for grain are employed to clear out the fish from -:;he A good and efficacious fish guano mURt contain as 
hold. little oil as possible, because the fatty matter prevents 

The fish manure industry has all'lo been very largely decomposition in the soil. 
developed in Norway. The firm of T. Jensen & Co. , of The oil is removed by mechanical pressure, and the 

Mr. Tesla's paper will be found in this week's Sup- London, which has j ust carried off the highest prize pressed cakes obtained are again freed from oil by pro 
PLEMENT, No. 792. for fish manure, oils, etc. , offered at Vienna, occupies longed contact with boiling water. The residues are 

• , • I .. the first rank in this branch of COlllmerce. It has es- dried on plates or in retorts, and are then lightly 
The Microbe oC Rheumatll!iJn. tablished large works, which turn out annually a sup- roasted. This makes them brittle, and they are then 

Dr. Bordas has given in La Medecine Model'ne the ply of 5,000 to 7,000 tons of fi8h guano, 2,000 to 4,000 tons ground and sieved. 
results of  some of his researches in acute articular of which are made from cod. This industry, the aim of which is to exploit the im 
rheumatism, which in his opinion tend to show that One of the largest works in the world devoted to mense reserves of the sea for the benefit of agriculture, 
the cause of that disease is a pathogenic micro-organ- the util ization of fish and their products is to be found cannot be too much encouraged. It forms one way 0 
ism specific in character. He reports that he has been at Brettesnoes (Loffoden Islands), on the northwest restoring the mass of fertilizing material which is 
able to i solate and cultivate a microbe which, when in- coast of Norway. borne into the sea by the rivers. It is another instance 
jected into the carotid artery of a rabbit, engendered Brettesnoes, the name of which was scarcely known of the fact that in nature nothing is created, nothing 
an inflammation of the endocardium with vegetations a few years ago, is now visited by all the tourists is  lost, everything undergoes change. -L'Engrais. 
upon the valves. He believes that acute articular who go north to enjoy the spectacle of the midnight • ' . '  • 
rheumatism with its complications will be proved to be sun. Kobert lU u slu.'t. 

a disease produced by microbes analogous in theIr pro- The town consists al most entirely of the establish- 'fhis well - known metallurgist, the ' inventor of 
duction, for example, to the Microcoecuspyogenes, and ments of Tensin & Co. , whose offices are in  London Mushet's special steel, died on January 29, 1891. in the 
he is convinced that the organism investigated by him (109 Fenchurch Street). Its harbor, which is more than eightieth year of his age. He had received full re 
will be found by others to be the specific germ of that three m iles in extent, can be entered at all times, ow- cognition from the profession. In 1875 the British Iron 
disease. The investigation was conducted under the ing to the great depth of water. and Steel Institute awarded him the Bessemer gold 
supervision of M. Germain See, and will  undoubtedly Messrs. Jensen also possess the island of Samoen, medal . ,  in  recognition of his great i mprovements in  
stimulate parallel researches in other laboratories. and a vast territory situated in the Finmach, whither the manufacture of i ron and steel." It was he who 
These, if confirmatory, will  be important . as an ad- the cod go after leaving Brettesnoes. coped successfully with one of the early difficult ies 
vance, not only in retiological, but in therapeutical re- The steamer Louisa (1 ,000 tons) is continually em- with the Bessemer process, suggesting the employment 
suits. ployed in transporting guano, oil, and dried fish from of manganese as a dephosphorizer. He also invented 

It is only a year or two since the opprobrium was the island to London,  and returns freighted with coal the process of adding spiegel iron to the metal in the 
felt by nearly every thoughtful practitioner when the and provisions. Three other small steamers are also in converter at the expiration of the blow. This is one 
q uestion arose how it was that quinine cured malarial the service of the colllpany. of the most important inventions in connection with 
fever ; and now this reproach no longer rankles in the The question natural ly arises whether the supply of the Bessemer steel process. 
m ind since thll laboratory work of Laveran has shown fish, the necessary material of the guano, is likely to • ' . ,  • 
that the micro-organism of malaria IS destroyed by become exhausted ? In reply we quote the opinion of A GOOD rat story comes to us from Michigan. A 
quinine in his test experiments ; and thus the old an- Prof. Huxley, as far as concerns Norway : straw held in the mouths of three rats drew the atten 
swer of many " green rooms," that quinine is compe- ,. Travelers who have visited the fisheries of the t.ion of citizens of Nashville to a strange sight. They 
tent to check malarial fevers by reason of the profound Loffoden Isles relate that the arrival of the shoal s of were traveling along the road, three abreast, when it 
i m pression it makes upon nerve centers, is done fish in January and February is  a most remarkable was discovered that the two outside rats were thu 
away With. The history of thiS reproach makes It Sight. The cod form what may be almost called a leadlllg the center one, which was old and blind. 
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AN ANCIENT WATER ELEVATOR. 

In Egypt and other countries where irrigation is 
pract iced to a greater extent than elsewhere, the in
ventive mind has been alert for centuries, contriving 
devices of various kinds for elevating water. Some of 
these are so simple that they must have been obvious, 
while others show an amount of inventive genius 
worthy of our own century; in fact, as is well known, 
the fundamental principles of hydraulics were dis
covered ages since, and some of the early machines 
have never been materially changed or improved upon. 

pensable for the manufacture of yellow vaseline. The tillation be stopped immediately after the lightest oils 
American petroleum,  as obtained by boring, contains have come off, the residue in the retort, after treat
both classes of paraffins, of which the normal can only ment with sulphuric acid, etc. , forms a homogeneous, 
be brought to crystallization by the distillation of the fatty, lustrous mass-vasel ine. This " viscous natural 
petroleum, whereas the iso paraffin remains dissolved vaseline " is, therefore, the residue of the so-called 
in the oil. According to the exten t  to which the oils " blue oil , "  which still contains amorphous paraffin, to 
are distilled off, a more or less l iquid or pasty product which it owes its viscosity. 

The Egyptian shadoof is a form of water elevator 
that has been in use from time immemorial, not only 
in Egypt, but almost all over the world. A device fully 
at:! simple as this, but not so old, is a gutter, which was 
made both single and double. It  consisted of a trough 
pivoted at one end above the level of the water, the 
free end being alternately dipped in  the water and 
raised, so as to cause it to discharge into a sluice lead
ing away from the machine. 

is obtained-lubricating oil and vaseline. 1'he disti l la- In making some experiments on the manufacture of 
tion therefore effects the separation of crystallizing from vaseline, an oil was t:!elected which had been obtained 
amorphous paraffin, and only such raw materials as from the natural asphalt of Bentheim. The latter 
contain the latter, which therefore cannot pass or can was submitted to distillation over a fire, and the oil 
only partially pass into the crystalline state, are fit for fractionated according to its specific gravity. The oil 
vaseline making. of specific gravity 0 '856 appeared the most suitable for 

Saxon brown coal tar, as is well known, deposits soft the purpose. It was mixed with 4 per cent of sulphuric 
paraffin in scales in the cold, and contains no amor- acid of 66 deg. B. , and the resin drawn off after allow
phous paraffin ; these oils cannot, therefore, be used ing the oil to stand for about twelve hours. It was 
for the manufacture of lubricating oil  and vaseline. then washed repeatedly with hot water until the latter 

The pend ulum water elevator shown in the engrav
ing is a curious modification of the swinging gutter. A 
number of gutters arranged i n  two series are secured 
to opposite sides of a swinging frame, each series of 
gutters being arranged on a zigzag l ine, and the two 
series of gutters are opposi tely arranged with respect to 
each other, so that while one end of the lower gutter dips 

'rhe  case is quite d ifferent with American petroleum. gave no reaction with litmus paper. The clear oil was 
The residues froUl the d istillation of American pe- next thoroughly shaken with caustic soda solution, to 

troleuUl, which, as already mentioned, form a viscid or remove creosote, the lather drawn off, and the oil 
even soapy mass, are heated by steam and then well again washed and treated while hot with the so-called 
agitated w i t h  su lphuric acid to remove the resin which decolorizing powder, the resid ues of the potassi u m  fer
is still present. rocyanide manufacture. The mass was then filtered 

At the close of this  operation, after running off the and distilled until a heavy oil remained in the retort, 
resin by a tap, the excess of acid is neutralized with which, after pouring out, became more viscid on stand
caustic soda or sodium carbonate solution, and the oil ing, and was a kind of vaseline, since it depoRited no 
thoroughly washed with hot water u ntil all the soda is crystalline matter even at 10 deg. Unfortunately, the 

in the water, the lower gutter of the other 
series discharges into the next gutter 
above, and a flap valve retains the water 
while the device is swung in the opposite 
direction. T n  this manner the water is 
advanced step by step at each oscillation, 
until it is finally discharged into the 
sluice, which carries it away for use. 
Each of the gutters, except the first of 
each series, is provided with a valve, 
which retains the water as it moves for
ward and upward. 

• • • 
VaselIne. 

The lack of communications concern
ing vaseline and its manufacture leads 
us to imagine that a few remarks on this 
subject may be of interest to chemists 
and others. 

In a previous number of the Chem. 
Tech. Cent. Anzeiger (1881 ,  42) two me
thods of manufacturing vaseline are 
given, one of which is  specially prepared 
for official inspection, the other being 
entirely devoted to the excel lent article 
made by L. Meyer, of St. Johann. No 
special points in  the manufacture are 
brought out, and there if! no space de
vote<l to the theory of the manufacture, 
which is specially necessary for the ex
planation of this industry. It should 
also be noticed that several expressions 
in the descriptions above referred to ap
pear more suited for a technical society 
than for a scientific journal. 

That " sulphuric acid produces parti
cles of carbon in oil " is, to say the least, 
not an expression which can be recom
mended as a model of scientific accuracy. 

It is also difficult to understand why 
the last traces of the chemicals employed 
cannot be removed from the oils ; we, in 
the mineral oil industry, remove the very 
last traces of reagents, and so do those 

PENDULUM WATER ELEVATOR. 
vaseline manufacturers who use chemicals, and do not removed. The material is then decolorized by animal 
confine their purification to filtration through a char- charcoal , the l iquid vaseline being  stirred np with the 
coal filter. charcoal by the aid of steam, and is then fil tered hot. 

It is now generally known that every vaseline manu- The only difficulty which has to be overcome in  purify· 
facturer has his own secret process, and preserves it as ing the distillation residue lies in the correct proportion 
closely as he can ; any one not belonging to a works of soda solution to acid, which must be closely adhered 
being thus compelled to make his own investigations. to, since an excess of the former may emulsify the 

Leaving unregarded the two methods previously whole mass. The animal charcoal which is employed 
mentioned, the following process has been devised, to decolorize the hot vaseline contains, as is well 
similar to that usually employed in the manufacture known, many inorganic salts, especially calcium phos
and purification of brown coal tar. phate and magnesium phosphate, as well as potassiu m  

I n  commencing such an investigation, i t  i s  necessary I chloride, sodium chloride, etc. , s o  that i t  must be 
to first of all definitely settle two points : " What is the washed out with hot water, then with hydrochloric 
q u allty of the new material ?" and " What impuri- acid, then again with hot water, and finally dried ; it 
ties are:to be removed, and how can this best be done ?" thus acquires the property of retaining any caustic 
Knowing thiA, the outl ine of the process to be adopted soda which has not been removed by washing. 
is more than indicated . The nature of the raw mate- The Russian oils are of special i nterest because of the 
rial varies greatly. It usual ly consists chiefly of the " vaseline  oil " which i s  made from them. After the 
residues of the so-called American petroleum, or it  may light oils and normal paraffin have been removed from 
be Russian oil, especial ly  from Baku, under Galician the oils, the heavy oils are purified by pressing, whirl
oil and even bitumen i tself, or natural asphalt, either ing, and decolorization, and then form the • .  paraffinum 
in the solid state under this name, or of the consistency liquidum " of the pharmacopmia, which is also, prob
of tar, under the name of mine tar. It is, of courl'le, ably, a solution of the iso paraffin i n  mineral oil. 
obvious that no fixed method of preparation of the Messrs. Hill ,  of Troppau , in Austrian-Schlesien, have 
article termed vaseline can be given, and, in fact, the for some time been producing a so-called " viscous 
processes employed are very numerous. natural vaseline." This product is of a darker color 

The paraffins, as is well known, are hydrocarbons of than the American quality, and is manufactured from 
the marsh gas series, and are classified into normal and so-called " blue oil ," obtained in the distillation of 
iso paraffins, the corresponding members of which Galician petroleum, directly after the light oil. It is 
have the same percentage composition, but different an almost buttery mass, which deposits scales of 
structure. The American raw material-the viscid res- paraffin in the cold,  and is, therefore, also a mixture 
idue left on the distillation of the petroleum-is indis- of heavy oils and solid paraffins. If, however, the dis-

light yellow mass became dark colored 
again when the oil was redistilled over 
the flame. However, no apparatus was 
at hand which would permit of the treat
ment of the strongly concentrated oils 
'with reagents by the aid of steam, and it 
was, therefore, necessary to distill the oil 
after treatment. The vaseline obtained 
was yellowish brown, and had the well 
known bluish fluorescence, but was still 
rather fluid, differing in this respect from 
the American article, which it otherwise 
resembled . 

The object was to prove that any distil
lation residue containing iso paraffin is 
more or less fitted for vaseline making, 
and this was successful. Whatever spe
cial method the individual manufacturers 
may possess of bringing the oils to the 
right consistency more rapidly and more 
simply, or of producing a light colored 
and odorless vaseline, the main outline 
of the process adopted cannot vary much, 
and must lead to the wished for end, 
provided ' that the crude material con
tains amorphous paraffin. Only such a 
material, which remains without crystal
line deposit, even in the greatest cold, 
can produce the requisite viscosity of 
vasel ine, and it will be found impossible 
to produce viscous vaseline from an oil 
which contains normal paraffin. The 
product wil l simply be a solution of crys
talline paraffin in oils, without possessing 
the proper viscosity of vaseline, and will 
crystall ize at a low temperature.-Chem. 
Tech. Cent. Anzeiger, Chem. Tr. Jour. 

• • •  

Electrical Utilization of I nsects. 

An electric apparatus supplies a strong 
light which attracts the insects and 
moths ; a suction fan worked by the elec-
tric current draws them in when they 

approach the l ight., and carries them into a small mill, 
also worked by the electric current, where they are 
ground up and mixed with flour and thus converted 
into poultry food of excellent quality. This is said to 
be a Bavarian contrivance. 

• 

Failure In a Noted Case of Skin Grafting. 

Mr. John O. Dickerson, of Chicago, on whom was 
engrafted 144 square inches of human skin , taken from 
132 different individuals, in January last, died on Feb
ruary 24. The occasion arose from the removal of a 
cancer, and it was at first considered the operation was 
likely to be a success, the new skin having begun to 
attach itself over the wound, but the stomach of the 
patient gave out, the system having been overtaxed by 
numerous operations, and when nourishment fai led 
the wound ceased to heal . Full particulars of the 
operation will be found in SCIENTIFIC AMERICAN Sup
PLEMENT, No. , 788. 

IN S witzerland a Sunday law has been enacted ap
plying to all railroad, steamboat, and tram way com
panies and post offices. Working time mllst not he 
more than 12 hours a day, even on occasions of in
creased traffic. Engine and train men mllst have at 
least 10 hours unbroken rest, and other employes 9 
hours. They must also have 52 days off yearly, and 17 
of these must be Sundays. No reduction in wages is 
to be made for such rest days. All freight traffic on 
Sunday is prohibited, except live stock. 
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RECENTLY PATENTED INVENTIONS. 

Engincering. 

I steam heat, and always at a uniform temperature, all 
portions of the tobacco being treated alike. 

readily taken from the net without interfering with the 
position of the trap. 

SAFETY VALVE.-Erastus B. Kunkle, 
Fort Wayne. Ind. This is an improvement on a former 
patented invention of the same inventor, in which the 
valve body has a hood.shaped cap with a s l ide outlet, a 
cup-shaped valve beiag seated in the body, which con
tains a helical spring, the parts being so arranged that 
when the spring is once set, and the parts are put i n  
position t o  lock a regulating screw in place, t h e  parts 
cannot be tampered with without attracting the atten· 
tion of those in charge. 

ROTARY SNOW PLOW. - J 0 h n W. 
Haughawout, Omaha, Neb. This plow has a wheel with 
a back plate from which extends a series of radial pad
dies, so as to form a central space ou the back plate, 
where a cone is  central ly secured with its base extend
ing into the central space, reversible cutter8 being held 
on the front end of the paddles and the wheel being re
volved by suitable means as the car holding the plow is 
pushed forward against the snow, whereby the snow is 
readily cut and discharged to either side of the track. 

Kaihvay Appliances. 

RAIL JOINT. - John B. Walker, Cor
vallis,  Oregon. This is an improvement in that class of 
rail joints in which a joint piece or girder is  applied 
beneath the abutting ends of the rail s  and secured to 
them by claws or flanges that embrace their bases, thus 
forming a bridge and support for the rai l ends and also 
holding them i n  due alignment, the joint piece or girder 
being so constructed as to be superior for its purpose. 

DUMPING CAR. -John Lawson, Michi
gamme, Mich. This is a car  adapted mainly for nse in 
mining work, hut also adapted for other purposes, and 
has a rigid flaring top, with suitable means for dumping 
the car, and for returning i t  to the point at which it is 
loaded, easily d ischarging every piece of material WIth 
which i t  i s  loaded, while i t  is  operated i n  such manner 
that it  cannot break loose, is very strong, and inexpen
sive in construction. 

Elcctrical. 

MAGNETIC ORE SEPARATOR.-Charles 
G. Buchanan, New York City. Combined with a 
hollow cy�inder of magnetic matm ial is a series of 
magnets within the cyl inder connected to produce posi
tive and negative poles in al ternation around the circum
ference of the cyl inder, while a commutator connected 
with the cylinder is  adapted to change the d irection of 
the current, and there is an ore-feeding hopper and 
stlrrer to insure a uniform flow of ore to the separating 
cylinder. 

Mcchanical. 

SOLDRRING TOOL. -Edwin L. Barber, 
Henrietta. Texas. This is a tool which requires no 
furnace to heat it, having in it8elf a reservoir for gaso
line or other light hydrocarbon and n burner and a 
valve for regulating the combustion of the gasoline liS 
required for the proper heating of the tool. 

DIE FOR MAKING BOLTS.-Thomas J. 
Bush, Lexington. Ky. This is  an i mprovement on a 
former patented invention of the same inventor, relative 
to making interlocking bolts, the improvement consist
ing of a die or drop forging machine of peculiar con
strnction to sbape the locking end of the bolt. 

SPINDLE DRIVER FOR SPINNING MA
CHINEs.-Samuel James and Jeremiah K. Sanders, 
Lebanon. Mo. This invention covers a novel banding 
and tension mechanism whereby the spindles in a sec
tion of the machine wil l  be .imultaneously rotated i n  
t h e  8ame direction by a single band, t h e  tenBion being 
automatically regulated, while a self-feeding oiler en
tbles the apparatus to be run longer without stoppage 
.han has heretofore been.possible. 

Agricultural. 

POISON OR FERTILIZER DISTRIBUTER. 
-Charles K. Fo.ter, lola, Wis. This is a machine 
designed to drop the poison or ferti l izer upon the hills 
only, and means are provided whereby the driver may 
cause the material to drop upon any hill out of the 
regular alignment, or cause it  to be continuously spIlled 
when the plants are high and spreal from hill to hill, 
the invention covering a novel construction and com· 
bination of the several parts. 

Miscellaneous. 

WAIS'fBAND. - Frederick S pitz, New 
York City. This invention provides for the making of 
a waistband strip adapted to be wound in a roll,  the 
proper lengths wanted for use being cut therefrom for 
nse ag desired, eyelets being formed at frequent inter. 
vals in the strip, and independent elastic l oops near the 
eyelets. 

GARMENT SUPPORTER. --Spu rgeon C. 
Scantlebury, Eastport, Me. This invention provides a 
slotted plate, with studs and a key, forming a uevice 
especially adapted for use as a ho.e supporter, but also 
applicable wi:h other garments, quickly and easi ly  ap
plied, not l iahle to slip, and that will not tear the gar
mcnt. 

RADIATOR. -Arthur H. Fowler, B u ffalo, 
N. Y. This is a construction to facilitate the circula
tion of steam or hot water to heat buildings, the radia
tor having hollow sections forming air spaces, WIth 
side passageways and air ducts. and other novel fea
tures. designed to give a larger heating surface propor
tionate to the height of the radiator than usual, while 
reducing th" cost of construction and fitting of the 
parts, insnring tight joints, free from leakage. 

CASING TOBACCO. - Joh n C. Frost, 
Statesville, N. C. ThIS invention covers an apparatus 
with a casing cylinder having perforated coil pipes for 
spraying a solution upon the leaves, rolls  for pressing 
the leaves as they pass out of the cylinder, devices for 
remoY� roreign matter and scraps before the tobacco 
Is cased, with means for cooking the casing solution hy 

ROOFING MATERIAL. -Joseph N. Hop
per, Pawnee City, Neb. This is a new rOOfing material 
consisting of a layer of woven wire having its meshes 
filled with a plastic mass and with a backing of fabric 
saturated with a similar filling material and incorporat
ed with the woven wire layer, whereby the whole is 
designed to be impervious to water, strong, flexible, 
easily repaired, and conveniently put up in rolls, the 
new article neither cracking from the winter's cold nor 
softeninll; from the summer's heat. 

IRONING BOARD. - Schooler C. Horn, 
Bladensburg, Ohio. This board has its sides and ends 
grooved, while a clamp with a top cross bar has its side 

FISHING REEL. - Elbert B. Porter, 
Penn Yan, N. Y. Combined with a driving crank and 
a drivinl/: spring is an intermediate planetary gearin!/; by 
which the turning of the reel and the win�ng of the 
eprlng may be carried 011 simultaneously, the reel being 
detachable from the gearing, and a brake being pro
vided for retarding the motion of the reel, and a drag to 
offer a slill;ht resistance to its rotation and give an 
alarm. 

NOTE.-Copies of any of the above patents will be 
furnished by Munn & Co., for 2ii cents each. Please 
send name of the patentee, title of mvention, and date 
of this paper. 

and lower cross bars fitted to the edge groove of the 
board, to which a sprmg is secured having notches for 
engagement by the top cross bar of the clamp. the board 
being designed to facilitate properly shaping the bosom A 
and neckband before the iron is applied. 

NEW BOOKS AND PUBLICATIONS. 

NEW BUSINESS IN WALL STREET. 
Roderick H. Smith, 6 Wall Street, 
N. Y. Pp. 85. 

DOOR CHECK. -J ohn H. Minix, Eaton,  
Ohio. This device comprises a n  a r m  having a bearing 
to engage the floor, a handle by which the arm may be 
moved, and a spring to actuate the firm to adjust its 
bearing into and out of engagement with the floor, 
whereby the door may be held closed or partially open, 
as desired. 

HOMINY FLAKES, ETC. - Jeremiah H. 
Little, Yellow Springs, Ohio. This invention covers an 
improved means of manufacturinl,{ hominy and corn 
flakes, while preserving their flavor, form and cnnsist
ency, there being combined with the cooking vessel 
crushing rolls, a casing, a drying chamber, with shaking 
screens and a trough-like hottom, and means for forcing 
a hot air blast upward into the chamber. 

VEHICLE SEAT. - James M. Johnson, 
Arneckeville, Texas. Side bars connected by a cross 

.bar engage the top edges of the wagon body, and on the 
side bars. are journaled shafts, each having two short 
cranks, to the outer ends of which spriugs are connect-
ed, the seat being supported npon opposite npper ends 
of the springs, the movement of one pair of sprmgs 
tending to so regulate that of the other pair as to 
preserve the seat horizontally with au nneven load. 

FOLDING CUP. - Hobart R. Haynes, 
Westminster, Mass. This cup is made of a series of 
spherical l unes hinged together at their ends and over
lapping one another, forming a drinking cup of simple 
and durable construction which can be readily folded to 
take np but littlo room in a pocket, val ise, etc. 

SLATE. - Emma C. Hudson, Seattle, 
Washington. This invention provides an Improved 
slate frame adapted to hold water and sponges for 
cleaning the slate, a tube to hold water, and with 
pockets for the sponges, beIng held in the slate frame. 

PERSPIRATION POWDER. - Sarah G. 
Hull, Oklahoma, Oklahoma Ter. ThIs is a deodorizing 
composition for application to the body, and is made 
of quinine and finely pulverized burnt alnm, in 
specified proportions, the compound being generally 
harmless and designed not to interfere with healthy 
perspiration. 

MAIL BAG FASTENING. - Stewart K. 
Davis, August F. Stockley and WilHam I. Barnett, 
Buena Vista, Col. According to this invention the 
upper edges of the bag are formed into a roll, and slid
ing fiexible sleeves encircle these rolled or doubled edges, 
a peculiar catch holding the sleeves together, making a 
fastening that is quickly operated, and designed to hold 
the sides of the bag so closely together that the smallest 
article cannot be abstracted. 

PAPER BAG. -Charles W. Fishel and 
Frank E. Sweet, Carbondale. Col. Combined with a 
paper bag of ordinary form is an apron attached to one 
side. and a string with a loop at one end pasHed through 
holes in the apror:, the bag being for the use of grocers 
and others, and the improvement saving wrapping 
twine and time in doing np packages. 

HEAD COVERING. -Simon Tuch, New 
York City. This a new article of wear for ladies' and 
chIldren's use, having a cap-like body covered with 
pliable stays, " portion of the covering projecting out
ward and adapted to be fiared or bent to vary the ap
pearance of the article, so that it may be readily changed 
into different shapes without unfolding or separating 
any of the parts. 

BRACKET. -George R. Nafis, Brooklyn, 

The anthor o f  this work has developed a plan by 
which he believes some certainty can be attained in 
dealing in securities. By confining operations to divi
dend-paying .stocks, buymg on declines and selling on 
small advances, handling small lots and dividing the 
risks, a method is  figured out that seems to show a rea
sonable chance of steady realization. To e l u cidate the 
scheme tabular statements of dealings are shown wbich 
represent actual accounts. The author certainly suc
ceeds in picturing t.he advantages of Wall Street as a 
field for speculation, whether his plan wi l l  work or not, 
may be to a conservative mind at least an object of 
surmise. Mr. Smith, who is the author of .. The Science 
or Business," U Smith Business Chart," etc., has cer
tainly produced in . .  A New Business in Wall Street " a 
most interesting and attractive little work. 

FIRST LESSONS IN METAL WORKING. 
By Alfred G. Compton. New York : 
John Wiley & Sons. 1890. Pp. vi,  
170. Price $1.50. 

In the present days of manual training in schools, a 
work emanating from the instructor in charge of the 
manual department of the College of the City of New 
York is of special value, and has an authoritative 
standing. Ite illustrations and eminently practical di
rections fully carry out all anticipations. 
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8 U I L D I N G  E D I T I O N . 

IUAKCH N VMBEK.-(No. 65.) 

TABLE OF CONTENTS. 

1. Plate in colors showing the residence of P. H. 
Hodges. at Stratford, Conn. Perspective view, 
floor plans, etc. Cost complete $8,000. 

2. Handsome colored plate of an elegant residence in 
Riverside Park, New York City. Floor plans, per
spective elevation, etc. Cost $30,000. 

3. Residence at Bridgeport, Conn. Perspective view, 
fioor plans, etc. Cost about $7,000. 

4. Handsome residence of Mr. F.,Chamberlain, at Hart
ford. Conn. Francis H. Kimball ,  of New York 
City, architect. Floor plans, perspective eleva
tion, etc. Cost $60,000 complete. 

5. Illustrations of two attractive semi-detached houses 
erected for Mr. A. L. Pennock, at Philadelphia, 
Pa. Floor plans and perspective. Approximate 
cost $15.000 each. F. U. Beal, New York, 
architect. 

6. Floor plans and photographic view of a residence at 
Edgecombe Court, Chicago, Ill. Estimated cost 
$5,400. 

7. A pillar cottage erected for Mr. G. W. Childs, at 
Wayne. Pa. Cost $6,000 complete. Perspective 
and floor plans. 

8. Handsome residence at Hartford, Conn., W. B. 
Tuhbey, architect, New York. Cost $19,000 com
plete. Floor plans and perspective. 

9. Two floor plans and photographic view of an attrac
tive residence at Austin, Chicago, Ill. Estimated 
cost $7,000. 

10. A very convenient and attractive suburban cottage 
of modern design, erected for Mr. E. W. Given, 
at Mont Rose, Orange, N. J.  Cost $5,500 com_ 
plete. Messrs. ROSSIter & Wright. architects, 
New York. Floor plans and perspective. 

The charge for I'f/sertion under thw head is One DOllar 

a line/or each insertion : about eiqht words to a line. 
Advertimnents mU$t be rece;ved at publication office 

as early as Thursday morninq to appear in next isme. 

Burnham standard turbine. Burnham Bros., York, Pa. 

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

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

P, .... es & Dies . Ferracute Mach. Co . ,  Bridgeton. N . •  J 
Combination mill for crushing & grinding. See next issue 

Wanted-A purchaser for good water power and 
building. Drawer 8, Seneca b'alls. N. Y. 

Send to H. W. Knight & Son, Seneca Falls, N. Y., for 
catalogue of Pattern Letters and Figures. 

Best Ice and Refrigerating Machines made by David 
Boyle, Chicago, I l l .  155 machines in satisfactory use. 

Steam Hamme,., Improved Hydrall lic Jack., and Tuhe 
Iilxpanders. R. Dllda-eon. 24 Columbia St .. New York. 

Emery wheels and hones. Patent new cheap process 
of making, for sale. J.  �'. G esner, 15 State St .. N. Y. City. 

Screw machines, milling machmes, and drill  presses. 
The Garvin Mach. Co., Lai�ht and Canal 8ts., New York. 

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

Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps. vacuum pumps, vacuum apparatus. ai r 
pumps. acid blowers. filter press pumps. etc. 

Send tor 50 page free catalogue of best lwrse ]Xn1Jers, 
1vooa. circular and drag sa'ws, and threshing machi.nes to 
A. W. G ray's Sons, Middletown Springs, Vt., box 5. 

For the original Bogardus Universal Eccentric Mil l ,  
Foot and Power Presses, Drills, Shears, etco. address J .  
S. '" G. F .  Simpson, 2 6  t o  36 Rodney St., Brooklyo, N. Y .  

The best book f o r  electricians and beginners in elec
tr icity is h Experimental Science." by G eo. M. Hopkins. 
By mal l .  $4 ; M unn '" Co., publ isbers. 36) Broadway, N. Y. 

The Dwight Slate Machine Co., of Hartford. Conn. ,  
make t h e  mOt!t extensive l i n e  of hand. foot, and auto. 
matic feed dril ls for lia-ht work. l1I in. holes and leRs. )8!l1 
cata logue free. 

Wanted-A competent foreman to take charge of an 
architectural woodworking shop. Must be a tlrst·cl ass 
manager. and capable of estimatinll safely. Address A. 

S., care of SCIENTIFIC A M ERICAN, New York. 
a;w-Send for new and complete catalogue of ScientIfiC 

Bod other Book. for sale by Muno '" Co .. 361 Broadway. 
New York. Free on appl ication . 

HINTS TO CORRESPONDENTS. 
Namell and A ddrcss must accompany "II letters, 

or no attention will be paid thereto. This is for our 
information and not for publ ication. 

Keierences to former articles or answers should 
give date of paper and page or number of question. 

Inquiries not answered in reae.onable time 13hould 
be repeated ; corre8pondents will bear in mind that 
some answers requ i re not a little research. and, 
though we endeavor to repl y to all  either by letter 
or in this department. ench must take his t urn. 

Speci a l  Writte n I n formation on matters of 
personal rather than general interest cnnnot be 
expected without remuneration. 

Scientific America.. SUPlllements referred 
to may he had at the office. Price 10 cents each. 

Books referred to promptly suppl ied on receipt of 
prIce. 

IU l nerals sent for examination should be distinctlv 
marked or labeled. 

(2870) C. A. W. asks : By what solvent 
can I obtain a clear sol ution of menthol up t o  5 per 
cen t? A. Dissol ve i n  an essential oil. such as oil of 
cloves, anu dil ute with strong alcohol. 

(2871) F. W. F.  asks (1) for a good way 
to take the color from overalls without injuring them. 
A. If well dyed, it cannot be done. Chloride of l ime 
might destroy the dye, but would tend to rot the cloth. 
If applied, itjshould be well washed out, and a dilute so
lution of sulphurous acid applied afterward. 2. For a 
good cement for holding glass together. A. Dammar 
varnish, or Canada balsam. or caseine cements ; see 
query 2740. 

(2872) M_ D. asks : By what theory of 
physics is  the extreme cold produced and explained re
snlting from anhydrous ammonia and sulphuric ether ? 
A. The evaporation of the fluids requires energy, which 
is absorbed from surrounding bodies as heat energy, 

N. Y. This invention consists of a sleeve fitted to turn 
on a pole and an arm having an inclined slot through 
which passes a pivot pin on the sleeve, the arm being 
adapted to engage with its inner edge the side of the 
pole or to turn on the pin to form a convenient bracket 
for nse on clothes racks, flower stands, book cases, etc. 

11. Residence at Alexander Avenue. Buena Park, and which heat is rendered latent or caused to dlsap-
Chicago. Estimated cost $5,000 complete. Plans pear. 

SIDEWALK. - Julius F. Jaq uet, Mil- and photographic view. 

waukee, Wis., and William McAuslan, Brooklyn, N. 12. Photographic perspective view of the residence of 
Y. Combined with a series of bracket stands are elon- Mr. Frank Crowell, Minneapolis, Minn. F. E. 
gated and perforated sills, on which are located and ill- Joralemon, architect. 
terlocked tread pIeces. in connection with sliding clamp
ing blocks lind keYB, the whole designed to form a walk 
quickly put in place or taken up forrepsir, and made of 
either wood or terra cotta and metal. 

PIER PROTECTOR. - Agnew M o o  r e, 
Mi�soula, Montana. A vertical roller is journaled at 
the apex of the pier, and side ro�lers at the sides, a 
plate being arranged angularly between the front and 
side rollers at each side of the pier, the improvement 
being designed especially to protect bridge piers from 
drift wood, logs. boats. etc. 

A DDING MACHINE. - Eri F. Jewett, 
Newtown, Ohio. Combined with a case having a slot 
and a series of tapes with numerals iM a card having two 
series of numerals oppositely and alternately thereon, 
an apertured plate, and other novel features. by which 
numbers may be rapidly and accurately added or Bub
tracted in a mechanical way, requiring little mental 
process. 

.I!'ISH NET.-Larence A. Johnson, San 
Francisco. Cal. This is a net with an interior trap, and 
provided with a spar fitted with wheels or whirls near 
the ends, whereby the net may be readily drawn over 
the bottom of a body of water, and may be conveniently 
hoisted aboard a boat or venel, whUe the fieh may be 

13. Miscel laneous contents ; Preserving smoke pipes 
from rust.-Door hanging, iIInstrated with 6 
figures.-Safe construction of buildings, illustrat
ed with 5 figures.-Improved blind slat planing 
machine, i l lustrated. - Seamless copper house 
boiler, illustrated. -Best quality of roofing tin 
plate .-B1ower engines of the Galena.-An effi
cient sandpapering machine, i l l ustrated. - The 
. .  Hero " spring hinge. ilIustrated.-The Duplex 
joist hanger. 

The Scientific American Architects and Builders 
Edition is issued monthly. $2.50 a year. Single copies, 
25 cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages ; forming, practi
cally. a large and splendid MAGAZrNE OF ARCHITEC
TURE, richly adorned with elegant plates in colors and 
with fine engravings, i 1 1 llstrating the most interesting 
examples of Modern Architectural Construction and 
allied snbjects • 

The Fullness, Richness, Cheapness, and Convenience 
of this work have won for it the LARGEST CIRCULATIOX 

of any Architectural pnblication in the world. Sold by 
all newedeale1'8. 

MUNN .t; CO., PuBLI8HBBI, 

361 Broadway. New York. 

(2873) R. H. asks how sulphur dioxide 
gas can be cheaply made. A. By heating concentrated 
sulphuric acid and sulphur or charcoal in a fiask and 
conducting the evolved gus into water. Ilyposu lphite 
of soda can be treated with dilute sul phuric acid in an 
evol ution flask and the gas can be collected as above. 

(2874) H. A. asks : Can you give me in
gredients for  a solution i Ii  which to dip a small round 
lamp wick. to retard ('harring ? A. Try phosphate 
of soda or borax dissolved in water. 

(2R75) W. A. asks : I want to know 
whether a pieceof brass tubing one thirty-second thick, 
pushed over a coil. will weaken the current. or will the 
current pass through the brass the same as it does 
through the paper core the wire is wound on ? A. Use 
the brass tube. 

(2876) F. 1. M. asks : 1. What causes the 
thinning out of negatives (dry plates) in the fixing bath 
after development? I have Cramer's plates No. 50. and 
made up the solutions just as described. but spoiled 8 
plates already. The trays are clean, the developing and 
fixing solutions kept separate, every care is taken. nev
ertheless said result. A. The thinning of the negative 
plate is due to the dissolving out of the nnacted upon 
bromide of silver in the film. either by light or the de
veloper. If plates are under·exposed, they are likely to 
develop thin. If over-exposed, the same result is ob
tained and the plctuN flashes ont quickly. If vou have 
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gl ven tbe correct timc, tbmness is due to too sbort de
velopment, You need to keep tbe plate in the developer 
until you see signs of the image appearing througb tbe 
back of tbe film. Probably your trouble has been m 
making ins tantaneous exposures with too weak a I1gbt 
or a slow lens stopped down. Both will make thm ne
gatives. 2. Which are tbe best plates for instantane· 
ous work ? A. Cramer C, Seed 26, Stanley, Forbes 
and Car butt plates are good. 3. Can you give me a 
geod formula for a developing and flxmg bath f A. 
The developmg and fixmg baths must be kept separate. 
An energetic developer is made by dissolving in warm 

Water . . •  . .  . . . . . . . . . . . . . . . . . . . .  40 oz. 
Snlphite sodIUm c. p . . . . . . . . . . . . . . . . . . . .  2 "  
Elkonogen . . . .  . . . .  . .  . .  . . . .  . . .  . . . . . . . .  1 .. 

To two ounces of tbe above add one drachm of fol
lowmg solution : 

Water . . . . . . . . . . . . . . . . . . . . . . . . . .  3 oz. 
Carbonate of potash . .  . .  . . . . . . . . . . . . . 1 ., 

Begm by soakmg tbe plate In the first solntion a few 
mmutes, tben, sbould tbe plate refuse to develop. add tbe 
second. A fixing bath IS made by dissolving 1 ounce 
of hyposulphite of soda in 6 ounces of water. 4. Do 
yon know of any good book can taming instructions in 
de,eloping, fixing, prmting, and what is the price ? A. 
.. The Amateur Photographer," by Ellerslie Wallace. 
Price $1. 

(2877) G. L. , alluding to an article in our 
SUPPLEMENT, No. 226, m which " black alder " is given 
as the popular name of Rhamnus jranguia, asks if 
this IS not an error, as • .  black alder " IS the popular 
name of llex lIerticiliata. A. No; it IS not an error, in 
one sense. If tbe popular names of plants were snb
ject to laws, the name " black alder " wonld, by the law 
of prIOrIty, belong to Rhamnusfrangula, WhICb, by the 
old berbahsts, was cal led AlnuB nigra, because, as 
Gerard observes, its " leaves be hke those of the alder 
tree (tbe Alnus glutinosa of Europe), yet blacker." 
The name " alder " properly belongs to the species in
cluded under the generic name of .Alnus, a Latin term 
cognate with the Teutonic, Scandinavian, and Sclavonic 
names of the common alder of Europe. The name 
.. black alder " is properly applied in this country to 
Alnus seJrulata and A zncaua, and improperly to Ne. 
rlWpanthes Canadensis and lux verticillata. To the last 
mentloned pl�nt the name "as applied by the early 
English COIOO1stS. Tbe rea'on for the application is 
not obvious, since the plant 18 not an alder, resembles 
no species of alder, and is not black m any of its parts. 
The most conepicuous feature of the plant is its bright 
red berry·l1ke drupes, whicb persist through the winter 
(as Implied in the popular name " winter berry "), and 
WhICb, one would suppose. would have recalled to the 
Engl ish mind the frUit of the common holly (lle:e aqui

folium) of the old country, a plant generally related to 
our so·called .. black alder. " It must be remembered 
that the English names of plants given in medical works 
are not always popular, III the strict sense of the word, 
but are often merely translatIOns of Latin names nsed 
uy the older botanists, "ho were merely wont to clas
sify plants ratber by their external resemblances than 
by their botanical affinities. 

(2878) T. H. asks (1) how to make a pre
paration for bleaching lard. A. One process is to heat 
the melted fat with sulpburic acid 1'3 to 1'45 "Po gr. 2. 
One for preservinll: meats (made with boracic acid). A. 
92 parts pure glycerine are heated to 302° Fah .. and 62 
parts of finely pulvenzed boracic aCid are added. Steam 
IS evolved In considerable qnantlties. An entire day is 
needed for the preparation of 6 pounds. Or 100 parts 
common borax may be tirled completely and mixed witb 
l�,o parts glycerllle at tbe above temperature. They are 
about twenty times as powerful as salt. 

Replies to Enquiries. 

The following replies relate to enquiries recently pnb
l ished in SCIENTIFIC AMERICAN, and to the number 
therein given : 

(2787) In reply to inquirer No. 2787, 
wonld say if his cider is colored with any iron sub
stance, tbaC is to Bay,�lf any nails are driven through the 
barrel mto It. use fresh sweet milk,� one quart, put III 
barrcl and stlrrcd uP. and then filtered. will make It clear 
as If  fresh made. Try it on small quantity : say take 
vinegar and wbl.ky and add II few drops of tmctnre 
Iron ; It Will turnlblack ; then add your milk, and filter.
GEO. W. GULLICK. 

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

more than one hundred thousand apphcatlODs for pa
tents at home and abroad. enable us to understand the 
laws and practIce on both contments, and to possess uo
equaled faCIlItles for procurmg patents everywhere. A 
synopsIs of the patent laws of the Umted States and all 
:foreign countrIes may be had on applIcatlOn. and persons 
contemplatlD� the securlDll of patents, either at home or 
abroad. are mVIted to wrIte to thIS office for prices. 
which are low, lD accordance With the times and our ex ... 
tensive faClIttles for conductmg the busmess. Addres8 
HUNN &; CO . •  office SCIENTIFIC AMERICAN. S61 Broad
way. New York. 

INDEX OF INVENTIONS 
For which LeUer. Patent o f  the 

United Stale. were Granted 

February 24, 1891, 
AND EACH BEARING THAT DATE. 

[See note at end of hst about copies of these patents.) 

AIr br�ke, C. R. Jame . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  447,236 Air brake. A. J .  Wisner . . . . . . . . . . . . . . . . . . . . . • . . . . . . . .  446,908 Alarm. See Ftre alarm. Alizarine denvatlve, R. E. Schmidt . . . . . . . . .  446,892, 446,893 AnImal trap setter, A. MauL . . . . . . . . . .  . . . . . . .  . . .  446,921 AnnUnCIator and Indicator system, J. K. A. Mil ... ler . . . . . .  . . . . .  . .  . . .  . .  . . . . . . . . . . . . . . .  447.19,s 
Atomizer, A. M. Shurtleff' . . . . . . . . . . . . . . . . . .  4"7.0114 
Automatic sprinkler. A. F. NagJe . .  . .  . . . . . . . . . .  4-t7.00( 
A xle box, csr, O. Barckdall . . . . . . . . . . . . . . . . . . . . . . .  447.271 Axle box, rai lway. J..,. Ellert. . . .  . . . . . 447 . 148 
BUll blanks, machllle for makm� tubu lar. J. Ark-

e l l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  447.005 

J titutifit !mttieau. 1 55 
Ball. See Bowhng ball . 
Band cutter and feeder, W. G. HuntlDllton . . . . . . . .  4-46.m3 
Battery. See GalvaDlc battery. Secondary bat-tery. 
Battery elements. mach me for mouldlDJ( separa-tor plugs for, A .  � .  Madden . . . . . . . . . . . . . . . . . . . . .  446.873 Beam. pressed steel. S l" ox . . .  , . .  . . . . . •  . . • .  . . .  446.859 
Beatmg-out macbme. G. H. Cogswel l . .  . .  . . . . .. .  446.'lOO Bed, '1\ J Parkmson . .  . . . . . . . . . . . . . . . . . . . .  447.2.�7 
Bed bottom, sprmg, G. K eenhoIL8 . . . . . . . . . . . . . . . . .  447,Vt") 
Bed, bracket. T. Ill. Smith . .  . .  . . . . . . . . . . . . . . . . . .  447.167 

�:�i�
o
:.:J����i��R:g[�8 e;�'r:lta:�i g;r�j�d�w: 446

,
881 A ldndlle . . . . . . . .  . . . .  . . . . . . .  . .  . . . . . . . . . . .  447,0::0 

BICycle. S. A. Donnelly . .  . . . . . . . . . . . . . . . . . . . . . . . . .  447.284 
Bicycle support, J. M. Anck . . . . . . . . . . . . . . . . . . . . . .  447,125 
Bmdmll post. C. A. Lleb . . . . . . . . . . . . . . . . . . . . . . . . .  446.871 
Bird cage percb, J. F. Sweeney . . . . . . . . . . . . . . . . . . . . . .  447,006 
Bit. See Bridie bit. 
Bhnd stile borlDll and mortlslDg machlDe. W. C. 

&; J. A. Aycock . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  447,270 
Block. See Fuse block. 
Blow or pressure. cOIn-controlled machine for in-

dlcatlOg the force Ol ll. A. J. C. Graf . . . . . . . . . . .  446,970 Board. See Criwp1Dg board. Game board. 
Boller. See Steam bOIler. 
Boiler cleaner, S. C. La Hatt . .  .. . . . . . . . . . . . . . . . . .  447,192 Boller water tube. steam, E. G. Shortt . . . . . . . .. . . . .  447.209 
Bolt. Stroh &; Mclntosb . . . . . . . . . . . .  . .  . . . . . . . .  440,!r.!7 
Bolt mach me, C. III: C. III Hall . . .  . .  . . . . . . . . . . . 447. 110 
Book case, roller shelf, Babbitt &. Harvey . . . ow . . . . 447,238 
Bookmark, A. S. Fiske . . .  . .  . . . . . . . . . . . . . . . . . . 446,857 
Book. tlprmu- back, A. C. Fletcher . . . . . . . . . . . . . . . • . •  44Ii.858 
Boot or shoe case. S. F. FraZier . . . . . . . . . . . . . . . .. . . . . 44';'.150 
Boot or shoe cleaner, C. Johnson . . . . . . . . . . . . . . .. . 44'; .116 
Bormg machme, G. I�. Campbell . . . . . . . . . . . . . . . . .  447, 176 
Bottle tllllnJZ machine, W. H. Baldma-er . . . . . . • . . 447.05t1 
Bowl or wash basID. set. S. P. Crosswell . . . . . . . . . . . .  447,232 
Bowhng bal l , S. 8. Harman . .  . . . . . . . . . . . . . .  447,Ull 
Box. See Axle box. CIlZarette box. Fife alarm 

slgnaJ box. Letter box. SI�nal box • 
Box corners, machme for attachmg btays to, F. 

U .  Beach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  447.225 
Box hfter. Ii'. P. Morrison . . . . . . . . . . . . . . . . . . . . . . . .  44t:i.1J24 Braldmg machme, J. Tregurtha . . . . . . . . . . . . . . . . .  447.262 
Braldmg machme carrier. P. J. A. Fornander . . . . .  447,108 
Braldmg mach me take-up, P. J. A. i' ornander . . . .  447 . 107 
Brake See Au brake. Car brake. Rail brake. 
Brake-actuatmg deVICe, R. T. Smith . . . . . . . . . . . . . . . 446.935 
BrICk kiln, J. B. GrIswold . . . .  . . . . . . . . . . . . . . . . .  447.151  
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Bridle bit, M. J. Daly . . . . . .  . .  . . . . .  . .  44u.B44 
rronzlnll or other wachmes. tly delivery for. A. 

N. Buchanan . .  . . . . . .  . . . . . . . . . . . . . . . . . .  . .  44 •. 101 
Broom. '1\ J. 'rhOl p . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44tj.�l(Jl 
Buckle, R. G. Henry . . . .  . . . . . . .  . . . . . . . . . . . . . . .  447.070 
Bucket cover. sugar, H. H. Reymer . . . . . . . . . . . . . . .  447'{)8'l 
Buckle, harness. M. Huffman . . . .  .. . . . . .  447.�44 
BuIldmg and water tower. combmed. W. (r'. Smith 446.b97 
Burmshmg machme. C. W. Mil ler. . . .  . . . . . . . . 446.?,Z � 
Butter worker, T. MUlr . . . . . . . . . . . . . . . . . . . . . . . . .  4.(7. 157 Button. separable, R. H. I�ewls . . . . . . . .  . . . . . . . .  . .  447 .249 
Calendar. J .  D. Watters . . .  . . .  . . . . .  . . . . .  . 447,l i l  
Calendar and time card, combmed perpetual, C .  

M. HamIlton . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  446,916 Can. See Mtlk can. 
Can opener. S. Ill. Painter . . . . . . . . . . . . . . . . . . . . . . . . . . . .  446,88.3 
Car brake, E. M. Barnes . . . . . . . . . . . . . . . . . . . . . . . . . . .  447.272 
Car brake, Pool & Beals . . . . . . . . .  . . . . . . . . . . . . . .  44t.i.1181 
Car brake. automatiC, Seawell & O'Hara . . . . . . . . .  ·"'7.207 Car couphng, (1\ A. Johnson . . . . . . . . . . . . . . . . . . . . . . .  447. IM 
Car couphnlot, J. E. Mulhns . . . . . . . . . . . . . . . . . . . . . . .  440.976 
Car couphng. U. It. ROllers . . . . . . . . . . . . . . . . . . . . . . . .  447.259 
Car couphnJl, C. W. Smith . . . . . . . . . . . . . . . . . . . . . .. . 557.105 
Car couphng. Weeks III: Bush . . . . . . . . . . . . . . . . . . . . . .  417 ();J.; <Jar door latch, O. P. HIX . . . . .  . . . . . . . . . . . .  • 44-7 .1S2 
Car heatIng aoparatus. W. C. Baker. . .  . . . . . . . . . . . .  447.100 8::, ���t�o:�f�i!:'�ar�e':����.��::::::: · 

. .  .. : . ::!�:�[i 
Car, railway, \V. W. Green . , . . . . . . . . .  «7.{}5;). 4(7,0.)4 
Car replacer, Reynolds & Perkms . . .  . . . . . .  . . . . . (4fi.951 
Car, street. BSler & Hart . . . . . . . . . . . .  447.240 
Car vehttlatmg device. rallwav. R. W. \Valdrop . . . 447.2 W 
Car ventilator, G. Hogg . . . . . • . .  . . . . . . . • 447,01l 
Cars, current controlhnJ;t deVice for electnc rail-

way, J C. Chamberlam . . . . . . . . . . . . . . . . . . . . oo 447.2 Kl 
Carriage bOW, I. N. ToplIff . .  . . . .  . .  . . . .  . . .. 440,9.38 
Carrtage corner trODS. proces,", of and apparatus 

for straightening, E C. Porter. . . .  . . . . . . . . . . . .  446.950 Carrier. See Bratdmg machine carrier. 
Carrier and cleaner. J. H • .H.. \Vendel . . . . . . . . . . . . . .  4"i .tn 
Cart, road, W. L. PIke . . .  . . . . . . . . . . .  . . . . . . . . . .  4Ri.8d4 Case. See Book case. Boot or shoe case. 
Cash lindlcatmg, recordIng. and regIstermg ma-

chine. C. W. Weiss. . . .  . .  . . . . . . . . . . .  . . . . .  (li.();16 
Cash ind ICator and recorder, K ruse & Weiss . . . . • . .  4-17.031 Cash register and mdlcator. \V. C. MCGIll . . . . . .  446.�25 
Cash register and Indicator. Webster & Drew. 447.264 
Cement. apparatu8 for the calcmatlon of, P. 

Krottnaurer . . .  . . . . . . . . . . .  ..  . . . .  . .  ..  . .  44i,155 
Cement, manufacture of PortJand, H .  C. Baum . . .  «h.911 
Chopper. See Cotton chopper. 
Chucks. automatIC leed mechanism for, J. B. 

Clyne . .  . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  ' "  'H,I44 
Churn, J. P. Lynott . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  446.94" 
Cigar bunchmg machine. Westman & Delarue . . . .  446,U8g 
Cigarette box. E. A. Hoen . . . . . . . . . . . . . . . . . . . 447,183 
Cleaner. See Botier cleaner. Boot.or shoe clean'" er. Saw cleaner. 
Clock. Independent electnc, W. J. Dudley . .  . . .  4n.l05 
Cloth seourmg, rmslng, and purIfymg machine, 

J .  W _ ;\teel brooke . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  446,n:17 
Clothes drier. J. Del(elleke . . . . . . . . . . . . . . . . . . . . . . . .  44!i,853 
Clutcb. W. A. Murphy . . . . . .  . . . . . . . . . . . . . . . . .  447.();13 
Clutcb mechaOlsm. S. K. White . . . . . . . . . . . . . . . . . . .  447,0l9 
Cock box for water and gas pipes. stoP •. A. W. 

Morgan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  447.078 
Cockeye, M. M. Killinger . . . . . . . . . . . . . . . . . . . . . . . . . . . .  446,87U 
Coffee makmll apparatus, F'. L. Brown . . . . . . . . .. . . . .  447.002 
Coffin handle, Sargent III: Stevens . . . . . . . . .  . .  . . . . .  447,086 
Coke from ovens, apparatus for extracting. T. 

Smith . . . . . . . . .  . . . . . . . . .  . . . . . . . . . . . . . .  446.n36 
ConcentratIng apparatus, J. K. Hallowell . . . . . . . . .  447.029 
Condensmg apparatus, E. Theisen . . . . . . . . • • • • • . . . . .  447.1:?3 
Cooking rack. W. Earle . . . . . . .  . . . . . . . . . . . . . . . . . . . .  446.835 
Corkscrew. C. Hollweg . . . . . . . . . . . . . . . . . . . . . . . . . . . .  447,185 
Corset, Ill. C. Foster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 416,968 
Cotton bahnJ;t apparatus, lIt Rembert . . . . . . . . . . . . .  4.46.&8 
Cotton chopper, S. S. Kent et al . . . . . . . . . . . . . . . . . . . .  447.()16 
CouphnJ;t. See Car coupling. 
Cracker cutting machine. W. A. Hull . . . . . . . . . . . . 447.113 
Crane. travelIng. J .  H. Gremer . . . . . . . . . . . . . . . . . . . . . .  '41.281 
Crlmpmg board, G. E. Sbaw . . .  . . . . . . . . . . . . . . . . . .  447.119 
Cryolite. makmg artIfiCial, E. Rlchters . .  . . . . .  . . .  447.063 
CultIvator and seed drill, comblDed. C. C. Hunter. 44-7.188 
Cut-out, S. D. Field . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  446,\J66 
Cut-out, automatIC. J. P. \'l'lfrel ' . . . . • . . . . . . . . . . .  446,9O'..! 
Cutter. See Band cutter. Plug' jand socket cut-

ter. 
Die stock and die, J.  S. Fletcher . . . . . . . . . . . . . . . . . .  446,915 
Doll, A. Pnlvermacher . . . . . . .  . . . . . . . . .  . . . . . . .  447,0{4 
Door operatmJ;t devJCe, Von BrandIS &. DaVidson .. U7.090 
Dowehng machme, J. H. Sheng Ie . . . . . . . . . . . . . . . . . . 446.964 
DrIer. See Clothes dfler. 
Drill. See Rock dlill. 
Drilling to pattern, machine for, P. Pryibil . . . . • • • •  447.014 
Drmks, shaker for mixmg, C. W. j4'ox . . . . . . . . . . . . . .  447'.069 
Duet col lector. J. K. Hallowell . . . . . . . . . . . . . . . . . . . . .  447,021; 
Dye. red. P. Juhus . . .  . . . . . .  . .  . . . . . . . . . . . . . . . . . .  447,18� 
DYClcg machme. J.  P. Delehunty . . . . . . . . . . . . . . . . .  446.854 
ElectrIC Circuit re�ulator. '1\ M. EdWards . . . . . . . . . .  447,177 
IIllectrlC heater, J .  1 .  Ashbaugh . . . . . . . . . . . . . . . .. . . . .  447,144 
ElectriC motor. L. Gutmann . . . . . . . . . . . . . . . • . . . . . . .  446,86:i 
ElectrIC motor mechanIsm. S. E. Mower . . . . . . . . . . . 4'7.255 
Electric suznal deVICe. magneto. N. B. Gmochlo . . .  441.045 
Elevator, W. H. Jones . . . .  . . . . . . . . . . . . . . . . . . . .  «7.111 
Elevator mdlcator, E. Whitlock . . . . . . . . . . . . . . . . . .  446.901 
En�me. See Gas engine. Wmd engme. 
Engine reversmg gear, steam. C. M. �"arrar . . . . . . . .  4-46,992 
Evaporatmg apparatus, Ill. Theisen . . . . . . . . . . . . . . . .  447.210 
li'eed water heater, L. Norton . . . . .  . . . . . . . . . .. . .  447,159 
Feed water heater and condenser, J. F. Fife . . . . . . .  446,913 
li'eed water purltler. TItus & Werner . . . . .  . . .  447,018 
Fence and tree protector. comblDed, Blaine & 

South . . . . .  . . . . . . . . . .  . .  . . . . . . . . . . . . . . . ... . . . .  446,849 
Fence, fiood, J. A. Oavls . . . . . . .  . . . . . . . . . . . . • • • .  447 .852 
Fence, portable rat l, C. B. Wynegar . . . . • • • • . . . . . . . .  447.223 
Fence post, J. B. \ leaveland. . . . . . . . . . . . . . . . . . . . . . . .  447.ZH 
�'euce post. J. M. Rife . . . . . . . . . . . . . . . . . . . . . . . . . . .  447,204 
","ence, stralJlt'ht rai l. D. & S. R. Port . . . . . . .  . . . . . . . .  447.�0l 
Fertlhzers. makmg phosphatic, J. Van Ruymbeke 446,998 Fibers. chemical retting and ungummmJ( of tex-

tile, C. De la Roche . . . . . . . . . . . .  . . . . . .  446,983 
Fibrous plants, machine for decortlcatmll. J. G. 

Hernandez . . .  . . . . . . .  .. . . . . . . . . . . . . . . . . . .  4"7,152 
File cuttmg machme. J. Erlenwein . . . . . . . . . . . . . . . .  447 , 1 49 File. paper, A .  B. DICk . . . . . . . . . . . . . . . . . . . . . . . .. . . ·447,067 }4"llter press. Coes & ReiSS . . . . . . . . . . . . . . . . . . . . . . .  447.(124 }1�mJ{er bar, A. J. Inghs . . .  . .  . . . . . . . . . . . . . . . . . ' . ' 447.245 
F'mlsher press. J. H. McGowan . . . . . . . . . . . . . . . . . .  4(7.OUa 
Fml8hm� or cleanmg suriaces:apparatus for, A. 

Bryce . .  . . . . . . . . . . . . . . .  ' "  . . . . . . . . . . . . . . .  446,96l 
Fire alarm, pneumatic. A. Goldstem. . . .  . . . .  . . . .  446 86.) 
F'lTe alarm Bignal box, non-mterference, W. H. 

Kll'nan . . .  . . . . . . . . . . . .  . . . . . .  . . • . . . .  447.074 
�'loors or the surface of lumber. mach me fur 

dressmg, R. I,. Patterson . . . . . . . . . . . . . . . . . . . . . . .  447,160 
Flushmll tank, J. Totham . . . . . . . . . . . . . . . . . . . . . . . . . .  446,!l().l �'l y  paper, sticky, I I .  W. Stecher . . .  . . . . . . . . . . . .  447,Hl li'orginge non-Circular m cross section, makinJ( 

rolled, G. F. Simonds . .  . . . .  . . . . . .  446,004 
Frame. See Sewing machine qulltimz fra.me. J!'l1el ,  artificuiol. 1.  C. BBndman . . . . . . . . . . .  • . • . . . . • .  446.845 "·uel. arttfi(Hal, R. J .  Schlmper . . . . . .  . .  447,138 }4'urn;H�e. See Muffle fnrna�e. Ore rOB�tmg fur-nace. Roastmg and smelting furnace. 

Furnace, M. C. Hawley. . . . . . . .  . . . . . . . . .  . . . . . . . . . .  447,179 1 Rallway·crosslDlI. E. B. EntWisle . . . . . . . .  447.1:,0 
�'urnace feedimr device, boller, G. W. Wood . . .  446.959 Railwuy drawmg head. W C. PeIrce . . . . . . . . .  447.200 
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GaUlle. \V. Ricketts . . . . . . . .  . . . . . .  . . .  . .  44i,,,W;{ Railway frog. �1 . A. Dudlev . . . . . . . . . . . . . . . . . . . 4,&7,2{.1) 
Gauge for deterwlDlng the radius of curvature. J .  Rallwav gate, A J .  McDonald . . . . . . . . . . . .  447.080 

'1\ Brayton . .  . . . . . . . .  . . . . . . . . . . . .  447 276 Rai lway Ilate motor. M cDonald & Brent. . .  . . . . .. 447.07!1 
Game apDaratus. W. f;\ Jones . . . . . . .  . . . . . . . .  .• 447.247 Railway 8wltches. appliance for mOVing', Wash-Galvamc battery. M. W. RoblUson . . . . . . . . . . . . .  44 ... . O Ih  I Kal lway signal . el cctric, E. T. HUl vey . . . . . . . . .  446 917 
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Garment fastenm�. J. TJeotm . . . . . . . .  . .  . . .  . . . . . . .  447.07ti Rai lway tIe and chaIr. metalhc, H. P. Sweet . . . . • . .  446,h'IQ 
Gas englDe. B. H. Coffey . .  . . .  . . .  . .  . . ... 4-t6,851 Railway trolley. electrIC. S. H. Short. . . . . . . . . . .  44h.�131 
Gas retort dlschargmJ;t apparatus, G. A. Bronder .. 447.O'U Razor strop. C. L. Holland . . . . . . . . . . • • . . . . . . . • .  4(-; ,18t 
Gate. See CH.r platform J,tate. Railway gate. Razor strop. �I . it. Torrey . . . . . . . . . . . . . . . . . . . . . . . .  447.213 Gate. C. H. Fidler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 447.042 Reel . See Twme reel. 
Gate. J. �'. A. M IllerI("k . . . . . . . . . . . . . . . . . . . . . . . . . . . .  447,018 RegIster. See Cash register. 
Gate. W. n. Swog"er . .  . . . . .  . . . . . . . . . . .  . .  447,122 Register sheet. �;. J. RIchard . . . . . . . . . . . . . . . . . 446.952 
Gearinll. fnctlOnal reVerF..mll� F. H. Richards . . . . . 4.t{j,H�7 Rel[nlator. See ElectrIC mrcmt regulator. Wind· 
Glazier's wmdow lead, muchme for cuttmg, W. C. mt l l  re�l1lator. 

MlDns . . . .  . . . .  . . . . . . .  . . . • . . . . . . . .  4�6.878 Rem supportmg rmg. harness. M. C. Gamble . . . . . .  447.044 
Glove. catcher's. E. H·. Decker . . . .  . .  . . . . . . . . . .  447.2t� ReserVOIrs. deVice for dl"posmg of Burplus water 
Glue applymg machme. Knowlton & Pease . . . . . . .  447,012 Impounded m, E. P Roberts . .  , . . . . . . . . . . . . . .  447,0B3 Governor, angIDe, K. Thompson . .  . . . . . . . . . . . . . .  44h.1l57 Revolver lock. Weeks & Foehl .  . . . . . . . . . . . . . . . . . . . .  447.219 
Governor. steam engine. K. S. Bowen . . .  . . . . . .  447.0'19 Rlfimll machme, C. W. Sponsel . . . . . . .  . . . . . . . .  446.898 Gram cleamnll ma(>hmes. roller mills, etc . •  'feed Rmg See Rem supportmg rlDJ;t. 

deVICe for. W. W. Huntley ' "  447,072 Road bed dram and safety tte. metallic. H. P. 
Grape trlmmmg and packmg table, J. H. EdlDg- Sweet . . .  . . . . . . . . .  . . . . .  '" 446 (OJ 

ton ' " . . . . . . . . . . . . . . . . . . . . . . . . . . . .  447.041 Roastmll and smeltmg furnace, W. Heckert et at. 440.971 
Grindstone. J. B Kibler . . . . . . .  . .  . . . . . .  446.920 Rock dfl l l ,  mn l t l ple. C. J Van Depoele . . . . . . . . . . .  447.214 
Guard. See Sewml! mach ine thread guard. Safe armor. F. M. \Vl l h.uDs . . . . . .  . .  . . . .  «fi.941 
Gun carriages, reCOIl check for dlsappearmg, J. Safe bolt retractmg deVICe. F M. Wtlhams . . . . . . .  446.940 

B. G. A. ( anet . . .  . . . . . . . . . . .  . .  . . . . . . .  447.227 Safety SWItch. Hopkms & Bryant . . . . . . . . . . . . . . . . .  447,l86 
Hammer. drop. A. Wllzm . . . . . . . . . . . . . . . . . . . . . . . . .  44.7'.09.� Sand screen. Presscott & Bennett . . . . . . . . . . . . . . . . .  447.162 
Handle. See ('nftln handle. Sash fastener. W .  E. DIxon . . . . . . . . . . . . . . . . . . . . . . . .  44i.068 
Han�er. See Tobacco hanger. Trolley wire Sash fastener. C. A. Fnsble . . . . . . . . . . . . . . . . . . . . . . . .  446.969 

banger. Saw cleaner. gmt J. W. Webb . . . . . . . . . . . . . . . . .. . .  447.218 
Harrow, M .  Sattley. . . . . . . . . . . . . . . . . . . . . . . . . . .  447,2f,o SawmIl l  dog, IV. A . Pannebaker . . . . . . . . . . . . . . . . . . . .  446.9'19 
lIat hOlder, G. N. Cooper . . . . . . . . . . . . . . .  . .  . . . 447.278 SawmIll . gang. T. 8 Wllkm . . . . . . . . . . . . . . . . . . . . . . . .  447.092 
Hatchway. elevator • •  J. J. McBride . . . . . . . .. . . . 447,lQ6 Saw swage. D. B Hanson . . . . . . . . . . . . . . . . . . . . . . . . .  447. 1 11 Hay stacker, M. Machm . . . . . . . . . . . .  447.250 S<>ale welJ!ht. A. C. Mott. . .  . . . . . . .  . . . . . . . . . . . .  . . . . .  447.1sti 
Heater See ElectrIC beater. Feed water heater. Screen . See Sand screen. 

Milk heater. Scr�wdl1ver. push. E. Brown . . . . . . . . . . . . . . . . . . . .  <4«.277 Heatmg and venttlatmg the wall s  of bmldinlls, Screw mach Ine. C. M. Spencer . . . . . . . . .  . . . . . . .  447.017 W. Benner . . . . .  . .  . . . . . . . .  44.6.848 Qcrew machine �1()ttIng attachment. A. H. Eddy . .  447.010 Heat1n� apparatus, electro, C. 1£. Carrrenter . . . . . .  447.028 Screw. temper. L D. Mason . . . . . . . . . . . .  44.6.994-
Heatmg deVice. H. Ingersoll . . . . . .  . .  . . . o o  • • • 44'j�115 Screw threaded rolled forgmgs. method of and 
Reatmg devlCe�. vacuum core for electrICal, H. apparatus for makmg. G. F. Simonds . . . . . . . . . . .  446.�'12 R. Butterfield . . .  . .  . . . . . . . . . . . . . . .  447,1'27 Rcrew wrench. J . Ryan . . . . . . . . . . . . . . . .  44i.lf).� 
IIeel nallmg machme, J. H. Pope . . . . . . 446,8&5 Seat sprmJ;t for cushIOned seats, W. Westermann. 447.142 Holder. See l Iat holder. Pen holder. Pillow Secondary batten'. S C. C. Currte. .. . . . . . . . . . .  ' "  447.279 sham holder. Sewing machme. H. H.  Cummings . . . . . . . . . . . . . . . .  447.008 Hnok. R & J. tngal . . . . . . . . . . . . . . . . . . . . . . . . . .  446.946 SewIng machme feedmg mechamsm, W. A. Mack 447.251 
Horse detacher . •  J. M. Harden . . . . . . . . . . .  . . .  4.46.866 Sewmg machme motor. F. 1. Clark . . . . . . . . . .  44ti,9ti4 
Ice plamnJ;t and corrugatIng apparatus. G. A. Rewtng machme presser foot. 'V. A Mack . . . . . . . .  44i.252 

BITch . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  447.000 Sewmg machine QUl ltmg frame • . 1 .  N. Touchstone 447.169 
Incubator, 8 H. Petro . . . . .  . .  . . . . . . . . . . 44.6.980 Sewmg machme shuttle actuatmg mechanIsm, W. Indicator. See Cash mdlCEltor. Elevator mdlca- A .  Mack . . . .  . . . . . . .  . . . . . . .  . . . . .  447 2.� 

tor. Sewmg machine take-up, 1 1 .  H .  Cummml!s . . . . . . . .  44';".(X)g Iod lne With thymol. compound of. MesslD�er & Sewing machine thrf>ad guard . •  J. II. Cutten . . . . . .  447. 'RO 
Vortmann . . . . . . . . . . . . .  . .  . . . . . . . .  44.6.875 �he l l .  Cayley & Cuurtman . . .  . . . . . . . . . .  . . . .  4 �7 229 

Iron. See Srr.oothmg Iron. Rhoe upper. E. Waldschmidt . .  ..  . . . . . . . . . . .  4�7.21 .. 'l 
Iron �lobl1le. chll led. B. C. & H. A. TtJghman. . .  . 446.!"lSS .shot screening machme. G T. Harmg. . . . . . .  . . . . . .  4 4R.867 
Iron globules. manufacturmg chilled, B. C. & R. Rhow rack, wmdow. J.  E. Briggs . . . . . . . . . . . . • . . .  44fi SRl 

A .  TIlghman . . . .  . .  . . . . . . . . . . .  446.986, 446,91'7 Suzht teed lubricator, E. Lunkenheimer . . . . . . . .. . .  44ti.i1.H 
Iron ing table. E. W. Nothstme . . . . . . . . . . . . . . . . . . . . .  446 977 �Hmal. See Railway slgnElI. 
fI��:n��:b��,

I� �;I�
lchardson . . . . . . . . . . . . . . . . . . . .  446,928 �j:�:� �����ty�N��������I, B. J. NO.��8: : . '�::�: l!L�� 

Knitted pIle fabriCS. machine for producing. J. �Ignal ing apparatu�. pnhce. B. J. Noyes . . .  447.058. 4�7 .o.r.9 Booth . . . .  . .  . . . . . . . . . . . . . .  . . . . . . . .  447.226 Smoothwg 1T0n ,  J .  H. Toof . . . . . . . . . . . . . . . . . . . . .  447,041 
Knob or handle, seamless sheet metal. S. R. & F. Spectacles. bIfocal , G .  II. Chne. . . .  . . . . . . . .  . . .  447 . 1 '28 

A. WIlmot . . . . . . . . .  . . . .  . .  . . . . . . . . .  447.26.') �pmmng "pmdle support, R White . . . . . . . . . . . . . . .  4�6,9l,1.l 
I{nobs or handles, attachlDR, S. R. &: ..... A. Wll- Sprm�. See Seat �prmg VehICle spring. 
I..,a��

t
seif�ioadlng· magneSlUm ·tlash. D. H: Hoiis� 447.266 �f!��I��d8�tn

e
k�r

ui(�:nI�lt�1:�.
rG.kj�li. Rodwell . . .  446 Rfl9 

ton . . . . . . . . .  . . . . .  . . . . . . .  .. . 44t'.o18 �tamp. perforatmg. A. Von Brandi� . . . .  447,08!l 
J�amp socket, IDcandeAcent electric, J M. Orford. 44ti,HH5 Stamp�. apparatus for attachmg adhesive, C. W. 
Lamps. apparatus for fiashmll and exhaustmg m- Tobey. . . . . . .  . . . . . . . . . . . .  . . . . . . . . . . . . . .  . . . . 447.2 12  

candescent electrIC, Nickerson &: Berrenber� . .  44'7,256 �team botler. M. LevI . . . . . . . . . . . . . . . . . . . . . . . .  4fi,248 
Lamps, lantern for regenerative gas. L. A. Stereotype mould. C. Sears . . . . . . . . . . . . . . . . .  4.Jti.930 

CooDer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44fi.9fll Store service apparatus. J. It Haight . .  . . . .  . . .  447.178 
Latch, Matson & Philhps . . . . . . .  . . . . . . . . . . . . . . .  447.055 Stove. feed cookmg, Montal!ue & Bailey . . . . . . . . . .  44h.87� 
LathmJZ. machme for forming sheet metal. J. StovepIpe fa"tener. Ii". A. Snow . . . . . . . . . . . . . . . . .  447.168 

WelCbhart . . . . . . . . . . .  . . . . . . . . . . . . . .  446.939 Strap and buckl e  .hleld.'G. H. NICholls . . . . . . . . .  447 ,].'8 
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�I�·g and packing table. 

l .. evelmg mstrumeat. Soltmann & Grabau . . . . .. . . . .  446.1156 Iromng table 
Lifter. See Box hfter. Transom hfter. Tank. See Flushtng tank. 
Light by magne�l11m or other glowing materIals, Tappmg mains. maChtne for . • J Brankey . . . . . . . . . .  447,001 producmg mtense, J. W. C. r.. SchIrm . . . . .  446,8!l1 Telegraph apparatus. J. A Parker . . . . . . . . . . . ... . . .  447.1� 
Lock. See Revolver lock. Time lock. Trunk TeleJZraph transmltter. S. W. Smith . .  . . . . . . . . . . .  447,16h 

lock. Telephone. E J .  P. Mercadler . .. . . . . . . . . . . . . . . . .  447.1Ht 
Loe

g�g6�';.es. e�.
t�nslon s.

mokestac� fO�, H. �. 447.100 �g:����:��1.
o�:�a�j.c?ri.�

o
��.

e
�: : : : . : : . : : : : : : : : : :  ::�:m Loom for weavmg chemlle fabriCS. A Sinclair. 44fi.RIlf) 'I'hrashtng machme. G. Fru'k . . . . . . . . . . . . . . . . . . . . . . .  44-7,lMa 

J.oom pmHtlve shuttle motIOn, J. W. Babcock . . . .  447.o.'l8 1'hrushing- m�chine. F. F. Landis . . . . . . . . . . . . . . . . .  447,032 

t���Fc�t�DgMd
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Vlce. G. T:Relss· . . · ' ' ':: ':: . . . .. . .  :�:gi� �!��b!

e
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l
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e
hme. Ranke & Yergens . . . . . . .  447.202 

Lu����:g:tor�
ee Sight feed lubricator. Trnck r.!�e

t:���e����tHI�w�lt � �I���: : . : ":::::::::.: ' : llg:� 
Mail bag catcher. Winsor & C;ummings . . .  . . .  . . . . .  447.094 Tlre� and fell leR of wheels of road vehicles, ma-
Malt hquor, makmg. J.  Grlffith� . . . . . .  147,1)1 chme for dr l lhn'-! the . •  1 . It-''aske . . . . . . . . . . . . . .  446,856 
Matrix maklnjl or type settIng machine. H. Lee. 447. 13.� Tobacco ann other "ubstances. machine for cut-
Matrix makinar or type setting machme, Lee & tIng. H. Wmterwerber. . .  . . . . . . . . . . . .  . .  • . . .  447.0!l.!) Lebrun. . . . . . . . . . . . . . . . . . .  o o  . . . . . . . . . . . . . 4�7.1 �4 1'obacco hanl!er, W . • J . �culthorp . . . . . . . . . . . . . . . . . .  447.2(2 
Measuring machme, foot. A. S. Adler . .  . . . . 447.mlS Tobacco pouch. W .T . Cussen . . . .  . . . . . . . 4�7.IOS 
Mechanjral movemf>nt, K. C. Kunkle . . .  . . .  447.075 Tnol handle attAchment, 1£. W. Fant et al. . . . . . . 447.(}!)2 
M
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Metal caPf:lu1es, machine for making, F W. Perry 447, 137 TraJl�mItter CirCUit. A. C. White . . . . . . . . . . . . . . . . . . . .  (47.220 
Meter. See Oscll latin'-! meter. Transom hfter, J. L Baker. . . .  . . . . . .  . . . . . . . . . . . . . . .  447. 174 
Mlddlmgs pUrifier and dust collector, Mil ler & Transom hfter, G. W. Hamllton . . . . . . . . . . . . . . . . . . . .  446.865 
M t1:'c��.

e
5 .  E. Mo·r·�is·on : : '. ::."::::::::::: ' :: .: :!�:�1g ���:ge�: ����6

e
A. Bremer . .  · . . . ::::::::::::::::: . : : :  ::Z.�� 

Milk curd, preparlD/oot food from. A. W. Rehn- Trolley hne  cros�-over. S H. Short . . . . . . . . . . . . . . . . .  447 21lR 
strom . . . . .  . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 446.sg1 Trolley wire han�er. l\-� aclm�kle & Baker . . . . . . . . . . . .  446.�;) :n� h

;:�e8a!: ��lr
on8son . . . . . . . . . . . . . . . . . . . . . . . . . . . 447.073 +���� ?�b���:t�·����;��i;:,

r�:�CI�t���·:.::: : : :  ::+:�1 Mould. See Stereotype mOUld. Trunk, W. G .  Rl1�sel l . Jr  . . . . . . . . . . . . . . . . . . . . . . . . . . .  44.f).�OO 
MortlStnlZ mach me. H. F. Wyatt . . . . . . . . . . . . . . . . 44i.269 Trunk lock, J . Krieger . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 44/ .0;); 
MO�o:Wi�:'in������cm�����· Railway gate motor. ���;cr���s

B
&

I
��:n�

t
.�� .t.���.. . . • • • • • • . • . . .  • • . . . . .  447.050 

Motor, L. Eynard . .  " . . . . . . . . . . . . .  446.H(.1) Turn buckle. W. B. Middleton . . .  . . . . . . . . . . .  . • .  44'i .077 
Mowlnll machme dIVider, F. J. J. Scbuett. . . . ... . .  446,894 Turn buckle blanks. roll for r011lnl<, W. B. Mld-
Muffle fnrnace. C. H. Land . .  . .  . . . . . . . . . . . . . . . . . 44�,il47 dleton . .  . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  447,2.l1 
MUSIC leaf t..urner. E. W. Burnham . . . . . . . . . . . . . . . . .  447.04Q TWIDe. machine for making compound paper and 
Nut. lock. L. H. young . . . . . . . . . . . . . . . . . . . . . . . . .  '" 447.224 jute. J. W. Perkms . . . . . . . . . . . . . . . . . . . . . . .. . . «P..926 
Oller. centrIfugal , C. O. HeJlJlem. . . . . .  . . . . . . .  447.282 Twme reel .  J . B. Holmes . .  . .  . . . . . . . . . . . . . .  441.153 
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Ore drying and pulverizing apparatus, J. K. Hal- TypewritIng machine, T. F. Bourne . . . . . . . . • . . . . .  446.850 

ore
l
�:a�I�ID�' furnac'e ' G" N . Phei '  s 

.
: ' ::: . :::: .• ' : :  !!�:� 

TYP�:�I\���smm�cr��n.ep·u8r���.�n . .  :ee� . .  �
e
�.�����l� 446.886 

Ore separatmg appar'atus. j. K. Wallowel l .  . . . • . .  . 447.027 TypeWriting machines. type cleantng brush for, 
Oscillating meter. Thayer &; Kverett . . . . . . . . . . . . .. . .  417.140 F. Van �'Ieet . . . . . . . . .  . . . . . . . . . . . . . .  447.1 41 
Overshoe. W. F. Wahl . . . . . . . . . . . . . . . . . . . . . . . . .. . .  447,mn Vqlve for water. �team. etc., W. Thomson . . . . . . . . . 447.211 
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447 2.iS 
Paint, fireproof. I. 1 •• Merrell . . . . . . . . . . . . . . . . . . . . . . .  44fl.g22 VehIcle runntnf! gear. l1� Funk . . . . . . . . . . . . . . . . . . .  447.109 
Pen holder. T. Nance . . . . . .  . . . . . . . . . .  4 t7.1!l7 VehIcle sprm�. D. M & T. H .  Parry . . . . . . . . . . . . . . .  447.005 
Photograpblc camera .hutter, H. B. Norton . . . . . .  446.880 Vehicle top. Zoller & nurrows . . . . . . . . . . . . . . .. . . . .  447.001 
Plano and organ. combined. J. A. Smith . . . . . . . . . . . 4(7.1�0 VehIcle wheel. E. \Voolson . . . . . . . . . . . . . . . . . . . . . . .  446 910 
Plano packinll deVice. W.�.Hay . . . . . . . . . . . . . . .  447.112 VelOCipede. A rcher & Bowley . . . . . . . . . . . . . . . . . . . . . . .  447.009 
Pillow sham holder. W. L. Peevers . . . . . . . . . .  . .  447. 118 VelOCipede. T. W. JamIson . . . . . . . . . . . . . . . . . . . . . . .  449.2(ti 
Pme needle�. machme for fibri l latIOn of. A. Scott 447,200 Velocipede pedal G . W. Cushman . . .  . • . . . .  . . . . . 447. 145 
PIPAS. etc .• air space coverlDJ;t for steam. Costi2'Rn VAl1dmg machme. 0 A Wheeler . . . . . .  " . . .  447.031 

& Valleau . . .  . . .  . . . . . . . . (47.243 Vendmg machme. com-cont rol led. F. J. Wood .. . . 44:7.267 
Pipes. covermg for steam or hot water, C. C. GIl- VentllHtor. See Car vent i lator. 

man . . . .  . .  . . . .  ' " . . . . . . .  446.860 Vessels, shelter for watchmen on, H .  L. MeadowE 447.193 
Planter and fertihzer distrIbuter combined cot- Votlng booth. Babcock & G(mrlay . . . . . . . . .  447.23� 

ton seed, J. M. Orr . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . 44R.97S WalZon dump and elevator. J . S. Kidd . . . . . .  447.190, 447.1�1 
Planter, ("orn. A. F. Runyan . . . . . . . . . . . . . . . . . . . . . . . . .  4-$7.20'5 Washmg mach me. G. P. \Valter . . . . . . . . . . . . . . . . . . . . 446.958 
Plaster slab. R. R. Coursen . . . . . . . . . . . . . . . . . . . .  44i.025 Washmg machme, G . W. Wheat ly  . . . . . . . . . . . . . . . . .  446,006 
Plastic materIal, machine for shaping, Hull & WeIghmg apparatus. l i qUId. J. P. BaldwlD . . . . . . . . .  446.844-

Boyer . . . . . . .  . . ,  . . . . . . .  . . .  . . . . . .  . . . . 447, 1 :12 Weldmg apparatus. electrIC, M. W. Dewey . . . . . . .  447, 104 
Plastic materia), press for shaping, Hull & Boyer. 447. 187 Weldmg. method of and apparatus for electric. 
Pliers. L. Hugomot-Tlssot . . . . . . . . . . . . . . . . . . . . . . . . .  441i,H72 Lemp & SchmIdt. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  446,9'/4 

�lg:'�·d
G

fe��:17�er ·diBhibuter: COmb·ine,i.·W: F: 446
,005 ;I��

e
�ng��� ���C�J��h:p��n . . . . . . . . . . . . . . . . . . .  447.06G 

Moss . . .  . . .  . . . . . . . . . . .  . . . .  . . . . . . . . .  447,156 WindmI l l  pump attachment. U. Yoder . . . . . . . . . . . .  447,006 
PluJ,t and socket cutter and cbucklfor the same. WIndmi l l  ree-ulat<!r. Stover & ZlegJer . . . . . . . . . . .  447,lR9 

N. P. Stevens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 447,048 Wood, means lor JOining, E. J. Fletcher . . . . . . . . . . . 446.914 
Po�t. See Bmdmg post. Fence post. Wood pohshm� machme. J.  JJ. Perry . . . . . . . . . . . . . . .  447,(147 
Powder distributer. M. C. Barden . . . . . . . . . . . . . . . .  447.175 Wood surfaces , ttmshmg. A. Bryce . . . . . . . . . . . . . . . . .  446,962 
Power machme. Gla8sbroolr: & Kmmer . . . . . . . . . . . . . .  446.862 Wrench. See Screw wrench. 
Press. See FIlter press. (I�lm8her press. 
Prlntlnll device, H. � .  Rockey . . . . . . . . . . . . . . . . . . .  «6.929 
Printmg in colors. W. Schumacher . • . . . . . . . . . . . . . . .  447.087 
Printing of textile fabrICS, doctor employed in 

the. J .  Arcber . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  447.126 
Prlntmll press Inkmll device, H. F. Becbman . .  .. 417,021 
Projectile for ordnance. explosive. J. J. Moore . . .  446,�75 
Protector. See Fence and tree protector. 
Pulley, frictIOn clutCh. Waterous. Jr . •  III: Peel.. . . .  447,217 
Pulley. return. I..,. H. Paul . . .  . . . . . . . . . . . . . .. . 447. 1 <}g 
Pulvellzmll machine. J. K. Fallowell . . .  . . .  447.!I:JO 
Pump connection. vaccum. A. Berrenberg . . 447.2i5 
Pump. vacuum, Berrenberll & Nickerson . . . 447.27J. 4.&7.2';'4 
Pump, vacuum. A. Bornholdt. . . . . . .  . . . .  . . .  446.!)flO 
Pumping engmes, gear for controlling the speed 

of, C. Davy . . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  447,146 Pumpmg en�ine8 of hydraulic' forR'mg or other 
presses, Iloverntng gear for the. C. Davy . . . . . . .  447,1 47 

Puzzle. Z. F. Lillbtner . . . .  . . . . . . .  . . . . . . . . . . . . .  44".Rn 
Rack. See Cooking rack. Show rack. 
Radiator • •  team. C. Otis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 447.24 1 Rail brake. A. M. Perry . . . . . . . . . . . . . . . . . . . . . . . . . . . .  447.161 Rail camberlnll apparatus, J. Duffield . . . . . . . . . . . . . .  447.().>1 Railway. cable. Watrl�s & '( R.Hzhm . . . . . . . . . . . . . . . .  (40 9Of'> Railway chan !'pike, W. C. WOl)d . . . . . .  . .  . . . . . .  447.2M Railway cor.dult, underllround. C. C. Gilman . .  446.861 
RaIlway condUlts, apparatu8 for cleamng, W. 

Heckert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  447.181 

TRADE MARKS. 
AmmoT}la preparations for medlcmal purposes, 

Chemlsche �'abllk auf Aktlen (vorm. E. 
Scherin�) .. . . . . . . . . . . . . . .  . .. . .  19.064 

BakIDU' powder. E P. Jones Chemical Company . . . . 19.012 
Beef. hog, and sheep products. mcludmg lard, 

fresh and cured. (I". Whi ttaker & Sons . .  .. . . . . .  19.102 
Bitters, pale orange • •  J .  H Membrey . . . . . .  . . .  19.092 
Button fasteners. Anchor Button Fastener Com-

pany . . .  . . .  . . .  . .  . . . . . . .  . . .  . . . . . .  1�,061 
Cement and plaster. SilIcon Wall Plaster and 

Manufacturmg Company . . . . . . .  . . . . . . .. . . . .  19,086 Chemicals for mcreasing the combustion of fuel. Standard Coal and �'llel Company . . . . . . . . . . . . . . .. 19,"81 (',gafR. J. D. Meyer . . . .  . . . . . . . .  . . . . . . . . . . . . . . . . .  19,100 ('ll!ars and tobacco, G. F. Davenport. . . . . . . . . . . . . . .  m.067 Cord ials. Hnlstkamp, Zoon & ;\1 0Iyn . . . . . .  . . . . .  19.071 
CorqetR. waists, and shoulder braces • .E. J. Swart-

wout . . . . . .  . . . . .  . . . . . . . . . . . .  . .  19,09il 
Cutlery for household use, Landers, } .... rary & 

Clark. . . . . . . .  . . .  . .  . . .  . . . . . . . . .  19.091 
Fabrics of cotton. wool, or mixed cotton and WOOl, 

Smith, Hogll' & Gardner . . . . . . . . . . . . . . . . . . . . . . . . . . . 19,� 

© 1891 SCIENTIFIC AMERICAN, INC.
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Face powder and prepared chalk, A. 8. Stieliler-

wald . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19.0l7 
}4�eatheT d Usters. C. f4�isher . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1!l.090 
Goods of wool. worsted. or hair. W, & H .  Foster . . . 19.069 
G u m ,  chewint!. Adam� & SODS . . . . . . . . . • . . . . . . . . . . . . 19,(bg 
Harro ws and pul verizer8. D .  S. Morgan & Com-

pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19.074 
H ats and caps, J .  Vimenet.  . . . . . . . . . . . . . . . . . . . . . . . . . .  19.084 
Hose, beltinll, and packina- for machinery. Revere 

R u b ber C()mpany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19,078 
l I ot water heaters. G urney Hot Water Heater 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  19.070 
Lini ments for the cure of rh eumatism. neuralgia, 

J,!out. and similar ailments. J. H. B l u m e  & Co • . .  lU,091 
Lith o-carbon. 8i"ticles treated or coated with. [. 

Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19.083 
Needles and fish honks. W. K. Compton . . . . . . . . . . . . . 19.Ob'2 
Oil ,  cotton seed, M.  Liebman . . . . . . . . . . . . . . . . . . . . • . . . .  19,<113 
Oil.  1 l luminatiotl • .  J .  E l l i s  &; Co . . . . . . . . . . . . . . . . . . . . . . . 1�,068 
PenCils. pen hol der�. and cases, erasers. leads, 

�Iates. chal ks, and simi lu.r stationery. J. li'aber . 19,098 
Perfumery, Hoaps. w8!:\hes. and lotIOns. W. S. 

'I'hl)'U80n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , .  19.094 
Petroleum, refined, Arkell  & Douglas • • • • . . . . . . . . . . .  19.000 
Pipes. t O bacco and snuff boxes, match safes, Cigar 

and ciJ,larette hol ders. cigar cases, und tobacco 
pouches. IV. Demuth & Co . . . . . . . . . . . . . . . . . . . . . . . . 19.066 

Plushes. Contrexevi l le  Manufacturing Company . .  19.065 
Remedies. certain-named. C. A. Purtle . . . . . . • .  _ . . . lU.077 
Sheet iron and steel. and lead coated and tin plates, 

terne plates. and tallgers. E. P. & W .  Baldwin .. ]9.096 
Sheet metal ware. emlm eled. J .  Baumann's Wittwe 19.005 
Silver, article� made wholly or partly of. D. Low. 19.099 
Stove polish. J. R. Stueckel . . . . . . . . . . . . . . . . . . . . . . . . . . .  1�.U82 
Suppositories for temale diseases, Victor Medical 

Association . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19,101 
1,'in plates. terne plates. and black plates. A.  Bald� 

win &. Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19.089 
Watch movements and cases, B. L. StraElbur�er & 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19.079 
Whisky. J. E. Pepper & Co . . . . . . . . . . . . . . . . . . . . 19.075. 19.tr.6 
Whisky.  K Walt.ers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13.085 
Wrenches. screwd rivers. tack pullers, aod simi lar 

tools. Capitol l-l anufacturiog Company . . . . .. . . . .  19.063 

DESIGNS. 
Badlle. D. L. A u ld . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 20.528 
BOllle. J. IV. N icholsoo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20.527 
Flower frame. t-" St effens . . . . . . . . . . . . . . . . . . . . . 20,538, 20,584 
Hose reel bracket, S.  J. �leeker . . . . . . . . . . . . . . . . . . . . . . 2O,5:lO 
M atch or ash re('ei ver, H. L. Liebe . . . . . . . . . . . . . . . . . .  20.5:-12 
Match safe. L. Z. A n derson . . . . . . . . . . . . . . . . . . . . . . . . . . . 20.526 
Observatory, E. Eitel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20.52'J 
Roofinl/ plate. I • .  L. Sagen dorph . . . . . . . . . . . . . . . . . . .  20.531 

A f'rl nted copy 01 the speCltlcation and drawing of 

rs��f3;����)s&��rNr;:���� i �k�d
o�:O� fl�YsegIH�� fo�2� 

cents. In ordering please st-ate the name and number of 
th@ patent deSired. and remit to Munn & <":0., 361 Broad
way. New York. 

(�nnndinn Patent .. may now be obtained by the 
Inventors for any of the inventions named i n  the fore
going l ist. provided they are simple. at a cost of J40 
each. If complicated, the cost wil l  be a little more. For 
fuli instructioDs address Munn &. Co., ;)61 Broadway. 
New York. Other foreign patents may also be obtained. 

Ioeide Palleo, ench i neerliol) • - • ,. � cents o. lIDe. 
Back Pall'" .. nch I n8ertl on - - - SI.UU a I i " " .  

T h e  above are char�es per a�ate l ine-about eight 
words per l ine. This notice shows the width of the line. 
and is s�t in agate type. En�ravinlls may head adver� 
t1seroents at the same rate per alZate line. by measure� 
ment, as the letter press. A dvertisements must be 
received at publication office as early as 'l' h ursday morn
ing to appear in next issue. 

U SE ADAMANT WALL PLASTER 
It i s  HOI·d . Hen .e, a n d  A d

hesi ve, Does nOt check or crack. 
It is i mpervious to wind, water, 
and disease j,!"erms. It dries. i n  a 
few hours. It can be appl ied i n  

kind of weather. It i s  in ",en
use. Licenses Ilranted for the 

mixing.usinC'. and selling. 

A ddress ADAMANT M FG .  CO. 
309 E .  H e ll esee � t . ,  

Syrn C u 8 e .  N .  V. 
ST EREOT Y P I N G ;  T H E  PLASTER AN D 
Paper Processes.-Cum pu�ition and preparation of the 
mould, the best alloys o t"  metal and proper degree of 
heat. nimmirw and mending the plate, etc. A minute 
description of be ) !  h pl'ocesse�. with n umerous i l l ustra
t ions. A paper of J{rea� i l l t ere�t to every printer. By 
'rhomas Bolas, �·.C.S .. F.I.C. SCI ENTIFIC A MERICAN 
SUPPLEMENTS, 7' 7' 3  and 7' 7' 4 .  10 cents each. 

The Sebastian-May Co. 
Improved Screw Cutting 

�:�e�LATHES 
::ri� l ��e��r�i��,

U�kna D��a[!��:J 
O utfits. Lathes on trial. Cata
)o2ues mailed 00 appJicRtion. 
16ii to 1 67' H igh l an d Ave., 

SI D N E Y. O H I O .  

R O C K  D R I L LS 
A I R  COMPRESSORS ,  

M I N I N G  A N D  QUARRYI N G  MAC H I N ERY, 

Ingersol l-Sergeant Dri ll Co. 
N o .  10 PARK P J. A C E .  NEW YORK. 

Send for Complete Priced Calalogue. 

F O R T Y- S I X T H A N N U A L  R E P O R T  

-OF THE-

NEW-YORK LIFE INSURANCE COMPANY 
Office : Nos. 346 & 348 Broadway, New York. 

:t .AN"O' .AE. Y l. .  l. 99 :1.. 

Amount of !'iI e t AS8et8. J an u ary .1 . 1 890 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 1 0 1 . 027'.322.46 
Less Continlo{ellt SinkioK Fund (reduced value i n  securities, December 31) . . . . . . .  . • . . . . .  . • •  568.525.11 

$ I UO.4ii8.7'97' .3ii 
REVE N U E  ACCOUN'l'. 

Premiums . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $28.863.854.71 
Less deferred premiums. January I. 1890. . . . . . . . . . . . . . . . . .  . . . . . . . .  . . . . . . . . . . . . .  1 .635.645 37-$27.228.209.31 

In terest and rents, etc . . . . . . . . " . .  . . . . . .  " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.271 ,2:);).38 
Less interest accrued January I. 1890. . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 441.344.64- 4.929.890.74- $3'1.158.100.00 

$132. 6 1 6.897' .43 
DI SBURSEMENT ACCOUNT. 

Losses by death, and Eodowments matured and discoun ted (incl uding reversionary 
addItions to same) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $7.078.272.48 

Dividends ( i ncludinl! mortuary dividends). anDuities, and p urchased insurance� . . . . . . . . . . 6.201,271.54 
'1'otal Paid Policy Holders . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $13.:!79.544.U2 

Taxes and re-insurances . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  29.1,257.97 
Commissions ( including advan ced and commuted commissions), brokerages, agency 

expen ses. physiCians' fees, etc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6,400.001 .19 
Office und law expenses. rentals, salaries, advertis i ng, printing, etc. . . . . . . . . . . . . . . . . . . . . . . . . .  1,082,662.86-- $20,052,526.<» 

ASSETS. 

Cash on d eposit. on hand. and i n  transit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $6.348.924.46 
United States Bonds a n d  other bonds. stocks. and securIties (market value. $67.250.984.74) . 6.1.&;7.546.16 
Real Estate . . . . . .  . . .  . .  . .  . .  . .  . .  . . . . . . . .  . . . . . . .  . .  . .  . .  . . . . .  . . . .  . .  . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  H.341.917.35 
Bonds and Mort�age8, rtrst l ien on real esta l e  (tm i l ctinJ.!s th ereon in Sl1red for $15,(0),(0), 

and the poliCIes assigned to the Com pany as additionul  col lHt el'l 1 \  securi t y )  . . . . . . . . . . .  19.446,003.13 
Temporary L .. �ans (market value of securities held a s  col latera l .  :::5.391.511 ) .  . . . . . . . . . . . • . . . . •  4. 16S,(XXU:O 
.Loa�� ��:����&xT.&K)!�����?��.�����.��.�I.l.�I.l:.S� .p:).I �����: .i.�� �����. ��. �i

.
l� �.

i � ��i
.�� ,. :I.I�H� �I.��� 431,100.71 

"'Quarterl y  and semi-an n ual premiu ms on existing policies,  due sn hsequent t o  Jan . 1 . . '91 1,858,327.00 
·Pl'emiums on eXi!:ltlDg" policies in course of transmissi o n  and ('o ! / ection.  'l'he Reserve on 

these pol iCies, incl uded in Liab il ities. i s  estimated at :f'2,(XX),(XKn . . . . . . . . • • . • . • • . . . • . . . . .  
Ag-ency balances . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

1.431.82KI5 
195.812.91 

Accrued Interest on investments,.·January 1. 1891. . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  . 474.823.52- $112.564.371.39 

Mal'kel value of lIecurities over COSt value on COlnpnll}" 1!IJ books . . . . . . . . . . . .  . 3 .383.438.iiS 

• 
A 

t��tt�:�r����d��'i>��t�e
e�� 6�e�: 8��t�cgF���nf��k� usual annual report tiled with 

TOTAL A SSETS. JA N UA R Y  1 ,  1891, S l l ii .94" .809.9" 

A ppropriated 0 8  follow8 : 
Approved losses in course of payment . . . . . . . . . . . . . . . . . . . , . .  . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $613 54. 
Reported losses awaiting proof, etc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  44 
Matured endowments, d u e  a n d  u n paid (claims not presented) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .77 
A nnuities due and unpaid (clai m s  n ot. presented) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , .83 
Reserved for re-in � u rance on existing policies (Actuaries' table 4 per cent. interest) . . . . . . . 99,954,304.00 
Reserved for premiums paid in advance. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  M,6GO.53 �----

$ 1 01 . 049.3ii9. 1 1  

Snrplns. Company's Standard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . SI4.898.4()0.86 

Consisting of 
Estimated contingent Tontine Surplus Fund . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $8,670.539.50 
Estimated G eneral Surpl us . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  6.227.91 1 . 36  

From the u n divided surplus, us above. the Board of 'l'rustees have declared a Rever�ionary dividend to pa.rti ci�  
pating policies in proportion to their contribution to surplus,  avai lable on settlement of next anllual premium. 

GROWTH O F  THE COIUl'A N Y  DliRING THE PAS'l' D ECA DE. 

New Insurance Issued. Insurance i n  Force. 
In the year 1880 . . . .  $22.229.979 
In the year 1885 . . . .  68.521.45J 
In the year 1890 . . . .  159.576.065 

Jan. 1. 1881 . . . .  $130-" 726,916 
Jan. 1. 1886 . . . .  259.674.500 
Jan. I ,  189l . . .  569.338.726 

Assets. 
Jan. I, 1881 . . . . $43.183,934 
Jan. 1,  1886 . . . 66.864,3'21 
Jan. 1,  1891 . . . .  115.947.810 

Annual Income. 
1880 . .  $8.964,719 
188;; . .  16.121 ,172 
1890 . .  3:l,158.100 

Number of pollcieo issued during the year. 4 ii . 7' ii4. N ew I n 8 1l1·n n('e. $ l li9 . () 7' 6 . 06ii. 

Total numbel' of policie8 in forc" Jan uary 1 . 1891 . 1 7'3,4 69. Amount at risk, $ii69.338.7'26. 

TRUSTEES. 
WILLIAM H. APPLETON ROBERT D. COLLINS. RICHARD MUSER. WM. L. STRONG. 

WILLIAM H .  BEERS. H. C. MORTIMER. C. C. BALDWIN. W .  ]:1'. BUC KLEY, 

WILLIAM A .  BOOTH. ALEX . STUDWELL, E. N. GIUHS, HENRY TUCK, 

H ENRY BOW ERR. WALTER H .  LEWIS. W. 1<. HOHNlILOWEH. A. H .  'VELCH, 

JOHN CLAFLIN. EDWARD MAR'l'IN, JOHN N .  s·r�;ARNS. ].. J .. WHITE. 

WILLIAM H. BEERS, President. 
THEODORE M. BANTA, Cashier, HENRY TUCK, Vice-President. 

ARCHIBALD H. WELOH, 2d Vice-President. 
RUFUS W. WEEKS, Actuary. 

A. HIJNTINGTON, M.D" lIledlcal D1reetor. 

T H E  P U B L I C  W A N T ���iir�"e�d����� 
they not he most likely to obtain such by buying directly from 
I he gl'ower ?  1 can lIny seed at balf what it costs me to raise it. 
but could not sleep sound should 1 warrant seed of this class. For 
the same reason I make speci a l  en'ort to procure seed st ock directly 
from their originators .  Yull w i l l  t1 l 1 d  i l l  m y  new seed catalogue for 
]&,I I (�ell t  f.·ce)  the u�ual cxten�lve c(J i i ection ( w i l h  the prices of 
fOome kinds lower than l ast seasoll)  , a ud the real l y  new "Ve"eta� 
b l el!t o f  &rood pI·omiMe. You shuuld be able to get from me, their 
introducer. guud seed of" Cory Corn, M i l ler llelon. Hubbard Squash, 
all Seasons and Deep Head Cabbages. and many other valuable 
vegetable •• 

JAMES J. H. GREGORY, Marblehead, Mass. 
53 PRINTING PRESS . �HI�f:\�t�� 
logue for two stamps. K e l s e y  & eo., Meriden. Conn. 
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A l l  kinds ftrs'�class lathe. planer. a n d  bench work. Par
ticular attention to �pecial machinery,  t o o l fol ,  d i es, and 
press work. Safety COl,�truction Co., 1�3 &. 1 45 �';l m  St.,  N.Y 

ICE-HOUSE AND COLD ROOlVL -BY R 
G. Hatfield .  \VUh directions for construction. Four 
engravings. Contained in SC1ENTI FIC A MF.H.ICA::">l SUP� 
" L I·; :\IEX'l'. :J9. Price "!O cents. To be had at this office 
and of al l  newsdealers. 

.. Improvement the order ot the age." 

THE SMITH PREMIER TYPEWRITER 

Important Illf���eITs����'ial Features greatly perfected. 
'l'he Most Durable in A l ign ment. 

Easiest Run ning and Most Sil ent. 
All type cleaned i n  10 seconds without SOiling the hand.s. 

The Smith Premier Typewriter Co., Syracuse, N. Y., U .  S.  A. 
Send for Catalogue. 

LIGHTNING WEll-SINKING .ACHINElY MUUflCTUIElS. 
Hyrdaulic, JettlDg, Revolving, ArteslaD, 

Diamond PrEJ:rcting Tools, Engines, Boilers, 

Win
d 

M�:gra�t:;&:; ��tt:r8CJ�::!?�:t��� 
nation quality water; maUed,�5c. 
The Amel'leaD \Ve�u':oo��I1. [ 11 '" 18 s. ea •• 1 St., �hleagoJ 111. 

l D.11ao, T .... 

OIL WELL SUPPLY CO. Ltd. 
�l 4: 9 2  'VA ... ER :s ... R E E  .... 

P l l lsbll r .:h ,  l'a . •  
.' M

.

anUfacturers of everyttl in2 needed for 
.A.�TES:J:.a.._ VVELL& 

for ei ther Gas, Oil, 'Vater, or MineraJ 
. Tests. Boil ers. Engines. Pipe. 

Cordage, Uril l i n g  Tools, etc. 
, l i l ustrated ca!.a l ogue. price , 

. l ists and discuunt s heets 
on req uest. 

I C E - H  0 U S E  AND REFRIGERATOR. 
Directions and Dimensions lor construction, with ODe 
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 34.0 to 36°. Con .. 
tained In S(,IEXTIFIC A'I "'RI CA X SUPPLEMENT No. 1 16. 
PrIce 10 cents. '1'0 be had at this office and of all new .. 
Gealers. 

ARTESIAN 
Wells. Oil and Gas Wells. drilled ti���� ����:uf�:: r:�i�[�:: c���;�Jm��� 
able Horae Power a.nd Mounted 
Steam Drilling Machines for 100 00 fJOO !t. Send 6 cents for illustratecl 
catalol<ue. Picl'ce A ,·teelan 
and 0 1 1  Well S " p p l y  C o  .. 
80 Beaver Street. New York. 

MILITARY 8IGNALING.-THE EARLY 
history of Semaphoric Telegraphy and the modern prac· 
tice of it in the American Army. With 17 ill ustrations. 
Contained in SCIE N T I F I C  A M ERICAN SUPPI,EMENT. 
Nos. 7' 8 1  and 7'8�. Price 10 cents each. To he had 
at thi s office and from all newsdealers. 

TO BUSINESS MEN 
The value of the SCIENTI FIC AMERICAN as an adver

tisi ng medium can not be overestimated. Its circulation 
is many times Ilreater than that of any similar journal 
DOW published.  It  goes i nto all the Stat.es and 'rerrito .. 
ries. and is read in all the prinCi pal l i braries and relkdinlir 
rooms of the world. A business man wants somet.hing 
more th ... n to see his advertisemeot i n  a printed neW8� 
paper. H e  wants circu l ation . .  This h e  has when be 
advertises i n  the SCIENTIFIC A M ERICAN. A n d  do not 
let t h e  adverti8in� a�eDt intluence you to substitute 
Borne other pRper tor the SCIENTIFIC A M ERICAN. when 
select-ioll u list of publications in Wll lcn you deCide It 1, 
for your in terest to advertise. This is frequently done, 
for the reason t llllt toe agent geLS a larger eommi88ion 
from the papers havin/l a smu.11 Circulation tnlln is allow. 
ed on the SCIENTIFIC A M E RICAN. 

For TateI:' see top of t)r�'.  column of this page, or ad .. 
dress lll U N N "" CO .• Pu b ll . " "r8. 

361 B r o adway, New York. 

OATES ROCK & O R E  B R EAKER  
Capacity up to 200 tons per honr. 

Has prod u ced more bansst. road 
metal,  and broken more ore than 
all ot.h er Breakers combined. 

B u i l ders of High G rade Mining 
Machhl ery. 

Send for f'atalo�lleEt. 
C A T E S  I R O N  W O R KS, 

� o  c � o .  (: l i n ton � t . ,  ( ' h i('ago 
215 �'raD k l i n  St .. Boston. Mass. 

A I R  B R U S H  g�I�Iln':e��r 
award by lI""'ran k l i n  I llstitute at 
a legitimate A rt 1'001. Invalu
able to crayon and water color por
trait artists and draught�men . Saves 
time, Ilives. ftnest technical effects. 
AIR BRUSH M FG .  CO . •  67 N assau St . •  Rocktord. I I I .  

Barrel ,  Keg, H ogshead 
AND 

STAVE JlIACHlNERY. 
Over 50 varieties manu

fuctured hy 

E. & B. HOLMES, 
B U FFALO. N. Y. 

Also a full line o f  Wood 
Cbamfetin,. Howellntt. anl1 CrozlDjl. Working J\l achin ery. 

D E V ELOPM E N T  OF A M E R I C AIN 
Blast Furnaces. with special reference to large Yields.
By James ri ayley. A descri ption of some of the princi. 

���n
u�:�t 

i �U���i�f; ��d
tb

r�a���t:�y �a::��s �� I;'lii�� ��: 
traol'dinarily l arge yields have been obtai ned in the lust 
decade. With 8 figures. Con t a i ned in SC'I IO: X TIJl'IC 
A IU EltiCAN ::;UPPLEM �XT,  No. 7 ' ti .  Price 10 cents. To 
be had at this ottice and from all newsdealers. 
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Founded bll Mathe", Care.!/. 178S. 
H E N R Y C A R E Y  B A I R D '" CO. 

Industrial Publishers. Booksellers, and Importers, 
�1 (I \Vn l n n t  St . . Phi lndel phia. I'a . . l.'. S. A . 
I'F'Our new and Revised Catalogue of Practical and 

Scientific Books. 86 pages, Svo. and our other Catalo�nes 
and Circulars. the whole covering every branch of Sci. 
ence applied to the  Arts. sent free and free of postage 
to any one in any part of the world who will furnish his 
address. 

ROPER'S H A N D-BOOK OF ·LA N D  
A N D  M AR I N E  E N G I N E S .  

Containing a description and i1 lu�trations o f  eveTY 
descriptlOn of Land and Marine Engine in use at tne 
date of its publ ication. whether simple or compound. 
horizontal, vertical. beam. steeple. d irect-Hcting, back
act ion. J,{eared. oscil lating, trunk. or rotary. with rules 
for their care and management. Price . . . . . . . . . .  $3.i'iO 

By STEPHEN ROPER, Engineer, 
AUTHOR OF 

Practical Handy-Books 
FOR 

ENGINEERS AND FIREMEN 
TI�!I�;g

r
rb�:�g, ��O�tea�' Bo·iier: ·. ·. ·. '::. '. ':::. : '.'.�I�.� $�:� 

Hand-Book of Modern Steam Fire Engines . . . .  . . . . . .  3.50 
Questions and A nswers for �ngineers . . . . . . . . . . . . . . . . 3.00 
Hand-Book of the Locomot1ve . . . . . . . . . . . . . . . . . . . . . .  2.50 
Roper's Use and Abuse Steam Boiler . . . . . . . . . . . . . . . . 2.00 
Instructions and Suggestions for Engineers and 

Firemen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Catechi�m of High-Pressure Steam Engines . . . . . . . . . 
Young Engineers' Own Book _ . . . . . . . . . . . . . . .  . . . . . . . 

They are the only books of the kind ever published in 
this country, and they are so plain t ha.t any engineer or 
tlretnan thnt can read can easily understand them. 

Send for Descriptive Catalogue, maiJed free. 

th!'OUn��!d 
b
S'tgi� bgitf�::�ita �� �t::�lei.Zt h;�,[�l�r��� 

part of 

IF' Send money in Registered Letter, P. O. Order, or 
Postal Nou. 

E DWA R D  

ANTHROPOLOGY.-BY JOHN EV ANS. 
Opening address before the Hritisb A ssociation. 1860. 

i1��nat:r��t��f 
r6;li:i�a�

f :o
e��bJic:he A:r���it�a���� 

Physical Capacity of Individ uals j Anthropological Sur
veys. Contained in SCl lt :-':TIFIC AM��RI(,AN S"C"PPLE
M 'NT. No. " " 6 .  Price 10 cents. To be had at this 
office and from all newsdealers. 

STEVENS PATENT 

FINE ADJUSTING AND TRANSFER 
"f-!I�50 INSIDE CALIPER. No. 106. 

Price List. by mall. postpaid. 
6 Inch . . . . . . . . . . . . $1.50 1 10 inch . . . . . . . . . . . $2.00 
8 u • • • • • • . • . • • •  1.75 12 " • . . . . • • • • . • 2.25 
Df�I'iI'!!r�
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J. STEVENS ARMS & TOOL C O .  
P. O. Box 280. Cbicopee �'alls. Mass. 

EXP E R I M E NTAL A N D  !lIODEL WORK 
of every description, me

chanical drawtn�s. etc. En�ineering and electrical work 
a specialty. PacifiC Mfg. Co .. 61 �'ulton St . .  New York. 

FOOT I'OWER MACHINERY. 
I feel so highly pleas
ed with your Veloci
pede Foot Power with 
seat, that I wish to 

����=;;;;1}�� my testimony to 
superiority. I did 

not expect to like it, 
but having used the 

�:!
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using foot power, in fact. it may be sairt to 
without fatigue. and is a steadier motion. I 
I had known of it sooner. Send for catalogue. 
BARNES CO . •  !l'J9 Ruby St . •  Rockford. III. 

©� A LAN SON CARY � �" 
A N U fACl lJ R ER OF SPR I NGS I��� IA ' F'LAT ST££L- OF EVERYDEsCRI;;'hON 
2 4 0  & 2 4 2  W. 2 9!!! ST. N E W-YO R K  

N EW YORK TRADE SCH OOLS.-DE-
scr<ption of  the New York Trade Schools which were 
�:;�g:�����on���K:����� ��rt�� ¥���:,������n:atfe 
youn� men already in such trades to improve fhemselves. 
With 10 illustrations. Contained in SCIENTIFIC AM ERI� 
CAN SUPPLEMENT. No. " 8 1 . Price lO cents. To be 
had at this office and from all newsdealers. 

PAT E N T S ! 
MESSRS. M UNN & CO . •  in connection with the publi

cation of the SCIENTIFIC AMERICAN, continue to ex
amine improvements, and to act as Solicitors of Patents 
for In ventors. 

In this line of business they have had fortu-one uears' 
experience. and now have unequaled facilities for the 
preparation of Patent Urawinlls, SpeCifications, and the 
���::�.Ud���d°;' :n�P��g:;f����O�nfr��:�tM��8�� l\PU��

e
: 

Co. also attend to the prepRration of Caveats. Copyrights 
' for Books, Labels. Reissues, AssH�nments. and Reports 
on Infringements of Patents. All busines8 intruBted to 
them is 400e with special care and promptness, on very 
reasonable terms. 

A pamphlet sent free of charge, on application, con .. 
taininJ,! full information about Patents and how to pro
cure them ; directions concerning Labels, Copyrights, 
DeSigns. Patents. Appeals. Reissues Infringements. As
signments, Rejected Cases. Hints on the Sale of Pa
tents, etc. 

We also send. free oj charoe. a Synopsis of Forehrn Pa
tent IJRws. showing the cost and method of securing 
patents in all the principal countries of the  world. 

lU U N N  &: CO., Solicitor .. of Patents, 
361 Broadway. New York. 

BRANCH O�·FICE8.-No. 622 and 624 F Street. p,,
cUIC' BuHdinlZ. near 7th Street. 'Vashington. D.  C. 

DEAFNESS &. HEAD NOISES CURED by Peck's luv igi t. d e  Tubular }<�ar Cushions. \\'hisp€nII beard. SUcct'sBi u i wben a l l reliledles fail. SoldFRE£ only by F.HlSCOX, Sf»3 B'way, N.Y. Write for book of proof a 

$citutifi c �tutritau. 

". � � C:..��.� Pc E RFORATED �ETALS1"M I NING SCREENS, -c"'.. ' ._ .�1" ·  �� " eOALm ORE  S EPJI'RATORS, REVOLVINC'.' SHAKING SCREENS. 
• ." . ', ,".,�1 l � .�" J IGS &STAMP BATTERIES """""", MILLI NG � M I NING MA(H INERY�AlL01"",.l � '\. ��lC;�, �HARRINGTON & KING PERFO RATING € ,CH ICAGO. 

CX...A.�:aO:.�S Ventilating and Drying 
F A N S. 

I�ight Running, A d j u s t a b l e  
Blades, Se1f.Oi J ing Bearinlls. 

24-page catalogue free. 
Also Rubber Press Rol ls for Wool 

and Yarn \Vashing and 
Dyeing Machines. 

GEO. P. CLA RK, !llanuf. 

Box L. \Viudsor I,ocks , Ct. 
CHUCK AND MICROMETER STOP 
for Amatenrs.-By C. D. Parkhurst. Description of a 
simple and easily constructed chuck for use with a di
viding machine. and the micrometer stop tha.t is used 
�Yr�l����: 
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Al\-IMRH'AX SUPPJ.EM r:�T. No. ,. ,..�. Price 10 cents. To 
be had at this office and from aU new.dealers. 

The mOl!lt Succe".ful Lubrl("ator 
t'or Looee Pulleys In Ul!le. D U Z E N ' S  PATENT E P U LLEY O I L E R  

ree" mlnended by those who bave 
four Price!! 

'1'HE D A UfLER MOTOR CO. 

machin· 
No. 56." 

Obi •• 

is prepared to furnish 1 ,  �, and 4 H orse Power 
GAS or PETROLEUM !lIOTORS 

for all Industrial Purposes. Fu.lly illu..tra tcrl catalooue 
ana price list on appU.cat-ion. Motors in opera.tion at 
'Vorks, Steinway, Long Island City. 
Om�e, 1 1 1  Ea"t 14th Street. New York City. 

Rue's Little Giant Injector. 
SCREW JACKS, STURTEVANT BLOWERS. &c. 

JOHN S. URQUHART. 46 Cortlo.udt St .. N. Y. 

B L U E P R I NT ���r!ilr��f.l�
o
�u���l��: 

Send for catalogue. 
T. H. McCOLLIN & CO . •  1080 Arch Street, Philadelphia. 

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 E S: 

N l!: \\,  Y O H I";: O }<' l<'IC}<;, 1.8--1 PEARL S L'H E E'l'. 

DIAMONDS and CARBON 
For Prospecting Mining 
Drills. a lso for all kinds of 
M echanical Purposes. 

The Bubscriber is the Pioneer in this business, 
and is  the Oldest Estab· 
lished House in the States. 
He only deals in first-clasM 
articles. Send tor circular 
and prices to 

J. DICKINSON. 
64 Nu""au Street. N. Y. 

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

For Strictly Cash. Complete Fixtures except Stack. 
2 · H orse Eureka Boiler and Engine,  • $ 1 45 
4· "  " " " " • •  225 
Other sizes a t  low prices. Before yon buy get onr prices. 

B .  W. PAYN E &, SONS,  
Druwer :i6. E I .M I R A ,  N .  Y. 

ON THE ELECTRO - DEPOSITION OF 
Platinum.-By WilJiam H. 'Vahl e  Description of a prac-
����]tmn�t��rd�tfgi�����riipW:��ndU�!trJfa�l��n�!YS6Son� tained in SCI l<;:\TTFIC AMERICAN SUPPJ,EMEST. N o. "" " . P rice 10 cents. To be had at this Office and from aU newsdealers. 

1��p\. W4allii�1t 
Address : Tho American Writing 

Machino Co .. Hartford, Conn.; 
New York Office, 237 Broadway. 

TH E  PENNA.  D IAMOND D R I LL & MFG. CO. 
B l ll D S IlORO, I'A.,  Builders of lIi�h Clas. 
Steam Engines. Diamond Dril ling and G eneral 
Machinery. FJour Mi l l  Rol ls  Ground and Grooved. 

PROGRESS MACHIN E "WORKS. 
-A._ &; F. EEOVVN, 

44 �a.:rk �1a.oe. :N". 'Y. 

BIT Bores SMOOTH ROUND, O VAL, ana �Ql:ARE HOI,ES . Mortlslnll." Core Boxes I!!!!!!!=:====::=!:==��II e �c . Invaluable to Carpenters, Cabinet and Pattern Makers� 
� .. - "'" HIghest Award.. send $8.00 for set (% to 11-8) . in neat case, or Wc. for samt!!e BIt, maIled free with I l lustrated List 

BRIDGEPOR T  GUN IMPLE1UEN'l' CO" . "  Maiden I,ane� New York. 

AN E W C A T A L O C UE VALUA�EPAPERS 
Contained in SCIJONTIFIC AMERICAN SUPPLEMENT. sent 
free of charge to any address. 

MUNN & C O . ,  361 Broadway, New York. 

s�JPHeJ!t���}JrEa�dS 
Metal Type Wheels. Dies. etc. 

Model and Exppl'imelltal Work 
Small Machinery, Novelties. etc., man

ufactured by special contract. 
NewiVork Stenci I Wks • •  100 N assau St., N .V 

W O N DERFU L Lumluou s Effects. - Ruhmkorlf 
coil, automatic break, � spark, $3.00. G eissler tube� 6 
inch, $1.25. One cell electropoion battery, $1.25. 
BLAKENEY ELECTRIC CO . . 433 Broadway, Brooklyn,N.Y 

Inventions Realized, 
That is, made real ; which rarely happens 
before a model is made, and rarely then. 
A first·class machine shop. We send a 
primer with full particulars. 

THE JONES BROTHERS ELECTRIC Co. CIN'TI,  O. 

Brands, Seals, Steel 
Stencil Cutting Dies. 
Soap Moulds. Brass 
Stamps. etc. 

M. STUTZMAN, Manufacturer, 181 William St., N.Y. 

1 0% 
INTEREST GUARA NTEED nud 
One-Half tlte Profits. I act a. agent 
in buying and selling real estate for a 
share of the profits. I gu arantee the o pl'i ncipal and a profit of nt least 1 0  
pet- cent .  per annum. Send for copy of contract with full information to 

E. :LV. <>UZ:M:ETTE. TACO M A .  WASH. 
REFERENCE : Washingl.on National Bank. 

SMALL ELEC TRIC MOTOR FOR AM-
ateurs.-By C. D. Parkhurst. Descri ption in detail of a 
small and easily made mot.or powerflll enough to l1rlve 
a ten or twelve Inch brass fan and to give a good breeze. 
With 15 figures drawn to a scale. Contained in S(,Il<�!Y' 
TIFIC A)U;RICA X S [ ' PPLl�,'\IENT, No. 7'61'. Price 10 
cents. To be had at this office and from all newsdealers. 

II( Che Do it yourself. Cir
�.: ap �ular press $8. Size 

P - te t o!' snla] ] newspa. 
per, $44. �]veryrID ID!rthing eaSy. printed . . r ll l t-'�. :--e n d  t W ( j  iJ,t  a m p s  for Catalogue tn faC Lo r y .  h.. EIJ� J�Y & <':0., IUeriden, (; 0 11 1 1 .  

CASOLINE and 
CAS ENCINES 

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

Mills, Planers, Lathes, Dri ll 
and :Milling Machines for 20 

on 6 gal. Gasoline per 
CO!lti11g .on.ly 60 cts. Write for 

this paper. 
Van Dnzen Gas & Gasoline En[ine CO. 

C I N C I N NAT I ,  O H I O .  

£J!Et!A!ST����� 
IN THE WORLD. 

�Speed, Comfort and Safety. 
.. . . . AGENTS WANTED. 
Large Illustrated Catalogue sent Free to any Address. 

THE EAGLE BICYCLE MFG. CO., 
CONN . � A child can Tune a Violin with these 

" .0. Pegs. $� per Set. with tools for 
. , - '  �··C ' :tlt�i.D{\r�O,�rlcb�!iRiIf .. FOItD. MA SS. 

PLAYS Dialoguet!l. Tableau". Speakers. for Bchool,Club & Parlor. Best out. Ca.ta
logue rree. T. S. J)EN1SON.Ubicago,l1J, ----------------------------------------------w�at The Library of American Literature St�;�i:;N�" 

It will pay you to find out by writing to C. L, WEBSTER & CO . • 3 E. 14th St. , NEW YORK. • 

1 57 

PROPO S A LS. 
pl'��I����I.SS.f�1�����i����I��ill�i�11�;1�:;����}f�:�u�:; 
9, ]SHl.-Seal ed propflsais. i n  tripl icat.e. w i l l  be l'e<"eived 
at th i �  office until  3 P. M., Wednesday. Mal'ch 11, 1891. 
for turnish ing material s  and constructing a p i l e  and 
stone d ike  at Livingston POint,  Kentncky. at the mouth 
uf the Tennessee River. Bidders are invited to be pres
ent at opening of the bids. 'l'he United States reserves 
the right to reject any and al l propo�a18. '1'h e  attention 
of bidders is invited to the Acts Of COllllres8. approved 
February 2H, 1&%, and February 2:-;, 1887. vol. 23. page 332, 
and vol. 24-, page 414. Statutes at Large. Specifications 
and blank for�s for proposals wi l l  be furn ished on ap
plication at thIS officp. 

J. W. BARLOW. Lieut.-Col. oj Engineers. 

N AS H  
Gas Engine 

-FOR-

National Meter Co. 
NEW YORK. 

BOSTON. 

ON G A R  EN GINES. - A  VALUA BLE 
�rft��:�)r·i�;1����b�; I��b�������1.1:n�

o
3;�dM�i���� ��� 

tail the " Simplex , - engine invented by the author and 
Mr. M alandin. 'Vith 2:3 figures. Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT. N os. 7 1  :) and .,. I 6.  Price 10 
cents each. To be had at tnis office and from all news
dealers. 

Osgood's No. 1 Hearing 
Horn is the only instru
ment that wil l  hel p the 
deaf. Made from best bell 
metal, and will last for 
years. Carried in the pock ... 
et. and used in pubJic with
out attracting attention. 
Price $5. Sent C. O. D. 
May be returned after 2 
weeks' trial if not found sai\t�'����i�dIW'LY. OSGOOD BROS., Cor. h Oakland. Cal. 

Astronomical Telescopes 
Photographic Lenses, 

Manufactured by 
W. & D. MOGEY. 

illS West 27th Street, New York. 
Send for catalogue. 

The best in nse for Sifting and  
Mixing. B n l(. i n g  P () ,,,' d t� r. 
Fl o u r, J)l' u :.n� .  I J la�tel'''' . F(� rti l iz e r H, and all  kinds of  
Powde rs. 'ren sizes ; 10 pounds 
to 10 barrels. 

Senrl jor catalogue oj all kinds 
oj ]Iixing 'JHflchinery. 

J. H. n A Y & C O . ,  Ci nciulIRl i ,  Uhio.  Branch Office, 3 5  Murray St . . NeW' Yorl!:. WANTED. �'i!�i�fti�:.en�ai��r�I}.'i��g�! s.urprise electrical experts. Stamp for catalogue. $10 per day made. BUSH CO . •  24 Park Place. New York. 

FOR SA LE WO U TH INGTON S 'I' E A M 
• l' U lU  I'. CapaCity 100 to 175 I(al

Ions per minute. Boiler 36 in ches. Can be seen 
at gngine House of MAMARONECK WATER 

COMPANY, M A ;\IARONECK. N. Y. 

F O R  � A  l � E.-Nicely fini�hed Dynamo for 8. Hi c. p. or 
one arc l ight .  H.uns as motor also. Price $ti5.00. 

KYLE & SU'l'Elt, Box 172, GRA X IT>O. MONT . 

The S cientif i c A mer ican 
PUBLICATIONS FOR 1 89 1 .  

The prices of the di1lerent publications in the United 
States. Canada. and MexiCO are as fol lows . 

RATES BY MAIL. 
The Scientitlc American (weekly one year $3.00 
The Scientitlc American Supplement tweekly)� one 

year. 5.00 
The ScientifiC American, Spanish Edition (monthly) 

one year, 3.00 
The Scient1fic American. A rchitects and Builders 

EdItion (monthly), one veal'. . 2.50 
CO�lBINED RATES. 

The SC1ent1tlc American and Supplement, . $'i.OO 
The Scien t ftlc American and A rchitects and Build-

ers Ed ition, . b.OO 
The Scientific A merican, Supplement, and Archi-

tects and Bui l ders Edition. • . . .  9.00 
Proportionate Rates for Stx Months. 

ThlS Inc l udes postage, wh ich Vie pay. Remit by postal 
or expres� money urder. (II' draft to order ot 

�n J N S  '" eo . . 3tH Ih,., nclway. N ew York. 

'j:I:w;*'i131�'I'.'I!'i#l;It.t.lil.],Mi:I§I:t.1tJal4: ... D:'J'fi.ef! 
W H  • •  ,, "'''.w' G . . .  m.. '"" .... �m "" •• ",,"",. ""'re ,," '"'"' '00" ' 1  A W.w',·"" A "  M .. . . . ,.,:.#\h,,, > 0 . "  "' ,,�. ,_,. D_ . .  ," 0.' � 

Invaluable for blowing church or,R'ans. running printing presses, sewinJZ machines, lathes. saws. Rults .!!uaran t eed l .  I nvaluable in BJeacherie�. Dye Houses. H
. 

at �hops. A cid and Paint  \Vorks. 
cuffee mills. fans. sausage cutters, elevators. and al l  machinery requiring light power. No ""'nolen and Cotton �l i l ls,  for removing steam. d ust, smoke, hot air, acid fumes. bad odors. and 
firillg, no fuel, no a8hes. no repairs. noiseless and compact. No extra insurance. Always ready. for ventilatiolZ' Hotels. Laundries. Public Buildings, etc. HU)h Speed Engine and li'an combined. 
8upplie� froTU }L to 10 H. P. Interchangeable jets and improved in every detail. Rejerences in aU ·parts oj t.hR. country. 

8 e:n.ci. :Cor _peo1.a� o1.rO'-'l.�ar8 "to 'the ::EIaok'U.8 �a'ter :Da:o"tor Co. :N'e"IIiiVark. :N'. iJ'. 
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Inside Page, eat'll i n sertion - - ... - 7� cents R llne 
Back Page, each i ll�ertioll - - - ... $1 .00  a l ine.  

The above are  char�es per  agate Ime- ·about eillht 
words per l ine. rrhis notice shows the width of the l ine. 
and is set i n  agate I ype. Engravings may head adver
tisements at the same rate per ag-ate line. by measure
Inent, as the letter press. Advertisements must be 
received at publication office as early 8S Thursday morn
ing to appear in next issue. 
====== 

Victor Bicycles ! 
For the season of '9 1 we have ex

tended our l ine to include Machines 
of many more styles and prices than 
heretofore. Having any interest in 
·Wheels ,  y o u  will  s u rely want to see 
O ll r  Catalogue for ' 9 1 ,  w h i c h  w i l l  be 
freely mailed on application.  Ready 
III February. 

O V E R M A N  W H E E L  CO. 
Maker .. of V ICTO R IHC Y C l,ES. 

BOSTON, WASHING TON, DENVER, SAN FRANCISCO. 

Office and Factory, Chicopee Fal ls, IlIass. 

COMPTOMETER 
(TlUDE MARK.) 

ALL A R I T H M E T I C A L  
• • • •  P R O B L E M S  

Solved rapidly and accurateJy 
by usinj! the CO;\l PTOl\1ETEH.. 
Saves 40 l)er  cent. ot time. 
E n t i r e  r e l i e f  from mental 
strain. A dapted to all com
merCial and scientific compu
tations. Send for circular. 

FELT &. TARRANT M FG ,  CO . . 52-56 I l l inois St" Chicago, 

S A W  S Wanted 50.000 Sawyers S A W  S a n d  Lumbermen t o  

A send us their full  address for a copy of Em- A erson's IT' Book of �A W�. new 1 890 edi-
tion. W e  are first to  introduce NATIJRA L 

W G A S  for heating- and tempering SIlWS with
W wonderful e1f'ect upon i mproving their q ual-

it y and toughness, enab l ing us to reduce S prices .
. 
A ddress E'lI E R."'O � ,  S)II 'l'H S & CO. «Jl d . } .  Ben,' e l' Ful l!'; ,  P Il .  nIlWOODEN T'I!.I.IKS FO R R A I L R O A O S 

J"\.l, J"WATE f'.  WOR� 
L A � G-E W A"'E.R T ... ... II • M I LL S . FARMS & c  

1""\ ' � ''' ''S C O M P L E: "T E  ST O C K  o r  PLANS &.�SPECIA LTY CYFRESs=-LUMBER S P E C I F I C A TIONS F URNiSHED 
� , ...... " �OR  F O U N O .a.TIO N S &TOWERS W.E. CALDWELL&C2 � N °  2 1 7  E M A I N  ST L OU I S V I L. L. E  Kv 

Scientif i c B� Catalogue 
UIWENTLY P lJ II LISH ED. 

Our new c8talo�ue containjD1l uver 100 pages, includ_ 

��g\���tciitf; ����e�;\�nd!��lrC
n:t�g:.

ject8. Wi l l  be 

MUII N &-: CU •• Publishers ScientifiC American, 
361 Broadwn y. New York. 

I1FFEL & ESS£R ...... . J{£ N I:W YORK. CO. 

i f 

J�evels, Transits, Surveyors' ! 
CompHs�e8, Pocket and Pris- ' . 
matic Compasses, Hand I�ev- , :  e ls ,  A ngle .Mirrors, Planime-
��r�e Pit�\�f,

ra
l::el��:

i
R;J:: I 1.....:s5E?,.'1:E.� P(J::�l����n�n

e�cpPlication. 

S T E R E O T Y P I N G. --A VALUABLE 
series of lectures by  Thomas Bolas. diSCUssing tbe most 
recent methods in this branch of typograpr.y. With 23 
illustrations. ContaiI!ed in 8('I l<: :'\ T I FIC A M l<: U ICAN Spp
P L 1I: :\l J<: :\ T. Nos. " a:  and .,. , Lt .  Price 10 cents each 
To be had at th is  oftice and from all neWSdealers. 

NEW KODAKS 
" YOlt press the button, 

1£'e do the rest." 

Seven New 
Styles and 

Sizes 
AJ.L LOADED WITH 

Tl'ansparent 
Films. 

For sale by a l l  Photo. Stock Dealers. 
THE EAST M A N  COM PANY,  

Send for c_a_ta_l_o:..o l_u_.
-c=-

___ ==l={(_'I_.' H_E_' S_"I_'E=R=, =l\=T.�Y. 

WO R K I N G  M O D E LS ���,.l£�I,!�!·�mi';,'���� 
*".ons worked out. SmHl i  mach inery bui lt  in Iron or brass. 
Working drawings made. Aug. Zau bitz. 48 Centre St., N. Y 

THE AMERl�AN �ELL TELErH�NE ��I 
95 M I LK ST . ,  BOSTO N ,  M ASS. 

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

The transmission of Speech by all known 
forms of Electric Speaking Telephones in
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish
ed by it or i ts l icensees responsible for such 
unlawful use. and all the consequence!! 
thereof. and liable to suit thl'refor. 

Jeitutifi c �mtritau .  

NATXONAL 
STEEL 1��lldorsed by the best Engineers. 

C H A L M E RS - SP E N C E  CO. 
Office, :)9 I�iberty St. ,  New York. TUBE CLEANER ":a�--:=----==",,=_ ==5==:
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(§'f:\.fl'\ �_,;' ____ .: �I" " V �e�r!! �el' but � &.II -� � #, ... � co1"" �� �l\", the llandy haR a [,ever, and Is more com ... . t1toc 'CCATALO<:; �e� puct, &im pier, cheaper, and conseq uently � . ' .  _Vtaf'f better. This Vulve is especial ly  adapted 

POPE M FC. CO. , 77 Franklin Street, BOSTON. 
Branch HOIII •• : 19 Warren St.. NEW YORE. 291 Wabuh 

..In •• CHICAGO. Facton-. JURfiORD, CONN. 

THE STEAM ENGINE : ITS PRINCI
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of the steam enlZine, and di8cus8i� the principles �pon 
whieh it operar es and which limit jh� capacity. \\ ith 2 
figures. Contained in �( 'IE:-'; TIFIC A"'I E R I C A !'\  SU PPLE
MENT, N o. 6�1i. Price 10 cents. To be had at this 
office and from all newsdealers. 

2 to 40 H. P. The Motor of 19th Ccntnrv 
�� Can be used AnTI Place. to do AnTI 

Work. and by AnV Une. No Boiler ! 
No �'ire ! No Steam ! No Ashes ! 

('0 No Gauges ! No En�ineer ! A per-. i"ectly safe Motor for all places and 
purposes. Cost oj operation about one 

•• ant an hour to each intliw.ted horse 
pOUter. For circulars. etc., address 

II....... �, Charter Gas Engine CO. 
SI •• II.",. Sar." . P. O. Box U8, Sterllnlr. I I I .  

• for low pressure steam, gas. oils, etc. 
WRJ'l'E FOR CATALOGUE. 

The lunkenheimer Brass Mfg, Co. 
1�-17 E. !Sth St .. CinCinnati, O. 

ARTIFICIAL INCUBATION.-A DE-
scription of the French process of raising chickens. 
With 1 figures. Contained In 80" 'NTIFIC AMERICAN 
SUPPLEMENT, No. 7 71'i. Price 10 cents. To be had at 
this office and from all newsdealers. 

� �� T H E  F R E D' K  C R A N E C�EMIC_AL C O . . . ........ '" ":'-M - , - . S H O R T  H I L L S , N . J .  B O X 9 I A .  
•. <W'�, ��- dIII� _ Z A P O N S  B R U S H & D I P. L A C q U E R S . VA R N I S H. S H E L l AC S BlACKS B R I L L l A N T & D E AD � !lliii":::, .. � " .. .., .......... ,; . . �..:;:..:;;, J AP A N S  A I R  D R Y I N G . E N A M E LS . T R ANSPAR E N T. fD R M ET A L A N D W O O O  P R D O f  AG AINST �u_� A C I D S  A N D  A L K A L I E S . - WR I TE FOA C A TA /.. O G U £ --

H .  W .  J O H N S ·  
ASBESTOS SECT.OIAL PIPE COVERlla. 

A Non-Conducting Covering for Steam and Hot Water Pipes, etc. 
RBADILY ATTACHED OR REMOVED BY ANY ONE. 

A S B E S T O S  B O I L E R  O O V E R I N G S _ 
We /lreprepared to take cootracufor applying SIu.m Pip. and 1kril<r COf1erifI(Jl in any part of the Unt1ed Statts. EI:. �. JOEl:N& �UF.AC"X"U�Nc:;.. C<>Dll:E».A.N"Y, 

SOLK IUNUFA.OTUBEKS o:r 
II. W. JoU.' Asb.stOB Millb.ard, Sh"athlngs. Bnllding Felt .. Fire-Proof Paints. 

Liqnld Paints, .Asbestos Roofing, etc. S7 M aiden Lane. N ew York. CHICAGO. PHILADELPHIA. BOSTON. 

GEAR CUTTING 
All sizes from one-half Inch to five 

00 . ,- .-,� '''' ","' mtt "". 

� , Spur, Bevel, Mitre. 
* 0 �� Write for PrIcell. 

\""'"_ '""_ Leland, Faulconer &: Norton Co, 
."'....... DETROIT, MICH. 

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

Experimental Science 
BY 

Geo. DI. Hopkins. 
I n t e re s t i n g  Experi

ments in Every Branch 
of Physics. Descriptions 
of Simple and Efficient 
A pparatus, m u c h of 
which may be Made at 
Home. AmonI' Subjects 
treated are Electricity in 
all its Branches, Ma2'net
ism, Heat, Light. Photo-
�tc

a
ft

h
tl'l�:g���

c
�l�h��: 

ics, etc. A world of Valu
a b I e Information. A 
Source of R a t i o n a l  
Amusement. A '  superb 
work for Young and Old. 

IIInstrated Circular and Table of Contents seot free. 
740 PAGES. 680 ILLUSTRATIONS. 

PRICE. by mall, p08tpaid. • • •  $4.00. 
MUNN &; CO .. Publishers, 

Office of THE SCIENTIFIC AMERICAN, 

361 Broadwav. New York. 

ALLE - LE, 'j CAST INGS FR�M SPEC IALT f R N S  
� --== -AS A N D  F I N E  GRAi I R O N  A L ' O  S T E E L  

DEVLIN .' CO�, f i N E  T INN iNG  'ACA" PA� \ L S "" \.. F I N I SH I N G  ' � N \ N u  P" .... 
THOMl'I lEH IGH AVE Ii< AMERICAN ST P H I L A  • _ _ N C""",_ 

J E N KI N S  B ROS.  VALVES ! 
JEN K I N"; IJROS . . n John St., N .  Y.; l05 Milk St., 

Boston; 21 North 5th St .• Phil a.: M Dearborn St., Chicago. 

THE PH ONOGRAPH.-A DETAILE D 
description of the new and Improved� form of the pbo
nograph ju.t brought out by Edison. With 8 engrav
Ing.. ('ontalned in SC' F. " TJFIO AMERIOAN SUPPLE
M ENT, No. 632. Price 10 oents. To be had at this 
office and from all newsdealers. 

NO SKILLED ENGINEER. 
T he S h i p m a n  A uto m a t i c  Stea m E n g i n e  

STAT I O N A R Y  AN D M A R I N E .  
Petroleum. Kero8ene 011. and Natural Gas Fuel. 

1. �. 4. 6, and S Horse Power. Slawle. 
8 and �� Ho .. e Power, Componnd 

For Elevating Water, Creameries. and all Manufactnrlng Purposes. 
SH I P M A N  E N C I N E  CO., 2 1 0  S u m mer St. , BOSTON JA. PATENT JACKET KETTLES 

Plain or Porcelain I�ined. 
Tested to 100 lb. pressure. Send for Lists. 

BARROWS -SAVERY CO .. 
• S. Front & Reed Streets, Phllallelpltla, PII, II 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 .  
• B U F F A L O  N Y . ' ) S I' 

Y�AL��[ M�llt�� lt m�� W�RKS 
W B B U R N S P R O P "  

SCI ENTIFIC AMERICAN S U PPLE-
M h:N1\ Any desired back number of the SCIENTIll'IC 
AMERICAN SUPPLEMENT can be had at this office for 
10 cents. Also to be had of newsdealers in all parts of 
the country. 

Otis Eloctric Elovator 
-ALSO

Manufacturers of the Standard 
Hydraulic Pa8senger and 

I"reight, Steam and Belt 
ELEVATORS, 

Otis Brothers & Co • •  
38 Pink Row, New Y 

jaws, 
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dura bYe chUCk in the mark.et. 
O N E I DA M FC .  CO. 

O N E I D A ,  N .  Y . ,  U .  S .  A.  

NEW MAIL 
New Grade, $1 00. .-....,;0;'-.....,. 

CU8HIO:S 'rlRES and ']'.ANGENT 
SPOK ES. 

Handsomest and Best Diamond 
Safety. :Send !01' Catal.ogue. 

MANUFACTURERS, 

W ill. REA D & SONS. 
1(17 Washington St .. Boston, Mass. 
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E STABLISHED 1 !oi46. 

The Most Popular Scientific Paper i n  the World 
Onlv 53.00 a Year. Includina Posta Ire. \Veekly 

62 Numbers a Year. 

This widely circulated and splendidly illustrated 
paper is published weekly. Every number contains six' 
teen pages of useful information and a large number of 
orillinal engravinlls of new inventions and discoveries, 
representinJ! Engineering- Works, Steam Machinery, 
New Invciltlolls, Novelties in MechaniCS, Manufactures, 
Chemistry, ElectriCity, Telegraphy, Photography, Archi
tecture, Agriculture, Horticulture, Nat.ural HistrJry, 
etc. Complete J ist of patents each week. 

Terms of Suhscription .-One copy of the SCIEN
TIFIC AMERICAN wUl be sent for one year-52 numbers
postage prepaid, to any subscriber in the United Stat.es, 
Canada, or Mexico, on recei pt of tln'ee d o l l at"s by the 
publishers j six months, $1.50 j three months, $1.00. 

Clubs.-Special rates for seyera] names, and to PO&t 
Masters. Write for particulars. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes. securely sealed. and correctly addressed, 
seldom goes astray, but is at the sender's risk. Addres� 
all letters and make all orders. drafts. etc., pavable to 

M U N N  & CO • •  361 Broadway, New Yo,·k. 
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'r H E  

jdtntifit juppltuttnt 
This is a separate and distinct publication from T H E  

SCIENTIFIC AMERICAN, but is uniform therewith in size. 
every number containill� sixteen large pages full of en
gravings, many of which are taken from forebm pa pers. 
and accompanied with translated descriptions. rr H E  

SCI ENTI FIC AMERICAN SUPPI .. ElUEN'r is published week
ly, and includes a very wide range of contents. It pre
sents the most recent papers by eminent writers in all 
the principal departments of Science and the Useful 
Arts, embraCing- Biolo�y, Geology. Mmera logy, Natural 
History, Geography, A rchreology, Astronomy, Chemistry 
Electricity, Light, H eat. Mechamcal En�ineering. Steam 
and Railway Engineering, Mining. Ship Building. Marine 
Engineering, Photography, Technology, Manufacturing 
Industries, Sanitary Engineering, Agriculture, Horti
culture. Domest ic Economy. Biography, Medicine, etc. A 
vast amount of fresh and valuable information obtain. 
able in  no other publication. 

The most 'important Engineering ll"o'rks, MechaniRms. 
and Manufactures at home and abroad are i l lustrated 
and descri bed in the SUPPLEM ENT. 

Price for the S(TPPLEMENT for the United States and 
Canada, $5.00 a year; or one copy of the SCI ENTIFlc A M ER

ICAN u.nd one copy of the S U PPLEM ENT. both mailed for 
one year for $7.00. Single copies, 10 cents. A ddres8, and 
remit by postal order, express mOlley order, or check, 

MUNN &; CO . . 361 BI·oa,lway. New York. 
Publishers SCIENTIFIC AMERICAN. 
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�uildiug Qtditiou. 
THE SCIENTIFIC A MERICAN ARCHITECTS' AND BUILD

ERS' EDITION is Issued monthly. *2.50 a year. Single 
copies, 25 cents. Forty large quarto pages, equal to 
about two bundred ordinary book pages ; forming a 
large and splendid Magazine of Architecture, richl,. 
adorned with elegant pla.tes in colors, and with other Hne 
engravings ; i l lustrating the most interesting examples 
of modern architectl1ral construction and allied subjeC'ts. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private resi. 
dences. city and country. including those of very mod
erate cost Btl well as the more expensive. Drawings in 
perspective and in color are given, together with ful l  
Plans, Specifications, Sheets of DetailS, Estimates, etc. 

The elegance aud cheapness of this magnificent work. 
have won for it the Largest Circnlatlon of any Archi
tectural publication ill the world. Sold by all newsdeal
ers. '2.50 a year. Remit to 

MUNN &-: CO.,  Publishers. 
361 Broadway. New York. 
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The SCIENTIFIC AMERICAN I s  printed with CHAR. 

ENEU JOHNSON & CO.'S INK,  Tenth Bnd Lombard 
!>te., Philadelphia, aDIl .7 Rose St,. OPP. DOllne. New Y Drk 
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